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I

REPORT OF THE YEAR’S WORK, 1940-41

By the Hon. Secretary

Although no fixtures could be arranged for the summer
and autumn of 1940, the Society was able to hold meetings
at Norwich Castle Museum in the early months of 1941

, through
the kind co-operation of the Curator, Miss (1. V. Barnard.
These took place as follows :

—

1 ebruary 1st . sound films of Common Buzzard nesting
m Wales,” “Life-history of the hawthorn sawfly ” and
“ Geology and natural history of heath-land.”

March 1st : sound films of “ Centipedes and their allies,”

Some climbing plants and " (ieologv and natural history of
down-land. Mr. G. J. Cooke exhibited a specimen of the
scarlet cup-fungus, Geopyxis coccinea and gave an account of
its history in the Norwich district.

March 29th: sound films of "Marshland birds,” “Great
Tit ” and “ Tawny Owl.”

May 10th : Annual Meeting, at which the retiring president,
Mr. J. A. Steers, M.A., delivered his presidential address. Mr.
E. C. Keith was elected president for 1941-42 and Mr. H. E.
Hurrell, F.R.M.S., president-elect for the following year

; the
rest of the officers were re-elected. Miss A. M. Geldart, Mr.
A. J. Rudd and Mr. H. E. S. Upcher were elected to serve on
the committee for three years in the places of members retiring

by rotation, Miss F. W. Burton to serve for one year and Miss
O. V. Barnard to be an ex-officio member of the committee.
Miss Geldart and Mr. F. C. Hinde were unanimously elected

honorary members, in recognition of their services to the Society.

Six new members were elected during the year.

The committee directed the disposal of surplus early parts of

the Transactions, not more than 25 copies of any part of

Volumes 1 to XII being retained
; where sufficient copies were

available, 15 of each part have been stored at Miss Geldart s

house, the remainder being lodged half at the Society's library

ancl half elsewhere during war-time.

The sum of £5 from the Society’s funds has been contributed

towards the cost of photographing typical Norfolk woodlands.
This work has been undertaken by Mr. Reginald Gaze and
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is supported by the Norfolk branch of the Society for the

Preservation of Rural England.

II

THE JUNIOR BRANCH OF THE NORFOLK AND

NORWICH NATURALISTS’ SOCIETY.

Annual Report, 1941

The Junior Branch is primarily intended for those young

people who being at School or College are unable to attend the

Meetings of the Senior Society, but others interested are

eligible.

The Annual Subscription is 2s. 6d.

The present Membership numbers 81.

Ten members joined during the year and one member

resigned.

Owning to transport difficulties only one meeting was held

during 1941.

April 23rd, 1941.—Members and friends travelled by bus from

Norwich to spend the day at Hickling. A party of 35 met

at Whiteslea Lodge, and after a picnic lunch were taken

by boat across the Broad and spent a very enjoyable

afternoon, a number of nests being found. In spite of the

cold weather members w’ere lucky in having a good view

of a Bittern and Bearded Tits. A pair of Bearded Tits

that had been reared by Mr. Hugh Wormald were set at

liberty during the afternoon, and were at once joined

by two wild cocks, which appeared to be very excited by

the arrival of the liberated birds.

Our grateful thanks are due to Mr. Jim Vincent, also to

Mr. Piggen for conducting the party.

BALANCE SHEET for Year ending 30th September, 1941.

Receipts.
£ s. d.

Payments.
£ s. d.

Balance from 1940 Account 3 13 10 Hickling Bus 4 15 0

26 Members’ Subscriptions .. 3 5 0 l eas at Meeting 1 10 0
Bus fares to Hickling
1 5 Non-Members’ Teas

3 2 6 lips 19 6
15 0 Norfolk Wild Bird Protection

Committee
i i 0

Postage 6 9
Balance in hand ... 2 6 1

£10 18 4 £10 18 4

(Signed) PATRICIA H. I. MEADE,
Hon. Sec.
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III

PRESIDENT’S ADDRESS
THE PHYSIOGRAPHY OF EAST ANGLIA

Introduction

In 1897 Mr. H. B. Woodward gave his Presidential Address
on “The Scenery of Norfolk"; his opening words were
Norfolk is not remarkable for its scenery a rather equi-

vocal statement. I have chosen a similar title, but cover
most of East Anglia.

In East Anglia the varied landscape is a great attraction,
and of late years has been an inspiration to many scientific
workers. In the Broads, the Breckland, the north coast
Marshes, and the Fenland are four areas of outstanding interest

;

three of them cannot be matched elsewhere in these islands,
and although coastal marshes are not limited to Norfolk, they
there reach a development not found elsewhere in Great
Britain. Geologically the area is less interesting in so far as
the “ solid ” rocks are concerned, but there is unlimited scope
for the glaciologist both inland and on the coast. It is, then,
strange that our knowledge of the physiography of East
Anglia is still in many respects in a rudimentary state, and
that the Broads, perhaps the most frequented lakes in Great
Britain, have not yet been fully investigated physiographically.

In this address I have tried to bring together some of the
salient features of the Physiography of East Anglia. It is a
wide subject, and one containing many pitfalls, especially in
the complications of the glacial sequence and the absence of
an\ rigid correlation of these beds in different districts.

I should like to thank Professor P. G. H. Boswell, F.R.S..
Dr. H. Dighton Thomas, Mr. A.G. Brighton, and Dr.H. Godwin,
all of whom read this paper and made valuable suggestions.

.Certain technical terms used in this Address may be un-
familiar to some readers. It is, therefore, hoped that these
notes may be of help.

Slope refers to the actual surface inclination. The outcrop
of a bed refers to the whole area where it comes to the surface.

As beds are often tilted, the dip refers to the greatest inclina-

tion a bed makes with the horizontal (not the surface). Strike
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is defined as the intersection of the plane of the dip with the

horizontal. Hence, a bed dipping due east, strikes noith and

south, and the width of its outcrop, which will also run north

and south, will vary with the angle of dip, the nature and slope

of the ground surface, and the thickness of the bed.

If a series of beds were laid down one on the other in normal

sequence, they are said to be conformable. If, howevei

.

these beds were partly worn away, and others were laid down

athwart their eroded edges, we should have an unconformity

between the two series.

Rivers cut back at their heads and often one may cut back

into another, and if at lower level will divert, or capture, it.

If a land area rises with relation to sea-level, or if for any other

reason the streams on that area are caused to flow faster, they

will cut down more vigorously
;

they are said to be rejuvenated.

A stream following the direction of dip is a dip stream ; one

following the strike is a strike stream.

Podsols are soils “ sharply divided into an upper layer, often

peaty, which results from prolonged leaching . . . . ;
a

second layer with a greater humus content . . . and a third

layer of subsoil . . .

Gault is the name given to a heavy and sticky blueish clay ;

it belongs to the Cretaceous system, and is well seen around

Cambridge.]

(a )
Structure and Geology

The essential feature in the development of the topography

of Norfolk and Suffolk is the Chalk which is breached in two

places—the Wash and the valley of the Little Ouse-Waveney.

In both places the direction of strike changes. The Chalk is

covered by a variable series and thickness of glacial deposits.

A line running approximately north and south through Norwich

separates a western area of Chalk where the inclination of its

surface is small from an eastern one where the inclination is

steeper and also where it plunges underneath the Tertian-

deposits. Apart from superficial beds the Chalk is exposed

west of this line. Nowhere does it reach any great height
;

its maximum is about 250 feet to the north-east of Swaffham.

In Suffolk the Chalk surface reaches to 270 or 280 feet between





Trans. N. & N. Nat. Soc. Plate 24. Part 111. Vol. XV.

i i

Looking over the flat land of the Chalk Marl and Gault of the Cam Valley

from the Chalk at Cherryhinton.

wBtm
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Newmarket and Haverhill. At Lowestoft it is 463 feet, at

Orford 204 feet, and at Felixstowe 100 below sea-level. Except
in the valleys it outcrops at the surface only in a belt a few

miles wide running from Hunstanton and Thornham towards
Swaffham and Brandon, where it changes direction and runs

through the Breckland towards the Gog Magog Hills.

Only to the south and west of Newmarket does it form an

escarpment
; elsewhere it consists mainly of plateau country

intersected by valleys and without noteworthy features except

the Breckland. In Suffolk it merges with the Fenland without

abrupt change of slope. North of the Wissey a narrow tract

of Lower Cretaceous rocks comes in, and the Lower Greensand
forms a low escarpment facing the Kimeridge clay and Fenland.

I his is well seen around Downham Market. Along the borders

of the Wash this escarpment passes into low cliffs which are

conspicuous on the main road south of Heacham. They are

sea-cut and ravined by small steep valleys whose origin is

not vet explained. The Sandringham Sands give variety to

the scenery and account for the development of heathy country

around Sandringham. Between the scarp and the Chalk

there is often a narrow outcrop of Gault clay which has little

effect on the scenery.

East of a line through Docking, Little Massingham, Castle

Acre, Swaffham, and Thetford, the Chalk is buried beneath

Boulder Clay and Gravels so that, except locally, the scenery

is determined mainly by the boulder clay. It forms High

Norfolk and High Suffolk. It is an arable country, formed}’

well-forested, and now enclosed. The main exceptions are in

the valleys where river and glacial gravels occur and the Chalk

is often exposed. The Chalk zones run roughly north and

south ;
the highest zones are in the east.* This implies that

the denudation which gave the Chalk its present form cut across

the zones. In general, the slope of the chalk surface where it

is either bare or covered bv Pliocene or later deposits is 8 or

9 feet per mile
; whereas the dip of the zones is about 35 feet

to the mile. Under the Eocene beds the surface gradient

of the chalk is about 30 feet to the mile. In Suffolk the zones

dip at about 16 feet to the mile, whereas the surface slopes at

about 7 feet to the mile. Under the Eocene the slope is about

*A. J. Jukes-Browne, Prop. Geol. Assoc., 18, 85, 1903—04.
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the same as in Norfolk.* Over much of Norfolk and Suffolk

the Chalk has therefore been planed down, presumably by
marine erosion in Pre-Tertiary times, to produce the flat

surface we see to-day. Borings show that the sub-Eocene floor

and the base of the Chalk are almost parallel, implying that

under the Eocene no higher zones of the Chalk are likely to be

found, and that the Eocene transgressed the zones forming

a marked unconformity. In southern Suffolk the Thanet beds

rest directly on the Chalk
; and in eastern Norfolk the London

Clay probably rests on the Chalk, having overlapped both the

Reading and Thanet beds. Over much of the eastern parts of

both counties the Crag rests directly on the Chalk, but some-

times on the Eocene.

In Suffolk the boulder clay stretches farther eastwards so

that between Lowestoft and Aldeburgh there is but a narrow
belt of Tertiary and glacial deposits. South of Aldeburgh
this area widens and' produces the heathland tracts and Crag
areas.

The Eocene beds (London Clay, Reading and Thanet beds)

hardly reach East Anglia as surface rocks. There are, how-
ever, extensive outcrops of London Clay in north-eastern

Essex, and smaller areas along the lower Valleys of the Stour,

Orwell, and Deben. Where uncovered they produce heavy
clay land similar to that in the London Basin. The Reading
and Thanet beds do not affect the physiography appreciably.

Their outcrops are mainly in the valleys of the Stour near

Sudbury and the Gipping (Orwell) near Ipswich.

In eastern Suffolk and Norfolk is the classic country of the

Crag deposits, mainly shelly sands which appear to have been

laid down as sandbanks. Roughly speaking, the proportion

of cold water shells increases northwards, suggesting that after

the warm seas of Coralline Crag times, this part of England
came increasingly under the influence of cold weather condi-

tions which culminated in the Ice Age. Allowing for the

fact that some beds are more shelly than others, and also that

there are occasional harder strata, we may group them
all together from the physiographical point of view as they form

the heathlands of Suffolk. They are well seen around Orford.

*P. G. H. Boswell, Trans. Norf. & Norm. Nat. Soc., XI, 22, 1919-24,
and Quart. Journ. Geol. Soc., 71, 536, 1915.
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( overing many of these areas are glacial gravels and the
Westleton Gravels, which extend from Mundesley to Dunwich
and were probably formed as shore deposits of an encroaching
sea* in front of the advancing North Sea (Norwich Brickearth)
ice-sheet. The Norwich Brickearth often overlies, and may be
inter-bedded with, them. It is difficult to distinguish between
( lag areas and gravel deposits. This type of landscape is seen
around Dunwich and Southwold, and the gravel country in

Lothingland.

(b) Die Glacial Deposits and Related Features.

The Glacial deposits are complicated!
, and over large

areas no final distinction is made between deposits of different

ages. Four glaciations are usually recognized in East Anglia.

They have been most fully worked out in the cliffs between
Sheringham and Happisburgh. Their landward limits are

uncertain, and confusion arises because the existing one-inch
drift maps of most of East Anglia are old and do not recognize

the modern divisions and nomenclature. The first advance of

the ice (the North Sea Glaciation) laid down the Norwich
Brickearth, or the ( ontorted Drift, the contortions presumably
being due to a subsequent advance of the ice. Much of this

deposit which is often uncontorted is loamy and is best

developed between Sheringham, Norwich, and Yarmouth,
although it is known in valley sections outside this tract.

Roxby refers to it as the loam area
; it has long been settled.

Most of the country is below the 50-foot contour and is flat and
featureless except for the valleys in which lie the Broads. The
Norwich Brickearth is oxidised and often decalcified, and has

a hummocky and weathered surface. The rivers are cut

through it, implying that a long time intervened between its

deposition and that of the Chalky Boulder Clay. The so-called

Mid-Glacial sands, especially in the Yarmouth area, rest on
the Norwich Brickearth, but in other areas similar sands rest

on the Chalky Boulder Clay.

The second (or Great Eastern) glaciation was the most exten-

sive and left behind it the Great Chalky Boulder Clay which

*C. P. Chatwin, British Regional Geology, East Anglia and Adjoining
Areas, 1937, p. 56.

fP. G. H. Boswell, Repts. Brit. Assoc. Adv. Sci. Pres. Add., Sect. C.,

1932.
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extends over most of Norfolk and Suffolk. Its thickness,

reaching 100 or 150 feet in places, and composition are variable.

Valleys in it have gentle slopes, but locally may be steep, as,

e.g., the Wickhambrook near Straddishall. It is usually a

sticky and heavy blue clay with numerous pebbles and boulders

in the south of Norfolk and in Suffolk, but in north Norfolk

it is often grey or white and chalky. It was formerly wooded

and is now mainly arable. The Chalk below is often exposed

in natural and artificial sections. After this boulder clay was

laid down the ice retreated from the whole of East Anglia, and

the climate improved. Fans and trails of sand and gravel were

left during the retreat of the ice, and also occasional lake-like

areas where banded clays and loams were deposited. The

fossils of these beds indicate a warmer climate. The two best

examples are at Hoxne and Ipswich (Foxhall Road).

The third glaciation, the Little Eastern, was less extensive,

but has given some striking scenery, including the Cromer

Moraine, the hilly and heathy country between Blakeney and

Mundesley, and the “ Cannon Shot ” gravels around Holt.

This tract now forms a watershed and reaches heights of

300 feet or more. It stands out as a well-marked, dissected

ridge. The valleys and the vegetation characteristic of its

gravelly soils distinguish it from any other part of East Anglia.

Landwards from the Cromer Moraine is a plain of loam and

fine materials, similar to the outwash plains of Denmark.

It is a flat area and rests on, or may be part of, the Norwich

Brickearth. If it is the latter then it represents an earlier

glaciation, but it is probable that it is a composite deposit.

On account of the difficulties of correlating odd patches ol

gravel, and because the analytical method that Dr. J. D.

Solomon applied to the coastal sections has not been extended

far, it is impossible to date the numerous gravel deposits of

Norfolk. As many of them appear to rest on the Great Chalky

Boulder Clay, and are not associated with the last, fourth

glaciation, I propose, purely for convenience, to deal with

them here.

Blakeney Downs, usually regarded as an esker or kame,

form a long winding ridge of coarse (Cannon Shot) gravels.

The ridge is not continuous. An esker, sensu striclo, is a

deposit laid down at the mouth of a stream draining from an
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ice-cap into a lake of still water. A kame is a marginal ridge

to an ice cap, or to an ice-dammed lake. We cannot say

exactly how the Blakeney “ esker ” was formed
;

it has

certain characteristics of a true esker, but it is probably safer

to regard it as a kame. Most of the similar ridges in Norfolk

are probably of this type. One gravel ridge which may be a

true esker runs from Hunstanton Park into Ringstead valley,

itself an overflow valley. The patches of gravel resting on or

associated with the Great Chalky Boulder Clay are not all

cskers or kames, but near Castle Acre and Massingham, and

between Stoke Ferry and Crimplesham, the disposition of the

ridges strongly suggests a kame-like origin. Mr. W. Whitaker*

and others commented on them. He was partly influenced

by the obsolete view that certain of these ridge gravels were

part of a former river system, as suggested by Mr. A. J. Jukes-

Browne for similar features near Cambridge, and so explained

the long, discontinuous, ridge west-north-west of Stoke Ferry

which is in line with other ridges at Crimplesham and Wereham,

and perhaps with those at Methwold. Burrow Hills form a

striking feature as seen from the main road between Fakenham

and Swaffham ;
their western face is steep and resembles Furze

Hill and similar formations in the Lin valley. On the Chalk

area around Gaytonthorpe, and near East Grimston and

Rougham, there are similar gravels. (Cf. Bartholomew Hills.)

The fourth (or Hessle) glaciation of East Anglia scarcely

advanced beyond the coastal marshlands. It left behind it

the Hunstanton Brown Boulder Clay found around that town

and along the coast as far as Morston. At Stiffkey it appears

to rest on a shingle ridge along the inner edge of the saltings.

As the ridge is intact, but was probably built when sea-level

was rather higher than now, it is argued that the ice had little

power left, and that it did not advance inland.

The general disposition of these boulder clays is given in fig. 1

.

which shows that over much of Suffolk and Northern Essex

we find the effects of only one glaciation—the Great Chalky

Boulder Clay. Apart from gravels of various types in the

valleys there is a scarcity of gravel deposits south of the

Wavenev, and so the scenery is more monotonous that it is over

much of the northern part of Norfolk.

*Mems. Geol. Surv., SAY. Norfolk, 1893.
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(c) The River Systems and their Development
The river system shows at first sight a simple arrangement.

The Chalk forms the main watershed, the other is the Cromer

Moraine. This apparent simplicity is misleading. The Babing-

Jey, Nar, Wissey, and Little Ouse which flow to the Wash or to

the Great Ouse run down the escarpment of the Chalk. Before

they join the Ouse they traverse stretches of Fenland. Apart

from modern drainage alterations, the rivers flowing into the

Wash are old streams, dating back to the Pliocene period and

possibly earlier, and their tributaries are of similar age.

The fact that the Cromer Moraine is a water parting implies

that the streams which drain from it are recent and of glacial

age, and at first sight post-date the third glaciation
; the

ridge however may be composite. The assumption that the

rivers are later than the third glacial is not in accordance with

other facts. S. W. Wood and F. W. Harmer* pointed out

that the Wensum valley is cut into the Contorted Drift, and

that later glacial beds, including the Great Chalky Boulder

Clay, lie on its sides. The other valleys of north-eastern

Norfolk show similar features. If the Cromer ridge is a feature

of the third glaciation, then these streams had their origin

late in glacial times. This is open to question and not easy

to correlate with the occurrence of the Chalky Boulder Clay

on their flanks. The same origin also holds for the short

north flowing streams—e.g., the Glaven.

In south Suffolk the Norwich Brickearth no longer occurs,

the ice to which it was due probably not having reached as far.

The argument of the age of the local streams must be based

largely on analogy. Boswellf maintains that “ the valleys are

later in age than the Red, Norwich, and Chillesford Crags,

according to which occurs, and by analogy .... with the

Waveney and the Norfolk rivers are possibly also of post-Lower

Boulder Clay age, but of this there is no direct evidence. At

any rate the Lower Boulder Clay is never found extending

down into the valleys, and lying in them. When it occurs

in the north it is cut through by them.” The lower boulder

clay and upper boulder clay referred to by Boswell mean
the Norwich Brickearth and the Great Chalky Boulder Clay.

*Quart
. Journ . Gcol . Soc ., 33, 74, 1877.

t ibid ., 69, 581, 1913.
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We may conclude that, so far as the Suffolk rivers are con-
cerned, they are pre-Chalky Boulder C lay in age, and probably
in part older than some of the glacial sands and gravels. What-
ever the precise age of the Cromer Moraine we may assume
that the Suffolk valleys are in part later than the Little Eastern
glaciation, but as the “ Upper Boulder Clay ” although cut
by them, is also found in them, we may yet find evidence
of more than one stage of development. There seems little

doubt that the cutting of many of the Norfolk and Suffolk
valleys was glacial rather than pre-glacial. They were also
widened and deepened by the melt waters, far in excess of the
present rivers, which initiated them, but it is not yet possible
to link up the valley deposits and valley excavation with the
intervening sands and gravels—the mid-glacial sands, etc., of
the Survey.

On account of the absence of the Norwich Brickearth in

south-eastern Suffolk, doubt remains about the age of the river
systems. The Butley, Aide, and more northern rivers cut
through the Chillesford beds, implying a post-Chillesford and
pre-“ Upper-Glacial ” age. But at the close of the Pliocene
the general topography was much as it is now, and probably
the main outlines of the rivers were then in being. If so, the
streams followed similar courses, and allowing for captures
that have taken place, it is reasonable to attribute a greater
age than “ glacial to some of these streams.

A study of a large-scale map of the rivers in eastern Suffolk

and north-eastern Essex suggests that they have altered

their courses as a result of capture, but the boulder clay obscures
details. They are normal dip streams, and as the London
Clay once extended farther westwards, its western edge probably
formed a low escarpment behind which captures took place.

The Stour from its source to the bend near Wixoe may be the
captured headwaters of the Colne

; from Wixoe to Long
Melford it is a strike stream, and the Sudbury portion a
dip stream. Possibly a similar development accounts for the

irregular courses of the Brett, Deben, and Aide.* There is

some suggestion that the Butley and the upper Deben were
once united. It is difficult to see how many of the small streams

could have cut their large valleys under present conditions.

Boswell, ibid .
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As the Butley, Aide, and smaller streams cut through the

Chillesford beds we must assume that the river system was

formed in the long period between the deposition of the Chilles-

ford beds and the time when the glacial sands and gravels

which lie beneath the Upper Boulder Clay were deposited. At

the end of the Pliocene the country was similar to the present ;

streams ran to the sea, and developed tributaries which, as

strike streams, may have formed the low Eocene escarpment

referred to above.

In some of these valleys, particularly in the Stour, Boswell*

has recognized the work of ice. Thus, at Little Cornard, near

Sudbury, spurs projecting into the valleys have been modified

as a result of ice pressure from the upstream side, produc-

ing minor contortions. This ice advance came after the

glaciation of the Great Chalky Boulder Clay. In the Lin

valley a lobe of ice, from which melt water drained, produced

the ridges which fringe that valley between Linton and Cam-

bridge. The best marked is Furze Hill, but all along the north-

eastern side of the valley similar ridges, with a steep ice-

contact (?) slope facing the valley, are seen
;
they are nearly

all crowned by small woods.

The east Suffolk valleys are accompanied by buried channels ;

in the Clipping and Brett valleys there are two, running nearly

parallel to the present streams. These channels are long and

narrow in form, they are all in the drift-covered area, the}' are

not uniform in depth, and the fact that rounded flints have

been found in the base of the Ipswich channel suggests some

kind of pot-hole action rather than the action of an open

torrent. It has been suggested that their excavation is due

to sub-glacial streams, and that the Suffolk valleys are similar

to the Danish Fohrden.

Any change of level must have affected all portions of the

rivers, and probably helped in the formation of the buried

valleys. There is, however, some interesting evidence of a

local but later change of level which should be distinguished

from a general change of sea-level relative to the land which

affected all Essex and East Anglia. We will describe the local

alteration first. f Rejuvenation of the Clipping, Stour, and

*Journ. Ipswich and Dist.Nat. Hist. Soc., 1, 7, 1925.

f Boswell, Geol. Mag., 11, 198, 1915.
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Colne is noticeable up to the 50-foot contour. In the Chelmer
and Deben it reaches the 25-foot contour. It is hardly notice-

able in the Aide, and not at all in the Waveney, Norfolk, and
Wash rivers. The phenomenon appears to be related to

underground movements. An examination of the change of

direction of strike of the Chalk and Tertiary rocks suggests that

first the Chalk changed strike, then the Lower London Ter-

tiaries, and finally the London Clay. This change of strike

may be compared to a ripple in the Palaeozoic floor which
moved north-eastwards, threw the drainage towards the critical

area, and in Miocene, Pliocene, and later times may have been

reflected and travelled back south-westwards. The nature

and effect of this on the river systems is shown in figs. 2 and 3.

The axes of movement lay approximately north-west to

south-east.

(d) Recent Vertical Movements and their Effects on
Shoreline Features

There has also been a general downward movement of the

shoreline relative to sea-level. The last effects of this are

seen in the submerged forests exposed at low spring tides at

many places around our shores. Dr. H. Godwin* has investi-

gated the three separate forest beds near Scolt Head Island.

The highest is thin and fragmentary and occurs just west of the

Club House on Brancaster Links. The next bed is nearly

continuous from Holme to Brancaster, and is possibly that

seen at other places along the coast. At a lower level an

8-foot peat bed has been bored inside the Island at Judy Hard.

Godwin dates the Judy Hard peat as Boreal and Early Atlan-

tic ; the highest seam is probably Halstadt, but some doubt

exists. The middle beds can only be said to be intermediate

in age. Along the Essex coast and estuaries, especially near

Clacton, Walton, Dovercourt, and Hullbridge-on-Crouch, a

submerged land surface occurs below the salt marshes. Mr.

W. Hazzledine Warren.has called it the “ Lvonesse ” surface.

f

The sites were originally slightly inland, because not only has

submergence taken place, but also erosion. The earliest traces

of human settlement belong to the Lower Halstow (Mesolithic

iii) Culture, and the latest remains that can be dated are a few

Neolithic B beaker sherds. Occupation of the sites seems to

*In Scolt Head Island, Edited by Steers, 1934.

f Proc . Prehist . Soc ., No. 9, 1936.



242 president’s address

have ended with a submergence which brought in salt-marsh

conditions that in places produced a thin peat bed. Scrobi-

cularia clay rests on the peat, indicating a submergence to at

least 10 feet. At still lower levels submerged forests are known

in the Orwell valley below Ipswich, where a peat bed occurs

at 30 or more feet below Ordnance Datum.

Because the Fens* only fringe Norfolk, they are not con-

sidered in this paper, but some co-ordination of events in the

Fenland and the Essex and Norfolk coasts is desirable. The

land surface near Walton represents a period of elevation,

and seems to be the logical equivalent, judged by archaeological

finds and pollen-analysis, of the upper part of the lower peat

(-13 to -22\ feet O.D.) at Shippea Hill in the south-eastern

Fens. Events on a foreshore, although corresponding in time

with those some distance up a river, do not produce the same

effects
;

a downward movement of some 20 feet will form a

drowned estuary, but higher up a river will have but a slight

effect on the gradient, so that the effect of tidal (salt-water)

influence will only be pushed inland a short distance. It will,

therefore, be clear that exact height correlations are out of the

question. The clay deposits succeeding the Essex land surface

equate with the Fen clay. The Judy Hard peat (Boreal and

Early Atlantic) is earlier. The topmost Brancaster Peat

(Halstadt) may be the equivalent of the top of the upper Fen

peat. The submerged forest between Holme and Brancaster,

and possibly elsewhere corresponds in Godwin’s opinion to the

Lyonesse surface.

There also appears to have been a slow downward move-

ment of the coast since Romano-British times, which in the

lower Thames has amounted to about 15 feet. The method

by which movement of land relative to sea can now be measured

is by recording sea-level changes on automatic tide-gauges

(the Ordnance Survey erected three of these at Dunbar 1913,

Newlyn 1915, and Felixstowe 1917,) and relating them to the

second geodetic levelling of England and Wales which was

carried out between 1912 and 1921. Unfortunately the

Felixstowe gauge was moved in 1929, but has been reconnected

*H. Godwin and M. H. Clifford, Phil. Trans. Roy. Soc. London, 229,

323, 1938 ;
and H. Godwin, ibid., 130, 239, 1940.
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with the new levelling. Mr. H. L. P. jolly,* after analysing

the results, came to the conclusion that there is little doubt
that in south-eastern Suffolk, Essex, and the Thames estuary

there is a slow and probably continuous subsidence going

on at the rate of about one foot a century.

(e ) The Broads
The submerged forest subsidence led to the formation of the

numerous estuaries of Norfolk, Suffolk, and Essex. Professor

J. W. Gregoryf regarded the Broads as the unfilled rem-

nants of former arms of the sea reaching as far as Norwich.

Beach-drifting dammed back their seaward ends, and Breydon
Water is the last vestige of the open estuary. Around \Yrox-

ham, and in the upper waters of the other Broads rivers,

Gregory supposed that the rivers, formerly more powerful

and heavily laden, brought down quantities of material and
built out deltas thereby separating areas of water which
remain as broads in so far as they are not yet filled with vege-

tion. The smaller broads to the east of the Waveney between

Lo v estoft and Yarmouth were ascribed to the damming back

of small valleys by silt deposited by the main river. No
complete explanation was given for the fact that in several of

the Broads instead of the rivers flowing through them, a

“ roncl ” occurs between river and broad, and when Gregorv

wrote little was known about the local deposits, and nothing

about the modern methods of' pollen-analysis in the dating of

deposits. In 1939 Mr. J. N. Jennings:}: began to investigate the

problem, but the war has curtailed his work. He generouslv

allows me to incorporate the following notes on the Ant Broads.
Several lines of hand-bores were made across the Ant. If the

deepest parts of these bores are plotted as a continuous section along

the river they show that underneath all there is a considerable thickness

of brushwood peat resting on sand and gravel. From Ludham Bridge

as far up the river as Barton broad there is a clay deposit, and through-

out the section the upper layer is formed of Phragmites peat. Cross-

sections show more detail. My view is that Barton broad is pre-

dominantly natural in origin and, in part at least, owes its formation

to the incursion of the estuarine clay which does not seem to have

*Geogr. Journ., 93, 1939, 408.

|Nat. Sci., 1, 1892, 347.

JMr. Jennings has not yet published his results. These notes of his are

only an indication of some of his findings. If reference is made to

them the reference should state his name and authority in this paper.
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entered the valleys in which Crome’s and Alderfen broads lie. Miss

Pallis’ map of the deposits of the Yare valley suggests a similar story.

The clay in the Yare valley may well have been responsible for ponding

back the remains of e.g., Buckenham broads, but seems to disappear

well before Surlingham broad is reached. Dr. G. Erdtman published

a section of the Bure valley in Woodbastwick fen which shows similar

features to the Ant sections. Some of the ronds may prove to be

formed of silt of landward origin, and not be similar to the roddons (cf.

Godwin) in the Fens, but it is more than likely that ronds and roddons

will grade into one another.

Detailed pollen and other analyses of the Ant and other valley

deposits remain to be completed. But the three main deposits of the

Ant valley suggest a comparison with the deposits of the southern part

of the Fenland. The clay or ooze of the Ant strongly resembles the Fen

or Buttery clay, both in its shell content, and also in its relationship

to the peats and surface level. Foraminiferal analyses have yet to

be made. The open gulf-like character of the Fen basin as compared

with the long narrow valleys, with still more constricted mouths, in

which the Broads lie, would produce a different development of deposits

and consequently difficulties of correlation are bound to arise. Other

peats (about 20-ft. and 644-ft. below L.W.M. Spring tides) were met

with when the railway bridge over Breydon Water was built. These

will probably be found to correspond with some of the deeper sub-

merged forest beds.

“ The lower peat of the Ant sections may indicate a slow

submergence. The clay implies a faster submergence, and the Phrag-

mites peat may mean either a slight elevation or a standstill period.

We may, then, have in the Lower Peat the equivalent of the Lyonesse

surface of the Essex coast.”

( f) The River Gravels and Terraces

The East Anglian valleys are flat and open, and the rivers

meander sluggishly. They were mostly cut when the streams

were flowing with greater velocity and volume, as is shown by

the many terraces of coarse gravel which could not have been

transported by the present streams.

There was a long interval succeeding the Norwich Brickearth

Glaciation, during which elevation and considerable valley-

erosion occurred. Chalky Boulder Clay is often found in the

valleys. Rather similar conditions prevailed after the Great

Chalky Boulder Clay glaciation. In some places, e.g., Hoxne,

lakes were formed, and during the glaciation the valleys were

often largely filled in. But when the ice melted the country

was overspread by fluvio-glacial gravel, and the valleys were

subject to great floods. The terraces now seen in the valleys

imply that after a period of erosion, aggradation took place.



president’s addres 245

Those in the Yare stand at about 50 feet, and in the Stour from
70-80 feet above present river level. It is probable that the
rivers at that time were like those flowing over flatfish ground
in front of some of the Icelandic glaciers.

1 he terraces in the Cam have been investigated by Professors

J. E. Marr and W. B. R. King. Later mapping by the Officers
of the Geological Survey* has slightly modified their findings
in so far as dating is concerned, but has not invalidated their

general conclusions, and at the same time has brought the Cam
gravels into close harmony with those in other East Anglian
rivers. In tabular form the general succession of events in the
Cambridge district appears to have been

1 . Deposition of the Great Chalky Boulder Clay.

2. A warm period with Erosion
; St. Acheul man.

3. I eriod of aggradation, and deposition of the older Barnwell
Village gravels.

4. Period of La Micoque and perhaps Le Moustier Man. Climate
becoming colder; aggradation; period of glaciation (? Upper
Chalky Drift or Little Eastern glaciation).

5. Climate becoming milder. Periods of erosion and minor aggra-
dation, producing the Highest and Intermediate terraces of the
Cam.

b. Possible recurrence of Glaciation (?? Hunstanton Brown Boulder
clay) reaching the Cam valley in PMagdalenian times

; formation
of the Lowest terrace of the Cam. Climate finally becomes
milder.

A similar but not as complete, series is found in the valleys

of Norfolk and Suffolk. Precise correlations cannot yet be
made, because the terraces are not continuous, and are only

found locally. In the above table brief reference is made to

arclueology
; the age of the terraces is not necessarily that

of their order of altitude, and until artifacts and fossils have
been collected and sorted it is not possible to arrange them
in correct order.

(g) The Little Ouse-Waveney Valley
The Little Ouse-Waveney valley is continuous from the

Fens to the North Sea
; the two rivers rise near Lopham Ford,

where the whole valley is wide and open. The Rev. O. Fisher

suggested in 1868 that two glacial streams had descended from

lateral valleys and widened out where they made their bends

* Meins. Geol. Sure., Saffron Walden, 1932.
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to east and west “ and mingling at their edges, might ....

have ground down the surface .... at the watershed. Mr.

}. W. Flower in 1867 maintained that the Waveney valley was

produced by the denudation which largely destioyed the

Contorted Drift, between the time of formation of that deposit

and the Middle Glacial. He suggested that the inter-glacial

valley of the Waveney was the eastern end of a larger valley

in which the Little Ouse flowed westward, and that the slope

of the Little Ouse portion of the valley might have been reversed

by the Fenland ice, which was independent of small valleys,

and derived its motion from the contours of the country

lying between it and its source. He also claimed that whatever

its actual origin, it was at one time a strait, and that tidal scour

along it was the principal agent in its re-excavation. Harmer*

suggested it was possibly of pre-glacial origin because, e.g., near

Thetford boulder clay rests on the Chalk at the 50-foot contour,

while to the north and south of the river the level of junction

between the two deposits gradually rises, conformably to the

sloping sides of the valley.’ He thought that the henland ice

passed through this gap, so deepening and widening it.

These earlier views give no reason for the actual location of

the valley. Boswell showed that the contours of the under-

lying Chalk surface “ V ” both to west and east in the eastern

and western portions of the valley and that the valley coincides

closely with the axis of change of strike in the Chalk a

possible line of weakness likely to be followed by rivers. But

he gives no details of the form of the valley. It reminds me of

a glacial overflow channel. I find it difficult to believe that

it owes its form to ice pushing eastwards from the Fenland

area. Assume a pre-glacial Little Ouse and possibly also a

pre-glacial Waveney flowing west and east along this line oi

weakness ;
and later, a lobe of ice advancing up the Little

Ouse valley. Granting this one may also assume that water

draining from the ice overtopped the low watershed between it

and the Waveney valley, and led to the trough-like form we see

to-day.

Did the Waveney formerly flow direct to the North Sea ?

It did not do so in historical, but may have done in pre-glacial

*J u bilee Vol., Geol. Assoc., 1910, 103.
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times. At Kessinglancl* the cliffs show a deposit in a shallow

valley cut out of the Chillesford clay and lower glacial sands.

Not much is known of this deposit inland, but it may have

been laid down in a former direct continuation of the Waveney
to the coast, and consequently implies that the northward

deflection to Yarmouth occurred late in glacial times. This

north-south reach of the Waveney is cut in the " Lower

glacial beds.

The Little Ouse is assumed to be pre-glacial in origin. The

Waveney valley can only be studied if the covering of newer

rocks is removed. The contours in the underlying Chalk

appear to V up the valley beneath the Tertiary beds. Near

Beccles there seems to be a closed hollow. In general the

contours under the Eocene are close together and run north

and south, suggesting that much of the erosion of the valley

was post-Eocene, and also post- Pliocene because the contours

under the Pliocene beds are similar to those on the bare or on

the drift-covered Chalk. Hence, the cutting of the through

valley was probably mainly of Miocene age. This conclusion

seems in accordance with the possible continuation to Kessing-

land, and if correct makes the whole valley older than most of,

or even than all, the other valleys of East Norfolk and Suffolk,

and leaves its present superficial form reasonably explained

as an overflow valley from the Fenland ice.

(h) The Coastline

There are few places where shore processes can be studied

so well as in East Anglia. To some people the coast may be

rather dull because of the absence of hard rocks, cliffs, and

coves, but those who appreciate the wild and bleak marshlands

or who have a sense of the change due to the silting of harbours

or the growth of spits, will find few more fascinating places.

An appreciation of the past importance of the small ports is

essential if one is to get a perspective of local problems.

Between King’s Lynn and Hunstanton is a stretch of marsh-

land, largely reclaimed. The south of this area is part of the

Fens and owes its formation to the gradual accumulation of

silt which has been going on for a long period. On the slob

lands Salicornia (marsh samphire'' spreads, and in course of time

a new seawall is built and the land extends seawards. Farther

*F. W. Harmer, Quart. Journ. Geol. Soc., 33, 134.
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north near Wolferton and Dersingham there is between the Wash

and the cliff line a flat which has been periodically reclaimed as

shewn by the lines of walls. The drift of beach material is south-

wards, as is evident in the growth of the spit deflecting the

Heacham river. Only at Hunstanton do cliffs reach the sea
;

their base is formed of the Carstone (Lower Greensand), the

Red Chalk follows, and capping it is the Lower Chalk. The

Lower Greensand is well-bedded and jointed, and the lowest

visible beds form a shore platform, which shows clearly two

series of rectangular joints. In the cliffs the vertical jointing

helps erosion, and small niches and pillars are formed. The

softness of the rock prevents their development on a large scale.

In detail the erosion of the box-stones is worth noticing. The

Red Chalk does not show any striking form, though the “ Dirt

Bed ” is easily picked out by the waves where they can reach

it. The White Chalk is gradually undercut by the wearing

away of the underlying rocks and falls in massive blocks. The

balance between the rate of marine erosion, the nature of the

bedding, and the characteristics of the rocks gives almost

vertical cliffs. The northward component of the dip brings

the Chalk to sea level at Old Hunstanton where the cliffs end.

From here to Weybourne the coast is fringed intermittently

by offshore bars of shingle on which dunes have grown and

behind which salt marshes have developed. Offshore bars are

usually taken to be characteristic of an emerged shore. In

north Norfolk the simulation of emergence—a shallowing—

has been caused by the continuous accumulation of sand

swept down the east coast of England and piled up on this shore

which has acted as a great groyne. These sands extend sea-

wards and cause the larger waves to break some way offshore,

and in doing so to erode the sea floor and pile up materials on

the landward side. At first this piled up material is irregularly

arranged and mobile. Later a certain degree of stability

characterizes the bars so formed
;

waves build them up above

ordinary high water mark, and the winds, sweeping over the

sand-flats at low water, drift sand on to them. Plants, par-

ticularly Agropyrum, and later Psamma
,
take root and become

obstacles around which dunes are built. In this way dry land

evolves. During all this time the waves, especially in storms,

are working on the seaward faces of the ridges, sometimes
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Hunstanton Cliffs.

The White Chalk, Red Chalk, and Lower Greensand are clearly seen.

Broadwater, Holme- A former marsh creek now in reclaimed land.
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overtopping them, and always modifying them, and steadily

driving them inwards. Beach-drifting and longshore action

are also at work, as has been demonstrated at Scolt Head
Island and Blakeney Point. The movement of beach material

is usually westward along this coast, but there are local excep-

tions as, e.g., off the eastern side of the Wells headland and at

Holme. Longshore movement is less regular and fine material,

stirred up in deeper water by the waves, is carried to and fro

by the tidal currents. Judging by the deflection of the har-

bours of Brancaster, Burnham, and Blakeney, this movement
is mainly directed eastwards in the sand-flats which are exposed

at low water.

Off-shore bars occur in all stages of development. Oft

Stiffkey are the simplest cases ;
long, irregular ridges, mainly

of shells, are built up on the sand-flats. In calm weather they

are fairly stable
;

in storms they may change completely.

Even so a certain amount of deposition of sand and silt takes

place under the lee, and in time may be populated with Sali-

cornia and other plants. A later stage is seen at Thornham.

To the west of that harbour is a small sand island which has

developed since 1906, and probably later. It is frequently

over-run by the waves in its mid-parts and subject to change,

but its general position and nature are fairly stable. East of

the harbour there are similar features. Off Wells, the headland

to the east of the harbour mouth is comparable. Scolt Head

Island is a more advanced stage ; the main beach, with its

numerous recurves, is a large off-shore bar, and each recurve

represents a former western termination of the island. There

is much more shingle, which accumulates noticeably on the

recurves and the Far Point. The western end of the island

is unstable and both dunes and underlying shingle ridge ha\e

of late years suffered considerable loss. Blakeney Point is

somewhat similar, but differs in being attached to the cliffs at

Weybourne, and also in showing a higher proportion of shingle.

I believe it is an offshore bar which originated in much the same

way as Scolt Head Island and became attached to the cliffs

as a result of beach-drifting.

Brancaster Golf Links are part of a spit which points, and

still grows, eastwards, in a contrary direction to that prevalent

on the coast. Between Thornham and Brancaster Harbours



250 president’s address

there is evidence for postulating an offshore bar, now largely

incorporated in reclaimed marshes. The eastern end of this

bar forms the links, and their eastward growth results from

waves, and therefore beach-drifting, from a north-western

quarter because that is the only direction in which there is

open water, Scolt Head Island giving shelter from the north

and east. The links are a modern counterpart of the Ramsey

ridges lying on the mainland side of Norton Creek. Ihese

were probably formed under similar conditions when Scolt

was shorter than it is to-day. At Holme there is an eastward

pointing spit whose origin is uncertain, but the amount ol

open water to the west (the mouth of the Wash) allows for local

eastward beach-drifting.

Between the old cliff from Hunstanton to Weybourne and

the offshore bars, silt and sand have been deposited in the

quiet waters near the land and in the shelter of the bars and

their numerous recurves. On bare sand-flats a thin mud cover

forms, and gradually gives place to a thicker layer. The vege-

tation is governed mainly by two factors, the nature of the

sub-stratum (mud or sand
;

sloppy or firm mud) and its height,

which controls the amount of tidal inundation. With the

gradual accumulation of mud, creeks and pans are developed

and the vegetation spreads. Measurements of the rate of

accretion have been made at Scolt, and in medium high marshes

this reaches about 0.5 to 0.8 cm. a year. 1 he quickest rates

measurable are on marshes which already have a fair mud and

vegetation cover
;

in sandy marshes the process used is

ineffective
;

on high marshes the number of tidal inundations

is small and therefore so is the amount of mud deposited.

Eastwards from the marshland coast are cliffs of glacial

material, gravels and boulder clays, which run from Weybourne

to east of Happisburgh. Near Weybourne there are small

outcrops of Chalk, Crag, and Forest Bed, but, apart from the

Chalk, these are physiographically similar, in so far as cliff

form and marine and sub-aerial erosion are concerned, to the

glacial deposits. Fronting these cliffs to beyond Sheringham

is a platform, exposed at low water, of Chalk, the flints from

which gather in large masses to form the Cromer Stone Bed.

At the base of the Cromer cliffs are the Arctic Fresh Water and

related beds. The whole line of cliffs is formed of soft and
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often incoherent material. The sea washes the foot of the

cliffs and causes big falls which for a time protect the cliffs,

but the material is gradually washed away. More falls occur

in storms, and so the process continues. Drainage of land

water is a serious menace
;

gullies are formed along which the

waves work effectively. In the contorted cliffs the materials

of which they are formed vary from sands to clays or pebbles
;

often the seaward “ dip ” of the contortions leads to slipping

as a result of land water. In other places, e.g., Beeston Hill,

the wind gnaws into the loose sandy layers, leading to minor

but nearly constant falls of stones and other debris which in

time may reach considerable proportions.

These cliffs form the most famous section of glacial beds

in the world. They were first mapped and described by Mr.

€. Reid, and in 1932 by Solomon*: although doubts still arise,

his work may be regarded as standard.

The eastern end of the cliffs rises from under sand dunes,

and about 100 yards north-west of Happisburgh gap the beds

are as shown in Fig. 4. Between Walton and Bacton they

may be hidden under blown sand, but newer beds come in, and

at the eastern end of Mundesley promenade the section is

Chalky outwash sand and gravel, with occasional patches of

reconstructed Chalk (?) Boulder Clay

Upper Till (Brown, stratified)

(Blue, poorly stratified)

Mundesley Sands

Lower Till

25 ft.

6 ft.

14 ft.

45 ft.

0 10 ft.

Cromer Forest bed and sands and clays.

Further west the contortions begin and it is often impossible

to make out the succession, but near Trimingham House there

is an uncontorted section showing similar features to those

given above, but with Chalky Boulder Clay with bands of sands

and clays above the Lower Till. Contortions and landslips

make observations difficult to the west, and beyond Kirby

Hill the various sub-divisions of the North Sea Drift (Norwich

Brickearth) are not clear. Just west of Cromer promenade the

section shows :

—

Chalky Drift : streaky with patches of sand aud grey till ... 60 ft.

Till, brownish and streaky above, grey and homogeneous

*Proc. Geo/. Assoc., 43, 1932, 241.
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Near the Runtons the big Chalk erratics begin to appear.

At the western end of the erratics the cliff section is :

—

Chalky Boulder Clay, sand and gravel, contorted ... ... 40 ft.

Till c. 6 ft.

Leda myalis sands, etc. ... ... ... ... ... 20 ft.

There is little variation westwards, except that ridge gravels

cap the cliffs. Beeston Hill is formed of chalky outwash gravel

contorted with Chalk)^ Boulder Clay
;

Skelding Hill is rather

similar. Near Sheringham life-boat house the contortions

fade out. At Weybourne the Chalky Boulder Clay falls to

beach level, and the Chalk is at the base of the cliffs.

Beyond Happisburgh and as far as the former island of

b legg is a low coast backed by only a thin line of dunes between
the sea and the fiat land, often below high water mark, within,

flie recent breach at Horsey was fully discussed in these Trans-

actions. This stretch of coast is in some ways like the marsh-
land coast

; there are no marshes, but the offshore bars are

represented by a continuous line of beach, with some shingle and
dunes separating the sea from the low land within. In their

natural state dunes do not grow regularly
;
some grow higher

than others
; wind gullies form and are cut lower and become

lines of danger to sea-attack. Hence these dunes are con-

trolled
;

hollows are filled and the Crestline kept reasonably

level. Psamma, in particular, is planted to help guide their

growth. But whilst this may be of some value, it cannot

overcome the main difficulty. If the coast is to be even
reasonably “ safe ” there must be a constant supply of new
material brought to it to replenish loss. Near Sheringham
the change in the trend of the coast causes a change in the

direction of drift, which is here to the east. The waste of the

Cromer cliffs should therefore help to build up the beaches

off Palling and Horsey, but unfortunately it only does so to

a very limited extent. Mr. j. N. Carruthers thinks that most
of this material goes to offshore banks. If this is so, and if it

continues, this stretch of coast will remain a region of danger

and man will be fighting a losing battle against the sea.

Beyond this low shore is the former island of Flegg, built

mainly of contorted drift and gravels. Apart from a wide belt

of dunes, erosion is often serious and is eating away the soft

cliffs.
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Tertiary Forest Beds, Cotton Beach, Suffolk-
[Photo, li. ,J.

The River Aide (left) and the Sea at Slaughden. Aldeburgh in the distance.

The northern end of Orford Ness in the foreground.
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Southwards from Flegg there have been numerous changes
in the coastline. The estuary of the Bure and Wavenev was
obstructed by the development of the spit on which Yarmouth
stands. Originally there were two openings

; one to the north

called Orubb’s or Cockle Haven, and the present opening at

Gorleston. Yarmouth itself may have originated as a fishing

settlement where nets were dried on a sand-bank which formed
in the estuary by about the year 1000. Once it had formed it

lengthened southwards by beach-drifting. By 1347 the spit

stretched to a point between Gunton and Corton and was a

hindrance to navigation. Several cuts were made through

it and the present harbour at Yarmouth, bar minor alterations,

dates from 1566.

When the spit extended to the south it protected the coast-

line within. From its end material was swept on to the

adjacent mainland and doubtless storms cut oft large parts of

it and drove some of this material on to the mainland. Thus
we may account for Lowestoft Denes or Ness, a feature difficult

to explain unless related in some such way to the Yare
spit. The spit is now fixed by the harbour piers at Yarmouth,
and material from the north is held up, and consequently

Yarmouth Denes are extending. South of Gorleston erosion

is serious, and continues to be so as far as Lowestoft harbour,

on the north side of which there is some very local accumula-

tion. The Denes have had to be protected by sea walls. The
present harbour is an artificial outlet from Oulton Broad and
Lake Lothing. Immediately south of the harbour erosion is

again serious, especially at Pakefield.

From Pakefield to Aldeburgh there is a fairly straight shore

of alternate low and soft cliffs and low-lying marshland dammed
back by a beach of sand and shingle. The evidence of the

Butley Cartulary shows that there were several small havens

here ; e.g., Benacre, Covehithe, Minsmere, and Thorpeness.

Dunwich has suffered severely. When it was at the height of

its prosperity the Dunwich river and the Blyth had a common
mouth which, cut through a shingle spit, fluctuated a good deal.

As a result of erosion of the soft cliffs at Dunwich the land

retreated, the site of the old town was destroyed, and the

former spit, to seaward of the present Dunwich and Blyth

flats, demolished.
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The chief feature of the Suffolk coast is Orford Ness which

deflects the Aide southwards for about eleven miles. It is

formed entirely of shingle, which is piled up into numerous

ridges (fulls). By tracing their disposition the evolution of the

spit can be followed with some accuracy. At Aldeburgh it

begins as virtually one great ridge
;

farther south, but north

of the Ness, there are several groups of recurved ends, each

former terminations of the spit. The greatest development of

ridges lies between the lighthouse and Orford town, and

extends to Stonyditch Point (about one mile from the light-

house, on the river side of the spit). South of this point the

spit narrows, and its inner edge is diversified by many recurves,

usually single, on the river side. In 1897 it was nearly a mile

longer than now, but was truncated by a storm in that year.

There is reason to believe that in 1162, when Orford castle

was built, and when the town was a prosperous port, Stony-

ditch Point was the southern end of the spit. Granting this,

the rate of growth from that time up to 1897 was about 14 yards

a year—a figure to be taken with caution as doubtless storms

shortened the spit from time to time. Within the shingle,

and on either side of the river, are marshlands, mostly reclaimed

and enclosed. The Butley River is also deflected.

At Shingle Street masses of shingle are piled up on the shore,

representing the waste of the spit, and illustrating what

probably happened at Lowestoft Ness. This shingle partly

protects marshlands, and southwards passes into the beach

alongside the London Clay which outcrops north of the Deben

and forms low cliffs. A small spit has formed in the mouth

of this river. South of the Deben the wearing away of the

coast has led to another big accumulation of shingle at the joint

mouth of the Orwell and Stour, forming Landguard Point. It

is largely built over and has been altered artificially.

South of the Orwell-Stour mouth shingle lessens in amount,

and there are only local patches along the Essex coast, which is

less modified by the formation of spits, so that the estuaries are

still open. Nearer the Thames, islands, or foimer islands,

such as Foulness are in the nature of deltaic deposits of the

Thames.

(i) The Breckland

This is a Chalk area, thinly covered by glacial sands and
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gravels. The Chalk is nearly horizontal, and the surface of the

ground gently undulating. Most of the northern part of the

area, which rises gently from the Fens, lies between 50 and 150

feet. In the southern part a line of gravel-capped hills, up to

about 100 feet high, fronts the Fenland. Only occasionally

does the Chalk appear at the surface. According to Mr. A. S.

Watt* the Great Chalky (i.e., Chalky-Jurassic) Boulder Clay

extends over all
;

the Upper Chalky Drift is more localized.

Between the two, sand, loess (brickearth), and gravel occur.

Both of the boulder clays are largely made up of Chalk and

sand, and leaching has left the insoluble material on the surface

so producing a sandy soil.

The soils show greater variations in chemical than in physical

properties. Podsols are seen in all stages of development, good

examples occurring in the Lark and Little Ouse valleys, and

fronting the Fens. Locally, layers of stones a few centimetres

to perhaps three metres below the surface result from the fact

that in the past boulder clay was often spread on potentially

mobile sand dunes to check drifting. With the erosion of the

sand beneath, the stones come to rest at any level in a soil

profile. The eroded sand is deposited elsewhere, and drifted

sand varies from a few centimetres to several metres in thick-

ness and is itself podsolized. Watt holds that the sand is

derived from the two boulder clays and inter-glacial sands.

Frontal erosion due to winds from between south and west is

responsible for the layer of sand which largely covers the

district. Blow-out formation in dunes is usually limited to

ground below the 50-foot contour, and seems to be due to

local eddies or whirlwinds which travel at high speeds. Blow-

outs usually start in ground but little higher than their sur-

roundings ;
they appear to begin in retrograded plant

communities and in unconsolidated Fescue-bent ;
with few

exceptions they occur only in heavily-podsolized soils overlain

by blown sand ;
rabbit scratches seem to have little or no

effect on their formation. Once a blow-out is formed frontal

erosion by winds from different directions accounts for its

subsequent developmen t

.

The glacial deposits of Breckland have been briefly com-

*Journ. Ecology, 24, 1936, 116 ;
and ibid., 25, 1937, 91.
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mented on by Mr. T. T. Paterson.* If vve accept his views we

should also have to revise our reading of the deposits of a far

greater area. This may have to be done, but much more

correlation is required before a satisfactory agreement is

reached.

Paterson recognized three boulder clays in the Breck. The

lower deposit, the equivalent of the Great Chalky Boulder

Clay, is distinguished by erratics from Scotland, Yorkshire,

Scandinavia, and also of Jurassic and Kimeridgic material
;

it is only found on slopes of shallow ancient valleys and was

largely eroded away in a period following the advance of the

ice. This erosion was related to a widespread uplift, during

which the major features of the present landscape were formed.

Aggradation ensued, succeeded by a wetter episode with some

erosion, followed by the formation of loam. After another

slight aggradation, there was a second advance of the ice.

The sequence of events following this advance was similar to

that of the first interglacial :—uplift, erosion (the valleys

mainly excavated along existing lines), aggradation, a colder

oscillation with the formation of some loam, and finally slight

erosion. Then the third and last boulder clay was formed

and covers the greater part of Breckland, except the hillier

ground in the south ;
with its associated gravels it forms an

upper terrace dissected by erosion. Later a middle terrace

was formed, and after some sludging in a colder phase, erosion

and aggradation took place to form a late low terrace.

The two newer boulder clays are alike and contain Triassic

material. Both are brownish, largely as a result of loam and

clay derived from an earlier inter-glacial deposit. Paterson

suggests they have been confused and named the Upper Chalky

Boulder Clay. He also maintains that the Lower Boulder Clay

(the Great Chalky Boulder Clay of western Norfolk and Suffolk)

should be equated to the Norwich Brickearth. The Middle

Boulder Clay then represents the Great Chalky Boulder Clay

(the Great Eastern Drift) of eastern Norfolk and Suffolk, and

the Upper Boulder Clay correlates with the Upper Chalky

Boulder Clay and Little Eastern Drift. It is premature to

comment on these views.

* Nature, 143, 1939, 822.
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(j) The Natural Lakes of the Region (exclusive of
the Broads)

W. G. Clarke* gives a list of 17 of these lakes in Norfolk.

There are also a few in Suffolk. In Norfolk Clarke names 42

artificial lakes, most of those in Suffolk are also.

Apart from Easton Bavents and the modified Thorpeness

mere, both of which are akin to the Broads, the most interesting

lakes are on the Breckland. Marrf has pointed out that

they occur in two shallow valleys which existed before the

meres were formed
;

the Devil’s Punch Bowl, Fowlmere,

Home Mere, the Wretham Park Group, and Mickle Mere are

in the one, Langmere and Ringmere in the other. They

may be dry when the rainfall is low
;

seldom is any one filled

to the brim. Their sides are usually steep ;
their floors flat

and shallow. The smaller are simple in outline, but the

larger are more irregular. Those in Wretham Park have been

altered artificially. There are also many nameless ponds

which grade down to ordinary swallow-holes, which may
indicate the starting point in the formation of the larger meres.

Swallow-holes may have begun as sand-pipes as suggested by

Mr. F. J. Bennett, or perhaps by subsidence, but, more probably

by solution, especially as the boulder clay in which they occur

is decalcified. When filled the water would sap their sides

and increase their circumferences, thus producing forms such

as Ringmere and the Punch Bowl. Coalescence of two or

more would produce an irregular mere e.g., Langmere. Near

Roudham Junction there are several deserted hollows in the

valleys. When they were formed the junction of the boulder

clay and Chalk was near them
;

erosion has worn the junction

back up-stream, thus depriving the hollows of clay, and allow-

ing solution to go on more freely. This, however, raises the

question—how are meres filled ? There are two views :

surface drainage, or a rise of the saturation level (water table).

The latter view (cf. O. T. Jones and W. V. Lewis:}:) is now

adopted ;
the water level fluctuates seasonally and is reflected

to a lesser degree in the level at which the water stands in the

meres. In the long run, however, the water level is related to

* Trans . Norf. and Norw . Nat . Soc ., 11, 1919-24, 267.

\ Proc . Cambridge Phil . Soc . 17, 1913, 58.

\ Geogr . Journ ., 97, 1941, 158.
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the rainfall. The meres are clearly post-glacial in age in the

sense that they were formed after the boulder clay was laid

down. They are not necessarily contemporaneous, and are

probably still being formed.

Diss Mere has a steep northern bank
;

on the south the

bank is nearly level with the water at one place, but the connec-

tion with the Waveney is probably artificial. It is fed by Chalk

springs, and appears to rest on glacial sands, but as these are

not thick its deeper parts may rest on the Chalk. Barton

Mere, about four miles east of Bury St. Edmunds, is similar.

The lake in Holkham Park is mainly artificial
;

Clarke suggests

it may be part of a former arm of the sea cut oft some two

centuries ago.

I wish to thank Mr. I. C. Blake and Mr. P. L. Scott for

drawing the map and diagrams for me.
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IV

NORFOLK SEA FLOODS

General Effects of the February 1958 Flood seen in 1941

By Anthony Buxton

There has been a large improvement in the recovery of the

Hooded land, as shown by the growth of vegetation in the

spring and summer of 1941. 'This improvement has produced

among a great many of the inhabitants the impression that

salt has done good to the land. This impression is of course

entirely false. The improvement is due to drainage, not to

salt. In order to effect recovery it was essential to improve

the extremely poor drainage and at a cost of £6,600 (£2,200

provided by the Flood Relief Committee and £4,400 by the

Ministry of Agriculture), the drainage has been greatly im-

proved
;

if anyone doubts it, they have only to compare an

area where the dykes have been bottom-fyed, with an area

where they have not. Where the dykes have not been bottom-

fyed recovery has hardly begun. The Flood Relief Committee

whose funds are now exhausted, has made a request for a

further Government grant for bottomfying more dykes in

the salted area, and the Ministry of Agriculture has agreed

to find a further £1,800 for the purpose. 1 his is a most

generous and valuable contribution, which should do much to

hasten recovery in the backward areas.

Although drainage is greatly improved, it is still extremely

bad according to Dutch standards, and since hardly anyone

in the neighbourhood has ever seen good drainage or its effects,

nothing short of a flood disaster would ever ha\ e produced

even the present measure of improvement. I am more than

doubtful whether that improvement will be permanent. The

Internal Drainage Boards are financially unsound and never

have any money to spare ;
little is being done to prevent the
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cattle from damaging the work on the dykes, and the same
bad practice continues of leaving the mud and hover cleaned

out of the dykes on the dyke banks to be kicked in again by the

cattle or to gradually heighten the dyke banks and thereby

render each marsh saucer-shaped and therefore difficult to

drain.

I have cleared the hover from the edge of my dykes and
stacked it in heaps on the centre and lowest portions of the

marshes, but this is a laborious and expensive process. Speak-

ing as the Chairman of a Drainage Board I advocate much
deeper cleaner dykes, and plant sufficiently powerful to pump
them dry, not merely to skim the top water off, according to

Norfolk standards. Speaking as a Naturalist 1 must confess

that the result of good drainage is hideous and uninteresting.

Trying to speak in both capacities, the best plan seems to me to

drain the better portions of the land really well and not to

spend money on the rest, but to leave it as a good hearty bog.

One of my tenant farmers after three years' experience

has stated as his opinion that he would rather pay a high

rent for land unaffected by the sea flood than to hold land

that has been affected even on no rent at all. I agree with

him. The cost of recovery, the rubbish that grows, the poor
crops and all the rest of it are too much of a strain for the

temper and the purse, even if someone else pays for the improve-
ment of the drainage. In Holland the government holds

the baby until it can walk and walk well. Then, and not till

then, (i.e., when the land is again in good heart), it hands it

over to the private fanner and charges him a big rent for the

pleasure of looking after it. Moreover there is an unseemly
scramble to pay that rent and get the land, so that even the

Government which has been holding the baby, gets its own
back, and is pleased.

Salinity

The drop in salinity during the winter of 1940-41, despite

a very wet October, was rather disappointing. I suppose that

this was because the full effect of better drainage was only felt

for the first time during this period. There was much salt to

be washed out, and out it came as shown by the samples, all of

which were taken at the mill intake at Horsey, invariably at
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the same water level and at the end of a full day’s pumping.

The samples show the following results :

—

Date.

Nov. 25th 1940

Dec. 22nd 1940

Jan. 4th 1941

Jan. 29th 1941

March 16th 1941

Nov. 5th 1941

Nov. 24th 1941

Dec. 16th 1941

Salinity.

4.80% o after wet period

7.05% o after dry spell

6.35% 0 during frost

5.30% o after snow and thaw

... 5.20% o

5.%o
6.55% 0

... 5.02% o

Salt appeared on the surface of the marshes in April during

a hot dry spell, and was still visible in the lowest areas in

September, 1941, but it was much less evident than in previous

years and although 1 took no more samples during the spring

I am confident that there was no such marked rise in salinity

as occurred in previous years, because for the first time since

the flood cattle and horses have drunk from the dykes during

the summer, and in most cases no other water has been

carted to them. The farmers tell me, however, that cows

coming home from the marshes for milking have drunk much

water at the farm, which seems to indicate that they preferred

the water they obtained there to that in the dykes.

There has still been no test of the sea defences.

Vegetation

There is a very large increase of grass on the marshes

and since the rains of August have produced a heavy late

growth there is not nearly enough stock available to feed it

down. Last year I described how the grasses were thrusting

out the maritime plants on the marshes. That process has

continued apace and now it is only in the lows that the maritime

plants are still visible. The whole performance can be seen

in quite a small area, such as a typical low pan in a marsh

with a shallow ‘grup’ running through it. Round the edge of

the pan is grass, but in the pan itself orach and sea spurrey

with here and there the red brown soil surface visible. Right

in the bottom of the ‘grup’ and nowhere else are a few

plants of the edible marsh samphire. Three summers ago a

man from Salthouse asked me if he could come over to Horsey

for the day with a car to fetch a load of this seaweed off the
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marshes. It would take him a week to fill his car now, and

I doubt if he would fill it at all. Moreover, this year’s crop of

it was of very poor quality except in one or two places. We
are practically done with the samphire and next summer I

think that we shall be about done with the orach and the

spurrey, which will be disappointing for duck, teal, pheasants,

partridges and pigeons, which feed on its seed. The fact that

we still have some samphire in the fourth summer after the sea

flood, whereas the Dutch manage to get rid of it by the second

summer after sea flood or reclamation, seems to imply that

their drainage is three times as good as ours. Samphire is, I

think, a very accurate barometer of salt elimination, and

therefore of drainage, but to state that Dutch drainage is

only three times as efficient as ours, strikes me as over-

complimentary to ourselves.

Last season it was worth cropping about half-way down the

slope from high water mark to marsh level. This season it

looks as if it had been worth cropping three-quarters of

the way down the slope but still not at marsh level or just

above it, but the improvement in the arable land is much less

than the improvement in the marshes. I put this down
to too deep cultivation of the arable and other mistakes.

As related in the last report there are seme good examples

of what not to do. For instance, on a field at mirsh

level a poor crop of mangolds was lifted late in the autumn of

1 940 after heavy rain
;
the soil was therefore heavily poached . A

crop of wheat on the field this summer, looked as bad as was

expected. This is no doubt due to damage caused to soil

texture by getting up the mangolds after heavy rain. It was

too early to crop that field, and the damage caused will I fear

last and may even be permanent. An experiment was made
on a field at Horsey, which I was told by an expert had

been ploughed too deep. One part of it was sown with

sunflower and the other with oats. Both were sown late. The

oats and sunflower were both poor crops andvery short ingrowth,

particularly in the lower parts of the field. It is hoped that

the sunflower roots may improve the bad soil texture. Land

and bush drainage carried out early in 1941 on Horsey Poor

Marsh has been very successful. Grass is much improved and

watergrass (Juncus gerardi) which was rampant has practically

disappeared.
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There is one point which we can now clear up that was not

known even by the Dutch, for they had had no experience of

it in flooded areas in Holland, namely, the effect of salt on

silver birch. Jn the summer of 1939 some silver birch which

seemed to be absolutely dead in 1938, put out fresh leaves

from low down on the trunk and the larger branches. In 1940

a comparatively small proportion of the trees that had made this

attempt at recovery in 1939 put out more leaves and higher

up the branches, while the rest of the trees gave it up and have

since shown no sign of life. In the summer of 1941 the trees

that showed further improvement in 1940 have again gone

ahead and produced more foliage
;

but they are a very small

percentage of the affected birches. The result is at present

very ugly as the dead boughs overtop those that bear leaves.

Two chestnuts at high water level have, as last summer, made

feeble attempts to produce new shoots. A crab apple tree

standing near ashes and oaks*, which are either dead or badly

affected by salt, has survived and fruited well this year.

It must be one of the most resistant trees to salt. Black

sallow, bramble, foxglove and other plants have spread. The

County Council have planted more white willows on the

Horsey-Somerton road, again with only partial success. It is

apparently still too early for planting willows or osiers, and

much too early for planting other timber.

There has again been a considerable quantity of belladonna

on the edge of dykes near the Mere. Giant spearwort has never

reappeared and an attempt ought to be made to re-introduce it,

but it may still be too soon to do so. Marsh sow-thistle is not

only re-established in full vigour in its old haunts, it has spread

to new ones. Common rush, which started to grow again

in one or two places, has given up the attempt there, but has

re-appeared in two other spots. Pin rush continues to thrive

as according to its name (Juncus manhma

)

it should under salt

conditions.

The dykes are remarkably full of weed and apparently of a

number of different kinds, not merely hair weed (Potamogeton

pectinatus). At the end of September, 1941, a collection of

weeds from the Mere was kindly examined by Mr. E. A. Ellis.

He reports the return to the Mere of two of the stone worts

beloved of diving duck (Chara aspera and Chara hispida),

Turkey oak is apparently even more resistant to salt than British oak.
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also of Potamogeton perfoliatus and praelongus, of a water milfoil

(Myriophyllum verticillatum) and of frogbit
(
Hydrocharis

morsus-rance). 1 had suspected the return of something

succulent, for coots and a few tufted duck appeared in the

autumn of 1941, and apparently found things to their liking.

I hope that it will mean a Mere once more peopled this

winter with pochard, tufted, golden-eye and scaup*.

Water lilies have reappeared in the Mere for the first time

since the flood. Except round the Mere where reed and bul-

rush have grown well, the reed crop on the marshes has been

very bad, particularly so in the area where dykes have not

been bottom-fyed. The fungus identified last year as

Hcbeloma mesophcimm, which covered the bare ground on the

marshes each year since the flood, has only reappeared in the

autumn of 1941 in some lows in the area where no dykes have
been bottom fyed. This seems to prove that this fungus likes

a bare salt pan. There was no vegetation with it except a few
orach seedlings which came up in November.

Mammals
Otters have been plentiful and there are probably now

enough fish to meet all their needs. This, however, in no
way prevents them from turning their attention to duck.
They always did so before the flood, but for the past two or

three winters I have abundant evidence to prove that some
of them at least connect a shot fired on or near the Mere in the
early morning with duck, and that they come straight for the
sound in the hope of picking up a cheap and appetizing break-
fast. On practically every occasion that I have been out
with a gun for the morning flight otters have arrived during
the proceedings, picked up and eaten (sometimes within 5 yards
of me) duck that I have shot, and have shown themselves to

be the very reverse of gun-shy. The whistling, scrunching
and splashing that goes on has generally been in thick covert,

where it was impossible to see the animals, but on one occasion
an otter, who was obviously hunting a runner, swam and dived
all round my boat without even bothering to look up at the
three figures standing upright to watch his manoeuvres. I

suppose many people would say why not shoot the otter,

instead of calmly allowing him to pick up and eat your duck
under your very nose. But are they my duck any more than

This hope has not been fulfilled.
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his, and have not he and his ancestors quite as good a claim to

the sporting rights of Horsey as a comparative newcomer like

myself ? At any rate I have a great affection for the creatures

which most people call vermin and half the fun of a morning
flight at Horsey in these days is provided by these weird and
impertinent companions, collecting their breakfast at my
expense. If only they could be taught the job, what
magnificent retrievers of wild fowl they would make. It may
well be asked what all this has to do with salt, to which I

should reply that this article has got quite enough salt

in it already, and will take no harm from the introduction

of another ingredient.

Stoats and weasels as usual have varied according to the

quantities of rats and mice. In the winter there were a number
of short-tailed voles on the marshes, and I have never seen

more short-eared owls at Horsey than hi March, 1941. Much
to our surprise and regret, none remained to breed, although

there was still plenty for them to eat. Water rats, which

returned in numbers last year, are again numerous and
breed successfully. Hares have been far too plentiful, but

rabbits are almost confined to the warren, with the exception

of the permanent last garden rabbit. Hares died off from a

mysterious disease in 1941.

Birds.

Diving duck and coots continued to avoid the Mere in the

winter of 1940-41, no doubt because the weed they seek

belonging to the stonewort family, had never returned, but

swans have found good feeding. Whoopers came in great

quantities
; on one day in the winter there must have been

200 of them, and mute swans have been there constantly both

in winter and summer. They seem to feed on a weed which has

no attraction for diving duck, but no mute swans have bred on

the Mere since the flood, whereas one pair always did so before

it. Coots and diving duck began to appear on the Mere in

some quantities, in September, 1941, no doubt owing to the

return of stoneworts, but the number fell off in October and

November.

Two pairs of great crested grebe reared broods. Water-

hens are still very scarce and although a few water rails spent

the winter at Horsey, not a single one remained to breed.

Probably this was because the creatures on which they feed

their young were destroyed by the salt and have never returned.
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W ater rails were back again in September, 1941, and several

spotted crake came in October. There seems to be an interval

between the return of wgetation, and the return of the

creatures that live on it. All warblers except reed warblers

are still far short of their normal numbers. Yellow wagtails

were again about as numerous as in the two previous summers
and reed buntings have all along seemed indifferent to the

salt. There were a fair number of cuckoos out on the

marshes, and a few pairs of turtle doves. We are still short of

kestrels and there were no long eared owls in 1941.

Reptiles

A number of frogs and toads tried to breed on flooded land

and in some cases at least succeeded, probably for the first

time since the flood. Adders still seem to be confined to the

warren and its immediate neighbourhood, and have not been

seen in their old haunts on banks in the marshes.

Fish

Rudd are still scarce but a few have been caught. Before

the flood these fish could be seen rising in quantities on the

Mere about sunset, but 1 have watched on many evenings in

the summer of 1941 and seen no rises at all. There are a few

pike but none were seen in the dykes leading out of the Mere
in the spring, where they always used to breed. No one seems

to have seen a tench, but these fish were almost always caught

by a small band of fishermen who specialized in them and these

fishermen have been absent. Bream, roach and perch have

all been caught in the Mere, but none of these fish have yet

returned to the low level dykes. Perch in particular have

shown a large increase on previous years.

Insects

I had hoped that this year swallowtail butterflies would

have shown an increase, but I doubt if there were any more
than last year, although ragged robin beloved of these butter-

flies and milk parsley, on which the caterpillars feed, have spread

again well over the marshes connected with the Mere water.

In September there were great numbers of large and small

brown dragonflies, but I do not think that the small blue

dragonfly which inhabits the Mere in midsummer is yet up

to normal numbers.

Worms
I was told in Holland that we might expect small earth

worms, presumably hatched from eggs that had lain dormant,
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in the salted area during the third summer after the flood.

Search has been made but nothing has been found. Mature

worms have spread a little further out from what was high

water mark, for instance round the Mere wall, but the process

is a very slow one. It is easy to trace them by the moles.

I shall end this article by saying what I think ought to have

been done regarding sea defence and recovery of the land

after the sea flood :

—

(1) The Catchment Board ought to have taken the clear

warning given them by the storm of 1936, which swept

the beach to such an extent that it disclosed the founda-

tions of a farm, 50 yards on the seaward side of the present

sandhills, and domestic animals’ tracks, that must have

been hidden for at least 200 years.

(2) After the disaster the Catchment Board ought to have

adopted the proposal made to it to seek advice from the

country most experienced in protection against the sea,

namely Holland, and the Ministry ought to have made the

obtaining of that advice the first condition of a grant.

(3) As regards recovery of the land from the effects of salt,

I ought to have gone with my party in February, 1938,

to seek advice from Holland, and not waited until Novem-
ber of that year.

(4) The Ministry of Agriculture ought not to have havered

for six months over the Flood Relief Committee’s offer of

the residue of their funds, namely £2,200 on condition

that the Ministry would grant £4,400. The Ministry of

Agriculture or the Treasury are thereby responsible for a

long and unnecessary delay in the improvement in

drainage and consequent recovery.

(5) The Ministry ought to have offered to take over all the

flooded land, and farm it (again with Dutch advice, since

they are ignorant of the matter themselves) under

management until the land was again in good heart. This

would have avoided the many mistakes and damage

caused by ignorance.

(6) (and most important, since it concerns the future). The

Government ought to lake over the whole responsibility

for all coast defence, and for the damage in the event of a

breach.
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V

THE ITCHEN VALLEY

By The Rt. Hon. Sir Francis Lindley, G.C.M.G., C.B., C.B.E.

1 first saw the Itchen Valley when I arrived at Winchester as

a " new man ” at the beginning of the summer half of 1885.

Brought up at East Carleton, five miles south of Norwich, a

part of Norfolk where coarse fish abounded, I had spent

many happy hours waiting for the dip of my float and was
something of a judge of the quality of worms and gentles.

Of trout I had only read, and regarded them as a very rare

kind of fish reserved for the attention of anglers of an eminince

to which I could aspire only in the distant future. So it

was natural that the first thing I asked my elder brother

to do was to take me to the river and there I saw my first trout.

I believe I could find the very place again, such an impression

did the unknown spotted fish lying in the clear stream make on

a boy’s ardent mind. Since that far-off day I have never

spent a summer in England without visiting the valley, and
for the last seven years I have had the unbelievable good
fortune to live in it. From the river’s sources down as far as

Otterbourne there is hardly a meadow I have not been in at

one time or another.

Before describing the changes which have taken place over

fifty years, a short description of the main features of the valley

may make the picture plainer. In a chalk country, such as

this part of Hampshire, rivers are fed by springs rather than

tributaries, and no surface water, save off the roads after a

heavy storm, finds its way into them. The yearly rainfall is

fairly high, about 34 inches, but little part of it which falls

between the end of March and beginning of November escapes

the absorption of vegetation and evaporation. The springs

depend, therefore, on the winter rains which begin to show
their effect in March. If they are much below normal, the

flow of the stream will become less and less rapid as the summer
proceeds, however heavy the rainfall in July. A long summer
drought has no effect on the river, nor does its height fall with

the lessened flow. For this depends on the manipulation of
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hatches and the cutting of weeds. To all these circumstances
we owe the delight of a brimming river during the hottest and
driest of summers.

The Itchen proper is formed by the junction of three streams

—the Arle, once called the Itchen, from the pond at Alresford

constructed by Bishop de Lucy of Winchester in the 12th

century to enable barges to reach his great palace at Bishop’s

Sutton
; the smaller stream, now called the Itchen, rising at

Cheriton, where Royalists and Roundheads once fought it out,

and passing through the historic estate of Tichborne, where
for 700 years the dole of flour has been handed out each Lady-
day to the deserving

;
and the Candover Brook rising at

Brown Candover and passing through the park and lake of the

Grange. Those three streams meet about a mile below Alres-

ford and constitute the main river which, fed by numberless

springs in the floor of the valley, flows for eight miles almost

due west to Winchester and thence for twelve more almost

due south to Southampton Water. Is there any other valley

in the world which offers so much ordered beauty and historical

interest within so small a compass, or is there any other with

villages named so perfectly to suit their setting
; Itchen Stoke,

Avington, Itchen Abbas, Martyr Worthy, St. Cross, Shawford,

Bambridge and Bishopstoke ?

Fifty years ago the river was flanked by well-kept water

meadows almost throughout its course. These were irrigated

by an elaborate system of carriers which, taking off frem the

main river at an appropriate level, led the water along the

upper side of the meadows and distributed it by means of

smaller and smaller ditches over the whole area. The carriers

and the river itself were regulated by means of hatches requir-

ing both knowledge and care to manipulate. Twice a year the

land was drowned—once in midwinter to give the sheep a good

bite when the Down was at its barest in March and April, and

once in summer after a hay crop had been taken off. Every

mile or so a mill of some kind was at work, for the flow of the

stream is rapid throughout and the banks were kept solid to

prevent flooding along its course.

Such was the scene fifty years ago. It is very different now.

The decline of agriculture, and above all of sheep farming,

has robbed the landlord and the tenant of the means to keep
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the old fruitful system working. Gone from the valley are the

folded sheep, the carriers, the hatches and the men who under-

stood them. Save for a few meadows, the land is bone dry

and poor away from the river and covered with rushes, flags

and weeds in its vicinity. Some of the mills are still working

as generators of electric light or as sawmills. There is one at

Alresford still grinding corn. Others of them, long disused,

are still called “ Fulling Mills ” always in the plural. They

recall the days when Winchester enjoyed the coveted “ wool

staple,” and Hampshire was the centre of the cloth industry.

For “ fulling ” was one of the processes in making the cloth,

and the mill wheel worked a number of hammers which pounded

it at a certain stage. The sketch accompanying this article

is of the old Fulling Mills at Alresford.

Few aspects of the country are more absorbing than the

influence of man’s activities on wild life, and the changes in our

valley have naturally altered the nature of its fauna and, still

more perhaps, of its flora. To take first the fish, for a trout

was the first object in the vallej' to rivet my attention. That

the fishing in the Itchen has deteriorated greatly in fifty

years is clear when one reads Lord Grey of Fallodon’s “ Fly

Fishing,” the best book ever written on the subject. There

was no thought of stocking in the water he fished for so many
years, yet he describes “ good water ” as fattening trout up to

at least 3 lbs., with an average weight of at least lbs. And
elsewhere he considers 10 lbs. of fish as a basket to be expected

with confidence on a fair day. At Winchester when at school,

he actually caught seventy fish in the College water in one

season. Now the Sir Edward Grey of those days was the

most accomplished of anglers, but such results are not to be

obtained to-day by anyone.

Deterioration in a river is often due to several causes and it is

difficult to pick out the most vital. In the College water just

below Winchester, it is principally due to pollution, and to one

who knew the water when it teemed with good fish though

unstocked and flogged daily, it is a sad sight to see nothing

there but a few dark, undersized trout and some grayling.

In the old days grayling did not exist above Bishopstoke.

Whether they can stand pollution better than trout or whether
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there are other reasons, they have penetrated as far as Easton,
at least 12 miles higher up. Long may that be their limit.

Above Winchester, though no doubt pollution is always at

work, 1 am inclined to ascribe the decline to the abandonment
of the water meadows and the flour mills. For a scientific survey
of the Avon (1934-1935) shows that the water off the flooded

meadows is rich in plankton, which nourishes trout fry and
insects on which adult fish feed. I had an instance at home
of the part played by flour mills when the mill just above my
own water was given a new floor, which stopped the Indian
corn getting into the river. Previous to this “ improvement ”

the 200 yards below the mill held splendid fish up to 2 lbs.

and more, and often has such a one disgorged a bellyful of maize
when knocked on the head after being caught on a dry fly.

The new floor has put an end to this plenty and the same
must have happened all down the river. No longer does one
hear of monsters being caught in Winchester itself such as

the trout of 16f lbs. which I saw myself on a fishmonger’s

slab when a boy at school in the eighties.

A passionate collector of birds’ eggs when at school, I never

heard a snipe dri:m or saw a redshank. The changes mentioned
have made these the ccmm >nest of birds in the valley. Coots,

too, have increased beyond measure and tufted ducks are now
almost as common as mallard. Indeed wild-fowl of all kinds

have multiplied and both shovellers and teal now breed in

the valley. Mute swans have become a curse, but there seems
a general increase in these birds as there is in goldfinches.

I he latter have no doubt profited by protection, but more by
the wealth of thistles, ragwort and docks, which now cover so

many meadows.

The most welcome newcomer to our valley is the grey

wagtail. I asked the late Lord Grey of Fallodon whether he

ever saw this bird when he was young and, like myself, he

never had. Had it been present, it would not have escaped

his eye. In my unregenerate days of egg collecting, I never

looked to find it save along the rough streams of the North and
West. It was the companion of the dipper and unknown by
our quiet river. The dipper has not reached us yet, but the

grey wagtail is now the commonest of his genus and at least
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three pairs nested in my garden this year. I doubt whether

the changes in the valley have anything to do with the increase.

The bird seems to be one of those which, for reasons beyond our

present ken, have lately acquired a new vitality. For in

Norway, too, it has, from being a very rare bird, become

yearly wider spread.

The increase and decrease of some species is due to causes

visible enough
;

that of others, such as the fulmar, is in-

comprehensible. Insects are in the same case
;

for who
knows why the comma butterfly, a prize to be dreamed of in

the eighties and nineties, is now quite common in Hampshire

gardens ? And why has the stock dove spread the way it has ?

The corncrake has disappeared beneath the knives of the

motor-mower, but what has eradicated the redstart so common
in all our gardens last century ?

And why does my eel-trap, which once took 350 eels in a

single night, now catch less than that in about five years ?

Perhaps some future generation will read this riddle, common as

it seems to be to nations of men, to beasts, to birds, to fishes

and to insects. In the meantime let us be consoled b}f the

presence of the most graceful of all the wagtails in haunts

unknown to it a few years ago.
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VI

WILD BIRD PROTECTION IN NORFOLK IN 1941

Report of the Committee

The Committee of the Norfolk Wild Birds’ Protection Fund

has much pleasure in presenting to its subscribers its

twenty-first Report. It is regretted that this is in some ways

incomplete, but conditions in the third year of the war have

made this unavoidable.

Two of the watchers, Eales and Bishop, are on active

service
;

also during the Summer and Autumn the whole of

the Norfolk coast has been a prohibited area and this,

combined with restricted means of travel, has prevented other

reliable observers from contributing notes ; moreover the

shortage of paper has had to be considered.

Once more the Committee expresses its gratitude for the

generous support it has continued to receive from so many

subscribers in a particularly difficult year. With the possibility

of many such years ahead, it is desirous of building up a reserve

fund to meet future needs, and any surplus in the yearly

income will be invested for this purpose.

For the past year Chestney, the watcher at Scolt Head

Island, has also been in charge of the Cley marsh and has

divided his time between the two places. His notes are

therefore not complete for either and it seems best to record

the more interesting of them.

SCOLT HEAD ISLAND

January and February were both cold months with several

considerable falls of snow, but the cold was not so intense as

at the beginning of the two previous years.

In January a number of wild swans, mostly whoopers, were

seen flying along the coast in an easterly direction and some of

these were no doubt the birds which found shelter at Salthouse

and inland on the Broads and meres.
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During this month a large flock of snow-buntings collected

on the Island, and a small party of shore-larks was noted at

intervals up to March 3rd, but these were fewer than usual.

On February 20th a great number of gulls, mostly great

black-backs, were feeding voraciously on the large “ horse
”

mussels washed up on the shore by recent high tides. These

birds in normal winters rely largely on the herring fishing for

their food, and a great number of them follow the drifters

down from the north. On most evenings they can be seen

returning to the beaches to wash and rest, flying off again

in the early morning to rejoin the fishing fleet. Very few

herrings have been landed at Yarmouth or Lowestoft this

season or last, and there has been a marked decrease in the

number of great black-backed gulls on the coast in consequence.

Hen-harriers and merlins were constant visitors during the

autumn and winter months and were seen frequently up to the

end of April. These birds prey upon the large flocks of linnets,

skylarks and snow-buntings on the island, and take considerable

toll of them. A merlin was seen to attack a common tern

and to decapitate it before the Watcher could intervene.

Brent geese arrived early in January and a considerable

number remained until April 14th. On the 6th of that mouth
it was estimated that there were 500 of them in Norton Creek.

There were three still in the harbour at the end of May, but it

is possible that these were “ pricked ” or oiled birds.

The first signs of the beginning of the breeding season were

noted on March 30th when ringed plovers and oyster-catchers

started making scrapes in the sand and shingle, but the spring

and early summer were exceptionally cold, and the first eggs

of both of these birds were not found until May 10th.

On April 14th some of the ever-increasing pairs of sheld-

ducks were looking for suitable nesting holes in the dunes, and

at the end of the month a few terns had arrived.

At the beginning of May the Watcher wrote in his diary,

" It looks more like winter than May,” and noted that he

#
had seen on his rounds that day, apart from terns and the

usual waders, a hen harrier, merlin, short-eared owl, Brent

geese, black-throated diver, a few goldeneyes, an eider duck

and a flock of dunlin in summer plumage.
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Of the birds passing through at this time the most notable

were the black-tailed godwits, which were seen more frequently

and in larger numbers than in previous seasons.

The Sandwich terns took up their usual nesting sites on the

Far Point and the first eggs were laid there on May 17th.

There was a certain amount of egg-pecking to begin with, but

they soon settled down and the number of nests had increased

to 140 by the end of the month. Both the common and little

terns were laying well by the 24th, the former in the dune-area

and the little terns on the shingle above the normal tide-line.

Then, on the night of June 10th a gale from the north-west

forced up an abnormally high spring tide with disastrous

results for the nests of both the Sandwich and little terns and

almost all the eggs were washed away. The common terns

in the dunes were not affected.

This gale caused a break-through in the shingle ridge about

200 yards to the east of the Far Point. Subsequent high

tides have continued to scour it, and the rift has now become

so deep that the sea flows through at every tide making the

Far Point into an island which may eventually disappear

altogether.

The same gale and resulting high seas washed quantities of

oil inshore and many birds, mostly guillemots and razorbills,

were found on the beach covered with it.

After this catastrophe a few Sandwich terns nested again

in the same place, but a large number of them moved to the

comparative security of the dune-area and settled down there

among the common terns in three separate colonies. It is

unlikely that they would have done so in a normal season with

visitors frequently coming and going, for few birds resent

disturbance more, particularly at the beginning of the season

before they are really settled.

In the following list of nests found during the season, the

Watcher counted the numbers given but was able only to make

an estimate of those of the common terns
;

nor was he able to

look for those of the waders with the same care as in previous

years, so that the number of them was almost certainly more

than those actually counted.
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Common tern

Sandwich tern

Little tern

Arctic tern

Oyster-catcher

Ringed plover

Redshank

Lapwing ...

Black-headed gulls

Mallard . .

.

Sheld-duck

Swallow ...

Linnets, larks and meadow pipits

as ever.

about the usual number

446

94

1

45 (one with 5 eggs)

52

27

5

500 pairs (estimated)

11

350

1

pairs (estimated)

(two broods)

were as numerous

During the summer a definite movement of birds was noticed

on several occasions, particularly on June 24th, when swallows,

swifts and martins were passing in a westerly direction all

day long. On the 26th of this month adult gannets were

plunging for fish off-shore on their way northwards
;

on the

28th flocks of green plovers were moving west, and more

swallows on July 5th and 14th.

A black tern was seen hawking in the Cockle Bight throughout

the day on July 10th and another on August 4th.

On July 12th two jays flew in from the sea and straight

inland to Deepdale wood. This bird has not been noted on

the island before.

The habit of some sheld-ducks of running a public nursery

was witnessed on July 15th when one was seen with twenty-five

young of all ages.

During July many waders began to arrive and on August

4th the Watcher counted twenty black-tailed godwits in

Norton creek.

On the 14th of August there was a flight of winged ants and

hundreds of black-headed gulls were hawking over the sand-

hills for them.

Arctic and great skuas were frequently seen preying upon

the terns for food at the end of July and throughout August

and September. The panic-stricken victim calls attention

to the chase by its loud cries and swerving flight, but it is
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usually several minutes before it finally gives in and disgorges

the food which the skua, with amazing skill, catches before it

falls into the sea.

On September 3rd the Watcher found a dunlin on the beach

caught by a large mussel which had closed upon its foot.

The shell had to be broken before it could be released.

A number of small birds of passage were noted frequently

during the autumn migration, among them redstarts, pied

flycatchers, wheatears, robins, thrushes, blackbirds, swallows,

and swifts. Two of the latter were picked up dead in the dunes

although they were apparently in good condition.

On October 4th a great grey shrike was seen perched on the

top of a bramble bush at House Hills. From time to time it

flew up into the air and hovered there, always returning to the

same bush. Then all at once it swooped off and flew away

over the dunes at a great pace in the direction of the mainland.

CLEY AND SALTHOUSE
During the cold weather at the beginning of the year, bitterns

were frequently flushed on the marsh. One of these was seen

to have had a broken wing and although it had healed the

bird could fly very little. In spite of this it appeared to be in

good condition and possibly because it was often disturbed

by the reed-cutters, it became comparatively tame, merely

walking away from them.

Brent geese were present on Salthouse Broad early in

January and remained there in varying numbers until the

lirst week in April. Also on the Broad throughout the hard

weather was a company of twenty-five mute swans which

were joined by two black swans for ten days from January

17th—27th, and by nine whoopers on the last day of that

month.

Snow fell again at the beginning of February and, as so often

happens during a very hard spell, all the duck left the marsh.

At the same time birds were noted coming in from the sea

indicating that the weather was worse further north. These

were flocks of green plover, fieldfares and stock doves. On

the marsh Chestney flushed several woodcock and Jack snipe,

and the hungry water-rails skulked less and were more often

seen at the edges of the frozen pools and drains.
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On February 10th there was a number of greenfinches

with the reed-buntings in the reeds. The reed-cutters were
at work and these birds seem to find food which they like

where reeds have been recently cut.

A short-eared owl frequented the marsh at this time and a

hen harrier was often seen hunting over the reed-beds.

From February 27th to March 7th there was an almost
continuous movement of green plovers to the west, a large

number passing by each day.

Bitterns were booming on March 1st and by the 5th were
heard at intervals all day long. There were indications of a
third pair nesting on the marsh this season.

On March 20th it was noticed that the black-headed gulls

were getting their nests ready on the heaps of waste reed on the
marsh, and were also settling down on the small islands they
use on Salthouse Broad.

In April there was the overlapping of winter and summer
visitors, which is so commonly seen. A number of Brent
geese and wigeon remained, a pink-footed goose was seen on
the 17th and a white-front on the following day, while at the
same time greenshanks and green sandpipers were passing
through and the Sandwich terns arrived. The latter at first

occupied their usual nesting sites on the islands of Salthouse
Broad but, for some reason which can only be conjectured, they
all left these on April 28th together with most of the black-

headed gulls.

There has been no keeper at Salthouse since the end of 1939
and it seems probable that the rats have increased so much as

to become a menace to ground-nesting birds. There is evidence
that this is so and Chestney has had hard work to keep down
the number using holes in the east and west banks of the Cley
marsh.

After a short interval the Sandwich terns took up residence

on the shingle ridge separating the Broad from the sea. As
far as one could judge from the East bank there were about
the same number as usual.

The season was an excellent one for the ducks breeding on
the marsh and there was a record number of nests of both
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mallard and shoveler. The latter have increased considerably

during the last few years, not only on the coast but throughout

Norfolk.

Three pairs of garganey also reared broods successfully.

Among the notable summer visitors were spoonbills, black

terns, and black-tailed godwits. The writer saw four of these

latter birds in the Big Pool on June 28th, and although it

cannot be proved that they were the same birds, they were

seen at frequent intervals after this up to September 5th.

The autumn movement begins to be obvious at Cley in

August. On the 8th of this month green sandpipers, green-

shanks and reeves were seen and again on the 20th. The last

spoonbill was noted on September 3rd.

BLAKENEY POINT

There has been no Watcher on the Point this summer, and

as it is difficult of access now, the writer was able to make

only one visit during the nesting season. When walking

along the shore to the temery the harsh cry of a roseate tern

was heard several times and later on it was seen alighting on

its nest in the centre of the colony of common terns. These

appeared to be as numerous as ever, and at least two pairs of

Arctics were identified.

BIRD NOTES FROM HORSEY
By Major A. Buxton

The summer of 1941 produced a record number of golden

orioles at Horsey. Between May 19th and June 7th three

single cocks and one pair visited Horsey Hall garden

and, since they were apparently travelling from south to

north and made only very short stays, there is reason to suppose

that they were all different individuals on migration. In

most years an oriole has been seen or heard here, but never

before have we had four visits in one summer. The explana-

tion may well be that the garden with its trees is the only

green oasis on a wide stretch where all other timber is dead

from the effect of the sea flood of 1938, and therefore every

oriole passing through is attracted to it. As all of these visits,

both this year and previously, have occurred at the end of
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May or the beginning of June, it is probable that the birds

were travelling to a nesting ground near their northern limit :

Sir Francis Lindley has seen them as far north as Leningrad.

Orioles are the most punctual birds
; in Geneva the com-

monest date for the first cock to arrive was April 28th, and in

Northern France a week or ten days later. The hens generally

join them ten days or a fortnight afterwards. Despite their

brilliant colouring they are not easy birds to see, but during
passage and until the hen begins to sit they whistle almost
continuously in the early morning and again in the evening
and this can be heard at a considerable distance. The sound
is nearer in tone to that of a blackbird than to any other bird,

but it is nearer still to a human whistle. There is probably
quite a considerable passage of orioles through Norfolk and
the time to listen for them is during the last ten days of May
and the first few of June between dawn and midday.

For obvious reasons I have been out more than usual before
sunrise recently and have found the dawn chorus interesting

after a long and boring night watch. Except for duck and
plover which start talking before they move on morning flight,

the first bird to break the silence is the skylark. At about
the same time the domestic cocks begin to crow followed by
cock pheasants and shortly after by French partridges. There
is a distinct interval before the English partridges wake up.
J he first bird of the garden to sing is the blackbird with the
cuckoo calling a few minutes later

;
song thrushes open up

next and generally coincide with the wood pigeons
; the wren

seems to be first of the small birds and the robin next. Finches,
warblers and tits are not very early risers and the chorus of
blackbirds and thrushes is in full swing before they join in.

Missel thrushes are also later joining in with their monotonous
song. At the end of June and throughout July I was surprised
to hear, both during the night and still more just before dawn,
quite a number of stone curlew at Horsey. Some years ago
a pair of these birds used to nest just inside the sand-hills by
the Hundred stream on a patch of ground kept bare by the
seepage of salt water through the foot of the dunes—the spot
where the sea breach occurred in 1938. To my knowledge
no stone curlew has nested there since 1931

; moreover they
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were not heard this year until the end of June. I think that they

have been coming to Horsey only at night for feeding—possibly

from Breckland. In any case it is a new development and

they may re-colonize the district and nest on the bare waste

of stones and sand left by the passage of the sea flood.

Marsh-harriers have been puzzling this year. An excep-

tionally beautiful cock, presumably the same bird that has

occupied the territory for a number of years, together with a

very plain hen, arrived at the usual time. I hey sat about on

bushes for weeks, but except for making a rudimentary

nest, probably the cock’s, nothing happened. Then the cock

appeared to lose his beauty ;
but 1 am now convinced that

the good-looking bird was replaced by a very ordinary speci-

men who had possibly killed the original owner of the property.

At any rate at the end of June the hen was found to be sitting

on seven eggs. These were eventually deserted and proved

to be addled—as this particular bird’s eggs always have been.

In the late summer a pair of marsh-harriers with three young

appeared in the marshes south of Horsey Mere. These must,

I think, have been bred in an area where to my knowledge no

harrier of any kind has succeeded in rearing a brood during the

time I have been at Horsey.

Not one Montagu’s harrier was seen throughout the whole

season.

In March there were as many short-eared owls as I have

ever seen at Horsey, but though some of them stayed on into

April, and there were a number of voles, not a single pair

remained to breed.

An osprey was seen on .several occasions in June. I

watched it fishing the Mere one afternoon when the light

was bad. At the sight of fish it extended its legs before

planing down to a lower level to get in position for the dive,

but it dived only once and then missed its prey. Another

bird of this species was seen on September 26th. The

morning of September 26th broke warm and sunny after

two days of mist and rain, and the birds and beasts at Horsey

were making the most of the change in the weather. Many

of the logs floating on the Mere were being used by tufted ducks,

pochard and mallard ;
on one a heron was fishing and on
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another was an osprey. My gamekeeper, Mr. G. frees, who
was taking an early morning walk with his dogs, was admiring

the osprey when suddenly an otter bobbed up just to the east of

the bird. It kept coming to the surface and barking—ap-

parently at the two dogs on the bank, and it remained playing

about in the water only fifty yards away. Sometimes it would
submerge like a submarine with its back arched, and at others

would just slide under the surface. It often remained under
water for a minute and a half. The Millman, Mr. A. Dove,
saw another osprey over the Mere on November 10th, a very
late date.

There were a fair number of bitterns this year. The only
nest we found, on May 18th, contained two young birds of

about a fortnight old—a very early nest.

Horsey is still short of many of its normal marsh inhabitants.

There are no breeding duck other than mallard and no breeding
snipe

; only two or three pairs of redshanks and a small
number of green plover

;
a few water rails in the winter, none

of which stayed to breed, very few waterhens and no coots until

October
; comparatively few sedge warblers, while on the

other hand reed warblers reed buntings and yellow wagtails

were all numerous.

In the last week of August Mr. G. frees saw a collection of

yellow wagtails twittering like swallows on the telephone wires

along the Horsey-Somerton road. He estimated the party at

about 300 birds. They were no doubt collecting for migration.

A small party of bearded tits were seen round the Mere in

the winter of 1940—41 but none bred in the parish. A larger

party of these birds returned to the mere in October.

The willow wrens have been mysterious this year. Three
cocks from a fair number of passing birds settled down in the

garden, occupying regular territories, and sang continuously

for three weeks. No hens arrived however, and the cocks

eventually left. The same thing happened with two male
blackcaps one of which arrived in June and the other early in

July; both sang with vigour but without success.

It was a good year for red-backed shrikes, but as their normal
nesting area no longer contains any live bushes, they have
resorted to a loke near the village. One cock who had taken up
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his position in a bushless place near the Mill moved to more

suitable quarters as soon as a hen arrived. These handsome

cocks are generally “ under the thumb ” of their dowdy hens.

In February I saw a great grey shrike on a road fence at

Waxham. Captain T. Blofeld had the day before described a

bird apparently of this species seen at Hoveton. I saw another

on Thetford Common in October.

Corn-buntings seem to avoid our parish although there are

plenty in the adjoining ones of Waxham and Palling, but this

year two pairs came to Horsey. A corn-bunting looks to me

like an overgrown underbred hen-sparrow, and I dislike its

appearance and so-called song, but I am told by those who

have studied it at close quarters that it has some interesting

habits. For instance a cock corn-bunting is said to keep a

harem and to be very domineering in his treatment of the

hens, driving them back on to their nests and generally showing

his authority.

For some reason which I cannot explain, the little terns

which, since the sea breach, have colonized the shingle left

inland of the sea defences, have quitted that site and as none

has been seen fishing on the mere to which they always

resorted on a rough day, they have not apparently nested in

the district this year.

Rough-legged buzzards are seen practically every year in

the early spring, but one or two which came in the autumn of

1940 stayed on until the beginning of April, 1941. I induced

one bird to feed on kills laid out by a hide in the hope of obtain-

ing a photograph, but although the bird seemed fairly tame

and rather stupid, its eyesight was remarkably good and it at

once detected the smallest change in the appearance of the

hide. On the only occasion on which I had a shot at it, it saw

the silent shutter open on the front of the camera, and departed

before I could close it. A village dog then found the kills and

no further chance occurred. The hen harriers apparently

dislike these buzzards, for we saw far less of them than usual.

Why they should object to so lethargic and apparently

harmless a bird I cannot imagine.

In October, 1941, several spotted crakes were heard by the Mere,

and on one early morning three were calling at the same time.
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NOTES FROM HICKLING, 1941

By Jim Vincent

Whooper and Bewick swans.—During the severe frost at

the opening of the year a number of wild swans came on to

Hickling Broad and stayed until the end of February. Of

the 101 birds counted on February 8th the majority were

Bewicks. About fifty whoopers stayed on after the cold

spell and fed in the Broad up to the end of March. On March

22nd one of these was found walking about on the sleeper-

track and although it was returned to the Broad it died a few

days later.

Goosander.—A flock of twenty-five were seen on January

12th, among them a few adult males.

White-eyed pochard.—A male of this species was shot on

January 13th.

White-tailed eagle.—On February 25th I had a good view of

an immature sea eagle as it alighted on a dead tree and, with

the aid of field-glasses, was able to see the bare tarsus. It had

been seen some days previously being mobbed by rooks as it

flew. This bird remained at Hickling for practically a month

frequenting the two woods near by. It was seen carrying

rabbits which it ate on the marsh, and I have reason to believe

that it caught a few fish—probably bream. The duck on the

Broad were terrified of it.

Rough-legged buzzard.—A few were noted during January

and February.

Five smews, an adult male merganser, and a Slavonian grebe

were also seen on the Broad during the severe weather at the

beginning of the year.

Marsh harrier.—I saw one on January 2nd, and on the 8th

of the month two were working together over the marshes.

This proves that the species is now wintering here. In the

breeding season there were definitely three pairs and also a few

immature birds wandering about. On May 5th a nest with

six eggs was found, and on the 7th another nest also with six

eggs, while a third pair was seen further away. One brood wf ">

reared, and this, I think, was the second attempt by the birds

whose nest was found on May 5th and which was later forsaken

for no apparent reason.
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Willow Tit approaching nest

A . J. Hosking
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Bearded tit.—One of the reed-cutters found a nest with two
eggs on March 24th—the earliest record I have for a nest of

this species. I am pleased to report that these birds have
recovered astonishingly well after two of the worst seasons

ever remembered for them. At the end of June Mr. Eric

Hosking and I were satisfied that there were at least seventy

birds, adult and young and, as some bred again in August,

there was a stock of quite a hundred birds at the end of the

season. The reed-beds are dense again and in the right condi-

tion to afford them sufficient protection during the coming
winter—a most important factor for the welfare of the species.

Bittern.—These were plentiful
;

more nested in and
around Hickling than in any previous season due, probably,

to the abundance of such food as eels and small fish. Five

nests were found.

Water-rail.—A few nests were found and there were several

other pairs as well, proving that these birds are coming back
again.

Garganey.—Three were seen to arrive on April 6th and two
or three pairs bred.

Shoveler.—The first nest was found with ten eggs on April

15th. A good number of pairs bred.

Osprey.—One was seen on May 13th and this stayed for a

few days, fishing on the Broad. Another bird was seen on

June 6th.

Short-eared owl.—Several of these birds stayed well into

May, but there is no evidence that they bred.

Long-eared owl.—A nest with four eggs was found on the

ground on May 16th. They rarely nest in trees in this district.

Spoonbill.—One seen on Rush Hills on May 24th.

Spotted Redshank.—One seen on May 23rd.

Temminck’s Stint.—One seen on May 24th, 25th and 26th.

Spotted crake.—Mr. Hosking heard one calling on Rush

Hills and another was heard by Mr. Piggin for five consecutive

days from May 25th—30th.

Abnormally coloured yellow wagtail.—See note by B. B.

Riviere, Esq.

Willow-tit.—Mr. Ian Thomson and I found a pair of these

birds feeding young in a copse at the edge of the Broad. They
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were also seen by Mr. Riviere and were photographed by Mr.
Hosking.

Gull-billed tern.—A bird of this species was seen by Mr.
Piggin and myself at Heigham Sounds. It passed close by us
as it flew to and fro, its black bill and size making it easy to

identify. This has been a poor season for all species of terns

here, very few having been seen.

Great Spotted Cuckoo.—On July 29th I saw an adult of this

species sitting on an electric cable by the side of a black-

currant plantation. Its long tail, crest and pied appearance
in flight was most striking. It flew down to the currant bushes
for insects and I was able to stalk it within ten yards before it

flew away. (See “British Birds ” November, 1941).

Red-breasted flycatcher.—I saw an adult male of this species

on September 3rd. It was perched on the wire stay of a tele-

graph pole and afterwards flew into a tree where it flitted

about for insects. It had the appearance of a small robin
with white outside tail feathers. (See ( ‘British Birds ” Nov. 1941).

Great reed-warbler.—On May 16th one of the reed-cutters

reported that he had seen “ a reed-warbler as big as a mavis
”

in the reeds quite close to him and that it was unusually noisy.

Two other men who were cleaning out a dyke 100 yards away
from him also heard this strange bird singing. All three are

good observers and know all the local species. I explored the
area three days later, but neither saw nor heard the bird, but
from its description, I believe it to have been a great reed-

warbler.

Exceptionally late pheasant’s nest.—During a partridge

shoot on September 18th a hen pheasant was flushed from a
nest containing eleven eggs.

Naias marina.—Botanists will be interested to know that

this rare weed is now ten times more abundant at Hickling
than ever before. It would be interesting to have a botanical

survey of this area now for comparison with the known status

of the flora before the sea flood of 1938.

Pyrola rotundifolia has almost disappeared.
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The following note by Mr. B. B. Riviere is reprinted from
" British Birds ” by the kind permission of the Editor.

ABNORMALLY COLOURED PAIR OF YELLOW
WAGTAILS IN NORFOLK

During the summer of 1941 an abnormally coloured pair
of Motacilla flava (? sub-species) were discovered by Mr. Jim
Vincent at Hickling, Norfolk, breeding on a marsh frequented
by Yellow Wagtails

(M . f. Jlavissima), and in case birds of a
similar type occur in the future, either in Norfolk or elsewhere,
1 think some account of them should be given. The nest was
in the usual situation in a tussock of grass on an open marsh.
The clutch of five eggs was completed on June 7th and the
live young birds left the nest on June 28th. After the young
were hatched a hide was erected by the nest from which Mr.
Eric Hosking took a series of photographs of the birds feeding
their young, while Mr. J. C. Harrison made some water-colour
sketches of the male and female. The following descriptions

are from notes which I made in the hide with the birds no more
than three feet away.

Male :—Crown, ear-coverts, nape and mantle pale bluish

or “pearl” grey. Eye-stripe, chin, throat and breast white
with just the faintest tinge of lemon-yellow, most marked on
the chin and throat, the upper-breast being almost pure white.

Belly a deeper yellow. Wing-coverts and secondaries brown
with very pale buff edges. Primaries brown. Tail blackish-

brown, outer tail-feathers white.

Female :—Like male but with a narrower eye-stripe and
a complete absence of yellow on the under-parts.

1 he striking feature in both birds was the complete absence
of brown or green on the mantle, which was the same shade of

grey as the head, and the absence of yellow, complete i.i the

female and comparative in the male, on the under-parts.

I his abnormality of plumage, corresponding with no known
race of M. flava, and affecting both birds of a mated pair,

seems difficult to account for except as a form of mutation.

The young ones, which I saw when fully feathered, appeared to
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me to have the normal plumage of juvenile Yellow or Blue-

headed Wagtails.

It may be recalled that the male of a pair of Wagtails pre-

sented to the Norwich Museum by Mr. Jim Vincent, taken

with their nest and eggs by the late R. Vincent at Hickling on

June 11th, 1894, is of the type of Sykes’s Wagtail (M. flava

beema). Also, in 1940, Mr. Jim Vincent recorded an ab-

normally coloured pair, which nested and reared a brood at

Hickling, as follows :

—
" The female’s plumage was different

from any I had seen before. It was pale grey over head and

neck and also on throat and chest and was slightly yellow at

the vent The male bird had a pale grey crown

with eye-stripe above and below akin to the bird I gave to the

Norwich Museum.” In addition to this pair a normally

coloured pair of Blue-headed Wagtails were nesting on the

same marsh of which Mr. Vincent wrote :
“ The male of this

pair was darker on the crown and back than the grey-headed

male, and the female had a whiter eye-stripe than any of the

female Yellow Wagtails.” (Wild Bird Protection in Norfolk

in 1940. pp. 17 and 18).

I might add that the eggs of this 1941 pair were of a dirty

white ground-colour mottled with pale grey, instead of the

yellowish-brown typical of most Yellow Wagtail’s eggs.

I have to thank my friend Jim Vincent, the discoverer of

these birds, for permission to publish this note.

B. B. Riviere.

MISCELLANEOUS NOTES

White-tailed Eagle

An immature bird of this species was seen near the lake at

Narford Hall, King’s Lynn, on December 23rd, 1940, and

thereafter at frequent intervals until March 19th of this year.

It was at first assumed that this was the same bird which was

seen at Hickling on November 22nd, during December, and

again in February. That this was not so is clear from the

notes supplied by Mrs. MacAlister who was staying at Narford

during the eagle’s visit there, and who kept a diary of its

movements. She notes having seen it on February 22nd,

again on the 24th, sitting on the top of a hr tree, and on the
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25th when it frightened some courting goosanders on the lake

near the house. It was on that day February 25th, that Jim

Vincent reports having had such a good view of the Hickling

bird which had previously been seen in the vicinity of the

Broad for several days.

Holkham Heronry

During a visit on March 27th, the Watcher of Scolt Head

Island and the writer counted ten nests, the same number as

last year. It was disappointing to hnd that the ground

beneath was littered with shells of eggs which had obviously

been sucked, and it was evident that the birds from a neigh-

bouring rookery were the thieves. It may be for this reason

that the number of nests in this heronry does not increase.

Late Brood of Little Grebe

Mr. Walter Buxton hearing excited noises from the dab-

chicks on his pond at Bolwick on October 9th, found a newly-

hatched chick together with one of the previous brood. The

pair had produced brood after brood throughout the summer.

Breckland

Goosander.—These were seen on several occasions both on

Stanford and on Thompson Waters, the last noted being on

March 13th.

Whooper swan.—Twelve at Thompson Water on February

13th and six on March 25th.

Black tern.—A single bird was hawking over Ringmere on

May 4th and another over Langmere on July 29th.

Wheatear.—A pair seen on March 13th indicates that the

male had arrived several days earlier.

Norfolk plover.—First seen on Flag Heath, Tottington, on

March 25th.

Common redstart.—Found nesting in a wood in the south-

west of the County.

Hawfinch.—One pair found in the same wood.
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Breydon Water

Spoonbill.—Mr. Robin Harrison reports two of this species

on June 4th, and on the 6th saw five feeding together near the
“ lumps ” at the Yarmouth end of the estuary.

Oyster Catchers nesting inland.—A pair of oyster catchers

again nested inland on almost the same position on the marsh

as last year, but they were not successful in rearing a brood.

The male bird of the pair in 1940 sustained a broken wing

and was caught and kept in captivity by Mr. Warren of Lowes-

toft, until it had healed. This year, while watching the pair

on the marsh again, Mr. Warren noticed that one of them had

a marked discolouration at the carpal joint of the left wing,

leading him to believe that the same birds had returned to nest

in the same place.

Waxwing.
|

Mr. Sidney Everitt of Kelling saw six of these birds on
November 3rd and twelve on November 12th in almost the

same spot. They were feeding on rose hips at the side of

the main road crossing Kelling Hill.

A late House-martin

A single house-martin was seen flying round the cottages

at the entrance to Holkham Park on December 6th.

Signed (on behalf of the Norfolk W.B.P. Committee).

Constance E. Gay, Secretary.
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VII

Note by the Editor

The similarity of the initials .of the authors oj Parts 1 U and V of the

Natural History of Wheatfen Broad might lead to the assumption that the

tivo articles are bv the same author. Mr. A. E. Ellis, E.L.S., author oj

Part TV, is the author of the standard work on British snails.

Mr. E. A. Ellis, author of Part V, is on the staff of Norwich

Castle Museum, and Assistant Secretary and Honorary Librarian to

this Society.

THE NATURAL HISTORY OF WHEATFEN BROAD,

SURLINGHAM

Part IV

The Woodlice and Harvestmen

By Arthur E. Ellis

The present paper forms one of a series dealing with the

natural history of Wheatfen Broad, three of which (E. A. Ellis

1931, 1939, 1941) have been published in these Transactions,

while an account of the Mollusca appeared in the Journal of

Conchology (A. E. Ellis 1941). The topography and plant

ecology of Wheatfen have been described and mapped by

E. A. Ellis (1934). The plant communities represent stages of

a hydrosere passing through reed-swamp to swamp-carr,

dominated bv grey sallow, or to fen (characterized by the rush,

Juncus subnodulosus) and fen-carr, culminating in oak-ash

woodland. The banks of the dykes, marsh-walls, lokes and

garden constitute anthropogenic habitats. I he fen community,

although a natural one, is artificially maintained by mowing,

which prevents it from being succeeded by carr.

The Woodlice (Oniscoida)

Woodlice, slaters or terrestrial Isopods belong to a much

neglected tribe of Crustacea with which few naturalists have

concerned themselves. The popular name “ woodlouse ” is a

misnomer, for these animals are neither lice nor necessarily

associated with wood. The lack of any recent book on the

British woodlice necessitates a considerable amount of delving

into scattered literature before all the species can be named.
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A list of the British species, with descriptions of the varieties,

was compiled by Collinge (1918) ;
a further species was added

by Jackson (1923). Descriptions and figures of most of our

native woodlice are to be found in Sars (1898), Webb and

Sillem (1905-6) and Meinertz (1932, 1934) ;
Beresford and

Foster (1911) give a key to the British species.

The various species of woodlice are not all equally well-

adapted to life on land, and all except a few desert forms

require a fairly moist environment. Some kinds, indeed,

approximate closely to Charles Kingsley’s definition of an

amphibian, as an animal which “ can’t live on the land, and

dies in the water.” This dependence of woodlice on humidity

has been investigated by Miller (1938) and Heeley (1941), in

whose papers references to other literature on the subject will

be found. As pointed out by Cooper (1925), woodlice play

an important part in the reduction of organic matter and

formation of soil, their action in this respect being comparable

with that of earthworms.

Notes on Individual Species

Ligidium hypnorum (Cuvier) : common at Wheatfen in damp
places, but not gregarious. Its favourite habitats are in tussocks of

sedge in reed-swamp, fen and swamp-carr, at the roots of long grass

and herbage, and amongst moss and humus. In Ligidium the abdominal

appendages or pleopods, which serve as the breathing organs of Isopods,

are not modified for air-breathing, so respiration is entirely branchial.

This wood-louse is the least tolerant of low humidity and the most
imperfectly adapted to life on land. It is more nearly allied to the

maritime Ligia oceanica (L.) than to the rest of our species, and repre-

sents an early stage in the evolution of the terrestrial Isopods.

L. hypnorum has the reputation of being a rare species in this

country : it has been recorded from Copthorne Common in Surrey,

Warley in Essex, Bowdon in Cheshire, Henley-in-Arden in Warwick-
shire, and Warleigh Woods near Bath, and I have found it near

Mickleham, Gomshall, Wonersh and Send in Surrey. Thus it has a

wide distribution, and I am convinced that this species is by no means
so rare as the few records indicate. In the field its deceptive resemb-

lance to the common Philoscia muscorum may cause it to be overlooked,

particularly as both species frequently live together and are equally

agile. If searched for in suitable habitats, such as marshes, river banks
and damp woods, L. hypnorum would probably be found to be not
uncommon.

Trichoniscus “ pusillus ”
: In the family Trichoniscidae, the

inner branch or endopodite of the pleopods is branchial in function,

the outer ramus or exopodite serving as a protective operculum. There
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is no special modification for air-breathing. Though able to survive

lower humidities than Ligidium, these little woodlice are nevertheless

more intolerant of a dry atmosphere than any of our other species.

The correct name for the species commonly called Trichoniscus

pusillus is uncertain, as Brandt’s original description is not sufficiently

detailed to be determinate. Our species may be T.
(
Spiloniscus

)

provisorius Racovitza (1908), which Vandel records from Lancashire.

According to Blake (1931, p.344), T. pusillus Sars is the same as T.

Calebs Verhoeff, which Vandel (1933, p.39), *considers to be a partheno-

genetic race of T. elizabethce Herold (1923) ;
this may also prove to be a

British species. Meinertz (1932) doubtfully identifies T
.

pusillus with

Spiloniscus rhenanus Graeve. Until the experts have clarified the

nomenclature, we can but retain Brandt’s name pusillus. Whatever

may be its correct designation, this active little woodlouse is very

abundant at Wheatfen, except in dry places.

Trichoniscoides albidus (Budde-Lund) : fairly frequent in the

garden, and also found sparingly in Wheatfen Carr, Osier Carr and on

Old Mill Marsh wall, associated with Trichoniscus pusillus. This is not

the T. albidus of Sars (1898), which is synonymous with T. sarsi Patience

(1908). T. albidus (B.-L.) is inappropriately named, and was pre-

sumably described from specimens bleached in alcohol. As Bagnall

(19121 states, “ The impression it gives me in the field is that of a

sluggish Trichoniscus pusillus, having its dorsal surface of a similar

claret or reddish-brown colour, but dull instead of glossy, and the

underside noticeably whitish.” Old individuals become a deep

purplish-brown or maroon, and the yellow mottling characteristic of

younger specimens (as seen under magnification) is mostly obscured

by suffusion of darker pigment.

Haplophthalmus Schobl : H. mengii (Zaddach) occurs under

logs and fallen branches in Wheatfen Carr, but is not numerous. H.

danicus Budde-Lund is much more frequent, but does not inhabit very

wet places. It is a gregarious species, usually found in groups on the

underside of logs. A greenish variety is uncommon. Both these

species are leisurely in their movements, in contrast to the elusive

Trichoniscus pusillus.

Oniscus asellus L. The common slater is frequent in woodland

and fen-carr, chiefly beneath loose bark and logs, but avoids very

damp places, although it often lives in situations too moist to suit

Porcellio scaber. In Oniscus, and in Philoscia, air-chambers at the

edges of the expodites of the pleopods indicate a rudimentary adapta-

tion to aerial respiration, but the principal breathing organs are still the

branchial endopodites. Both Oniscus and Philoscia can survive lower

humidities than Trichoniscidae, Oniscus being the more tolerant of the

two.

Philoscia muscorum (Scopoli) : an abundant and ubiquitous

woodlouse, amongst moss and humus, under logs and stones, and at

•See also Vandel 1931.
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the roots of grass, sedges and other plants. In late summer it is to be

found in numbers on brambles, bracken, nettles and other herbage,

showing a curious reversal of its normal love of seclusion. Though

frequently associated with Ligidium hypnorum, this species avoids

excessive moisture
;

in very wet fen it finds harbourage in the tussocks

of sedge, especially Carex paniculata, which form' little raised islands

above the water level. In its adaptation to life on dry land, Ph.

muscorum occupies a position intermediate between Trichomscus

pusillus and Oniscus asellus. The colouring of the dorsal surface is

very variable, yellow and red varieties being not uncommon.

Porcellio Latreille : In this genus (as now restricted) theexopod-

ites of the two anterior pairs of pleopods have extensively branched

air-tubes or pseudo-tracheae, opening by a single large spiracle near

the articulation of the exopodite.* The uropodial glands, the function

of which is said to be to moisten the pleopods, are well developed in

Porcellio and in Armadillidium (Modlinger 1931). As a consequence

of these adaptations, the species of Porcellio are able to live in com-

paratively dry habitats. Becker (1936) has shown that P. scaber re-

quires both the exopodites of the first two pairs of pleopods, and the

endopodites of the 3rd, 4th and 5th pairs (the first two pairs of pleopods

are without endopodites) for respiration ;
when the animal is deprived

of the use of either method, death ensues within about four hours.

P. scaber Latreille is common under fallen timber and beneath loose

bark, its favourite habitat, but is confined to the drier parts of Wheat-

fen. This species, like Oniscus asellus and Armadillidium cinereum, is

of a sociable disposition, the individuals often being found crowrded

together in groups. Allee (1926) has demonstrated that this gregarious

tendency in land Isopods is exhibited under conditions of suboptimal

humidity, and the bunching habit may have a survival value in con-

serving moisture.

Porcellio spinicornis Say ( = P. pictus Brandt) and P. dilatatus

Brandt occur in small numbers in the garden in the vicinity of Captain

Cockle’s house. P. spinicornis, a handsome animal by woodlouse

standards, has a fondness for climbing up walls, and I have found a

specimen caught in a spider’s web below the gutter of an outhouse.

Armadillidium cinereum (Zenker): [=A. vulgare (Latreille)] The

exopodites of the first and second pairs of pleopods are provided with

well developed air-tubes, opening by several pores situated along a

furrow. The species of Armadillidium are able to withstand a lower

degree of atmospheric humidity than any of the foregoing species. At

Wheatfen A . cinereum occurs only in the drier parts of the wood, in the

garden, and at the western end of Smee Loke, and is by no means

plentiful. This is the familiar pill-louse, so called on account of its habit

of curling up into a ball when alarmed. At first glance the pill-

*In Trachelipus Budde-Lund
(
— Tracheoniscus Verhoeff) the expodites of all five pairs

of pleopods have air-tubes, which are slightly branched and open b y a row of small

pores along a part of the external margin of the exopodite. Neither of the two British

species of this genus has been found at Wheatfen.
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millepede, Glomeris marginata L., which is frequent in Surlingham

Wood and Wheatfen Carr, might be mistaken for A. cinereum, but the

resemblance is quite superficial.

The following list of species of woodlice from an upland locality

in Norfolk, namely gardens and waste ground at Thorpe St. Andrew,

is given for comparison with the marshland fauna of Wheatfen :

Trichoniscus pitsillns, T. pygmceus Sars, Androniscus den tiger Verhoeff,

Haplophthalmus danicus, Oniscus asellus, Philoscia mnscorum, Cylisticus

convexus (De Geer), Porcellio scaber, P.
(
Mesoporcellio

)
Icevis Latreille,

Porcellionides pruinosus (Brandt), Armadillidinm cinereum. That

cultivation is on the whole favourable to woodlice is well illustrated by

contrasting the two following lists of species from localities in Surrey :

1. Market garden at Ewell: Trichoniscus pygmceus, T. pusillus,

Androniscus dentiger, Haplophthalmus danicus, Oniscus asellus, Philoscia

mnscorum, Platyarthrus hoffmannseggii Brandt (in ants’ nests), Cylisticus

convexus, Porcellio scaber, P. dilatatus, P. Icevis, Trachelipus rathkei

(Brandt), Porcellionides pruinosus, Armadillidinm speyeri Jackson,*

A. cinereum. 2. W'oodland on chalk near Dorking: I.igidium

hvpnorum, Trichoniscus pusillus, T. pygmaeus, Haplophthalmus danicus,

Oniscus asellus, Philoscia muscorum, Platyarthrus hoffmannseggii,

Porcellio scaber, Armadillidinm cinereum.

The Harvestmen (Opiliones or Phalangidea)

Pickard-Cambridge’s monograph (1890) is still the standard

guide to the identification of the British species of this order

of Arachnids ;
Falconer (1910, pp. 441-444) gives a key to the

species, and brief descriptions will be found in Savory (1935).

Thirteen of the nineteen British species have been found at

Wheatfen. Unlike woodlice, harvestmen are completely

adapted to life on land, and only one species, Oligolophus

tridens, is particularly (though by no means exclusively)

associated with marshes. Phalangids are carnivorous, and

capture their prey (small insects, etc.) by means of chelicene

or falces armed with crab-like pincers, but they lack the

poison-fangs and spinnerets of spiders. The legs of some

species are ridiculously long and slender in relation to the size

of the body, and enable the animals to scamper about amongst

the herbage with baffling agility. The legs readily become

detached, but amputation of a few limbs does not seriously

hamper the locomotive powers of harvestmen. Most species

reach maturity in late summer or early autumn, but a few

are to be found fully grown in spring or early summer. Har-

vestmen are distinguishable at a glance from spiders by the

Named by Mr, Ernest Taylor
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absence of a narrow waist between the cephalothorax and

abdomen, and on closer inspection by the single pair of eyes,

which are comparatively large, elevated on a characteristic

eye-eminence or ocularium.

Notes on Individual Species.

Nemastoma C. L. Koch : both the British species are frequent at

Wheatfen, N. lugubre (Muller), a little black phalangid with a pair of

conspicuous white spots on the back, being somewhat the commoner.

N. chrysomelas (Hermann), remarkable for the length of its pedipalps

and the metallic golden spots on the abdomen, lurks under logs and

loose bark, and at the roots of grass and sedge ; the young are to be

found in spring, the adults in late summer and autumn. Fully grown
individuals of N. lugubre occur at all seasons. Although slow and
deliberate in its movements, this little harvestman is able to capture

such active insects as springtails, which it must approach by stealth.

Leiobunum C. L. Koch : L. rotundum (Latreille) and L.blackwallii

Meade are both common at Wheatfen, the former more especially

amongst trees, the latter being more frequent on the marshes and in

swamp-carr. In true fen, L. rotundum has only been seen on tall

plants such as marsh thistle, and on a lone pine-tree on Home Marsh.

Both species often rest by day fully exposed on trees, shrubs, walls

and posts. The small round or oval body and exceedingly long and
tenuous legs serve at once to distinguish a Leiobunum. Though most
phalangids are nocturnal, these two species are frequently to be seen

on the move in daylight, quartering the ground and foliage as though

in quest of prey. L. blackwallii attains its full growth rather later in

the season than L. rotundum, and immature specimens are still to be

found early in September.

Phalangium opilio L. is uncommon at Wheatfen, and occurs

chiefly in the garden and on the banks or marsh-walls. The males

are easily recognised by the prominent horn projecting forwards from

the second joint of the chelicerai.

Opilio parietinus (De Geer) : rare at Wheatfen, and found

only in the garden, where it usually rests on walls. The Wheatfen
specimens agree with the description of O. saxatilis C.L.Koch, which

is now considered not to be specifically different from O. parietinus,

though I am inclined to follow Pickard-C-ambridge in regarding them
as distinct.

Megabunus diadema (Fabricius) (=M. insignis Meade) : This

species was identified by Dr. A. Randell Jackson amongst a number
of phalangids sent to him from Wheatfen, but the exact habitat was
not noted and I have not seen it at Wheatfen. In Surrey I have

found this striking-looking harvestman in woodland, its probable

habitat at Wheatfen. It is one of those species which mature early,

and in autumn only young individuals are to be expected. These,
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however, are as distinct as the adults, so M. dicidema must be rare in

this locality to have escaped my notice.

Platybunus triangularis (Herbst) (—Phalangium cornigerum

Herm.) : Common in woodland in spring and early summer, and
found also in fen, in the garden and on marsh-walls. Well grown
specimens have been seen as early as February, and mature individuals

in June and July ;
by September only very minute youngsters are

to be found, which present a comical appearance as seen under a

microscope, owing to the relatively enormous size of the eyes. This

species occurs under logs and amongst dead leaves and sticks, but in

summer may be swept from herbage.

Oligolophus ( . Koch : O. agrestis (Meade) and O. tridens (C. L.

Koch) are the most abundant harvestmen at Wheatfen, the latter

predominating in, but not restricted to, damp habitats. In the

wettest parts of fen O. tridens is sometimes the only species of phalangid

present. The absence of this common marsh-dwelling harvestman
from the Wicken Fen list (Bristowe 1925, p. 115) is surprising. Odiellus

spinosus (Bose), on the other hand, which has not been seen at Wheat-
fen, but is abundant in upland gardens at Thorpe, is included in the

list of harvestmen found at Wicken E'en without comment. Both
these species of Oligolophus are habitually ground-dwellers, seldom

ascending trees, though O. agrestis may be obtained by sweeping

shrubs, bracken, nettles, brambles, etc. with a net in late summer
and autumn.

With regard to O. agrestis, it should be pointed out that the

rounded notch at the fore end of the genital plate, which is a diagnostic

character of the species, is not developed in immature examples

;

these may, however, be recognised by other features. In

O. tridens, some of the males have the dark abdominal band so well

defined as to suggest Lacinius ephippiatus, but the two species are

easily separated on closer examination, or even in the field.

Odiellus palpinalis (Herbst) : fairly frequent in woodland and

fen-carr, and on marsh-walls, under logs and at the roots of plants.

This is a slow-moving, lethargic animal, lying concealed amongst dead

leaves and other plant debris, and loath to bestir itself even when
molested. Seen under a microscope it has a decidedly grotesque

appearance, the trident of long spines in front suggesting a miniature

Triceratops of the mesozoic era.

Mitopus morio (Fabricius) very common, especially amongst shrubs,

brambles, nettles and tall-growing plants, frequently resting fully

exposed on foliage. Sexual dimorphism is particular^ marked in

this phalangid, and the males and females might well be mistaken for

separate species.

Lacinius ephippiatus (C. L. Koch ): not common at Wheatfen,

and found chiefly on fen, but occurs also in closed reed-swamp and

carr. This species is mature in June and July, and by August very
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few individuals remain, though it lias been taken as late as

September 8th.

The accompanying table indicates the principal habitats of the

woodlice and harvestmen at Wheatfen. For comparison with a

somewhat similar area, the species recorded from Wicken Fen, Cam-
bridgeshire, by Cooper (1925) and Bristowe (1925) are marked with

an asterisk. In addition, the woodlice Androniscus dentiger {—Trichon-

iscus roseus Sars) and Porcellionides pruinosus, and the phalangid

Odiellus spinosus, are recorded from Wicken.

In conclusion, it is a pleasure to take this opportunity of expressing

ray cordial appreciation of the enthusiastic collaboration of Captain

M. J . D. Cockle, the owner of Wheatfen, and of Mr. E. A. Ellis.

Additional Notes

I. The aquatic Malacostraca : The Amphipod Gammarus
pitlex L., and the Isopods Asellus aquaticus I and A. meridiamts

Racovitza (1919) live in the waters of Wheatfen, but no special study

has been made of their ecology. The differences between the two
species of Asellus have been summarised by Cooper (1925, pp. 148-9,

pi. 4). Asellus is often found out of water amongst sodden, decaying

leaves in swamps and on wet mud. Experiments of Verrier (1932)

show that it is capable of living out of water in a saturated atmosphere.

II. The False-scorpions (Chelonethi or Chernetidea) : not more
than half a dozen specimens of these secretive little Arachnids have
been found at Wheatfen, although a sharp look-out has been kept for

them in the course of collecting Mollusca
>
woodlice, harvestmen, etc.

These few specimens represent three species : Chemes cimicoides

(Fabricius), in dense ivy on a tree trunk (M.J.D.C.) ;
Chthonius

ischnochelus (Hermann)
[
= C. rayi L. Kochi

>
collected by Mrs. E. A.

Ellis on Drive Loke (det. E.A.E.)
;

and Chthonius tetrachelatus

(Preyssler), which I found under an old tea-chest on Home Marsh wall.

The British Pseudoscorpiones are described and figured by IT. Wallis

Kew*, who has also published “ An historical account of the Pseudo-

scorpion-fauna of the British Islands.”!

I am indebted to Dr. A. Randell Jackson for kindly checking the

identification of specimens of Chelonethi sent to him from Wheatfen.
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VIII

THE NATURAL HISTORY OF WHEATFEN BROAD,

SURLINGHAM

PART V

Bugs (Hemiptera-Heteroptera), first supplement to Vol. XV,

pp. 117-127, 1939.

By E. A. Ellis

During the two years which have passed since the previous

notes on Wheatfen bugs appeared, twenty-five additional

species have been found living in this area, and more is now
known about some of those already recorded. Captain

M. J. D. Cockle has continued to sample the fen insect popula-

tion at all times of year and the results of his efforts provide

the basis for this account. The Rev. C. C. W. Trended has

concentrated on the pond-skaters (Gerris spp.), and I have

more especially investigated the species of Stenodema,

one of which, 5. trispinosmn Rent, appears to be better

established at Wheatfen Broad than in any other British

habitat.

All records of Wheatfen bugs, past and present, should be

read in conjunction with E. A. Butler’s Biology of the British

Hemiptera-Heteroptera. It has been my aim wherever possible

to fill gaps in the information supplied by that monumental

work of reference, most often regarding hibernation and host

plants.

Full use has been made of the collections and notebooks of

Norfolk's two great students of the Hemiptera, James Edwards

and H. J. Thouless, in Norwich Castle Museum, in identifying

material.

(a) Additional species of Heteroptera found at Wheatfen

Broad.
Thyreocoris scarabeeoides L. was found on the sandy north bank of

the Drive, 27-4-1940. This is a ground insect, uncommon in Norfolk :

Dutler says it shows a liking for violet plants The examples at

Wheatfen were adults recently emerged from hibernation.

Eurygaster testudinaria Geoffr. One adult was taken in very wet

fen bordering the Decoy on Middle Marsh, 17-8-41 . Exactly a month

earlier I had come upon a series of larvae and imagines in swampy
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fen where Pyrola rolundifoRa abounded at Upton Broad in the Bure

Valley. These comprise the only records of this large mitre-bug s

occurrence in Norfolk. E. maura (L.), with which the present species

used to be confused, has been said to occur at Wicken Fen in Cambs.,

but probably the record should be changed for testudinaria, of which

there is a specimen from Chippenham Fen, Cambs. (September, 1906) in

the Thouless Collection. Mr. E. C. Bedwell informs me that he took

E. testudinaria at Wicken Fen in 1902 ;
also that he determined the

insects found by Mr. Claude Morley at Thelnetham Fen, Suffolk, in

1940, as E. maura not testudinaria as recorded in Trans. Suff. A1 at,

Soc. IV, 188-9. Descriptions of the two species are given by China in

E.M.M., LXIII, 251, 1927.

Rhyparochrornus praetextatus H.S., normally an inhabitant of

dry grassy places such as sandhills and rare in Norfolk, was found on

on oak trunk in Surlingham Wood, 3-10-41.

Peritrechus silvestris F. Normally an inhabitant of dry grassy

places, this has been taken amongst bracken in the more open part of

Surlingham Wood in March, following hibernation.

Scolopostethus affinis Schill. Found among nettles, etc., chiefly

on Home Marsh
;

also hibernating under decayed wood in November.

Neides tipularius L. A single imago of this extremely long-

legged insect was swept from furze in Drive Loke, 23—3-40, doubtless

an over-wintered specimen
;

Mr. A. E. Ellis came upon a second

(female) on Old Mill Marsh wall in September, 1941. Its occurrence

at Wheatfen is surprising
;

it is distinctly rare in Norfolk and

usually occurs on sandhills or similar dry grassy places.

Bervtus minor H.S. One female only, on grass at the bottom of

the kitchen garden, 2-6 40. It normally frequents dry places, amongst

grass roots.

Piesma maculata Lap. Odd specimens of the dark, spotted form

have been swept from grass along the west " wall ” of Old Mill Marsh

in February and May, and from Calluna and birch near the northern

edge of the Wood in August. A large colony of a paler form, in various

stages of development, was found smothering a plant of red goosefoot

in the garden, 4-8-41.

Acalypta carinata Panz. One nymph and one imago in moss on Old

Mill Marsh, 7-5-40.

Derephysa foliacea Fall. One in the garden, 16-8-39.

Ploiariola vagabunda L. A delicate, very long-legged bug, much

resembling a resting mosquito in form, and said to prey upon gnats

and other insects on tree trunks. Found in Surlingham Wood, August,

1941.

Nabis aptcrus F.
(
brevipennis Hahn.). Rather common on various

trees, including ash, hazel, alder, sallow, oak and hawthorn, in the

Wood, Carr, Tuck’s- Plantation and to a less extent in Pool Carr.

The adult insects emerge in August and September ;
the summer of

1941 was especially favourable to them. An example of the rare

macropterous form of the female was taken from Angelica on Home

Marsh, 25-9-41.
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Pceciloscytus palustris Reut. This species was formerly confused

with P. unifasciatus F., and it is possible that all Norfolk records of

the latter should be referred to palustris ;
certainly all the specimens

from this county in both Thouless’ and Edwards’ collections belong

here, though Thouless found true unifasciatus in the breck district at

Icklingham across the Suffolk border. P. palustris, as its name implies,

inhabits wet fenny places. At Wheatfen Broad it is invariably asso-

ciated with marsh bedstraw and is locally common by the Uecoy, Two-

acre Marsh, Alder Carr Marsh and Home Marsh during July; most

imagines die off by mid-August, the males disappearing first. Thouless

found it on marshes at Surlingham, July 3rd, 1884, also at Postwick,

Horning and Hoveton in similar habitats ;
Edwards swept specimens

from a marsh at Ranworth, August 1st, 1889, and even at that date,

as his notebook shows, suggested that it was a distinct “ variety ” of

unifasciatus.

Teratocoris saundersi L). & S. This marsh insect occurs locally

amongst rushes and Glyceria maxima at the north end of Alder Carr

Marsh, also in Glyceria and reeds in the wet eastern portion of Home
Marsh (July-August, 1941).

Cyllocoris histrionicus L. One specimen was taken in the Wood
in July, 1938 ;

a short-lived early summer species found almost always

on oaks. C. flavoquadrimaculatus, of more or less identical habits,

is the commoner oak insect at Wheatfen.

Mecomma ambulans Fall. Usually living in rush meadows and

among ferns in damp places, this has been swept from woodland under-

growth (probably from ferns which abound there) in July.

Cyrtorrhinus flaveolus Reut. Found on Home Marsh and along

the reed-swamp path to the Decoy on Middle Marsh, August, 1941.

It frequents rush clumps in both fresh and salt marshes and according

to Butler is not found in Britain outside the counties of Norfolk,

Suffolk, Kent and Dorset.

Halticus apterus L. On Old Mill Marsh, Home Marsh and by the

Decoy in August, probably associated with tufted vetch which grows

in all these places. It is not generally considered a marsh insect.

Norfolk represents its northern limit of distribution in Britain.

Phylus coryli L. Frequents hazel ;
only one specimen found

here, 14-7-38.

Psallus roseus Fabr. On sallows, Two-acre Marsh, July and

August.

Psallus salicellus Mey. Swept in the Wood, probably from hazel,

in August.

Gerris thoracicus Schum. Not uncommon on the more sheltered

waterways, including the Decoy, the Back Waters, Penguin Dyke,

Home Dyke, Crater Pool and Osier Carr East Dyke, chiefly in May and

a few in July.

Gerris odontogaster Zett. This pond-skater is present in small

numbers throughout the area, having been noticed both in the sheltered

Osier Carr dykes. Decoy and Back Waters, and on the more exposed
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surfaces of the Fen Channel and Deep Waters Broad, during May.

No G. argentatus Schum. have been seen here during 1940-41.

Microvelia reticulata Burm. This minute water-surface species

has been identified from many parts of Wheatfen since our previous

list was published
;

true M. pygmcea Duf. remains undiscovered in

Norfolk and should be deleted from both the county and Wheatfen

catalogues. M. reticulata occurs in Osier Carr East Dyke, Sluice Dyke,

Penguin Dyke, Home Dyke, The Back Waters, Avenue Pool, the Decoy

and Old Mill Marsh West Dyke. Many were found pairing on May 9th,

1940 ; no macropterous specimens have been noticed, and the insects

seem to disappear by September. One example was found possessing

red eyes.

Microvelia umbricola Wrob. Several specimens of this rare insect,

unknown in Britain outside the Norfolk Broads, were taken from a

dyke running through Glyceria swamp and connected with the River

Yare, at the junction of Partable Marsh with Smee Loke, 9-5-40.

Acanthia saltatoria L. Five were found on a muddy path across

the reed swamp between the Old Ford and the Decoy, 5-5-40
; a

typical habitat for the species.

(
b

)
Further notes on species of Heteroptera previously

recorded.

Picromerus bidens L. found also on Home Marsh and Middle Marsh.

Cymus glandicolor Hahn, on the sedges Carex hudsonii, C. paniculata

and C. disticha, some imagines persisting into June and the new genera-

tion becoming adult from mid-August, to hibernate and reappear in

March. Ischnorhynchus resedce Panz. hibernating quarters include

dead bracken in the Wood, spruce hr and the base of planted Osmunda

regalis. Chilacis typhce Perr. occurs in great numbers in heads of great

reed mace
(
Typha latifolia ), especially bordering the Fen Channel

opposite Dove Passage and in Mystery Pool, and to some extent also

the smaller reed mace (7'. angustifolia)

.

The imagines and larvae seem

to co-exist at all seasons and have been found present together in

January, March, July, August, September and October. Their local

abundance can be gauged by the fact that a single disintegrating head

of great reed mace gathered on July 1st, 1941, contained eight imagines

and about one thousand immature specimens. Probably the main

exodus of mature insects takes place in August-September, when fresh

" maces ” are ready for attack. Pamera fracticollis Schill. is almost

always found on sedges, including Carex paniculata and C. hudsonii,

most plentifully in late May and early June ;
add to imaginal months

March, April and July and to localities, Old Mill, Home and Poor’s

marshes and the Decoy. Stygnocoris pedestris Fall, is certainly un-

common here ; four dark specimens were swept from Calluna near

the north edge of the Wood, 17-8-41. Drymus silvaticus F. after

hibernation persists into early July. Nabis limbatus Dhlb. has shown

a possible attempt at hibernation
;

one female was found sheltering
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under a dead log on the west “ wall ” of Home Marsh on November 1st,

1940. N. lineatus Dhlb. was found newly matured (both sexes) on
Home Marsh, August 3rd, 1941, and at the Decoy on the following

day. N. flavomarginatus Schltz. is rare here; a second example
(female) was noticed on Home Marsh, 19—8—41 and another with a
sawlly (Athalia scatellarice

)

as prey in the same place on 6-9-41.

N. ferns L. can become adult as early as the first week of July ; one
was found by the Decoy on 7-7-41, following several weeks of very
hot weather. Pithianus mcerkeli H.S. has been found in small numbers
on Home Marsh in July. Pantilius tunicatus F. : three were swept
from alder catkins at the mouth of Penguin Dyke, 18-8-40. Adelpho-
cons ticinensis Mey. has been noticed in other parts of the fen, including

Old Mill Marsh, the Decoy and locally common on Poor’s Marsh,
especially frequenting purple loosestrife. Pycnopterna striata Fieb.

has been found singly in carr on Middle Marsh, 16-6-41 and on an
ash trunk in the Wood, 8-7-41. Lygus lucarurn Mey. is common in

July and August on such marsh plants as hemp agrimony, purple

loosestrife and meadowsweet, especially on Home Marsh and Poor’s

Marsh ; it occurs also on Two-acres and Middle Marsh. Lygus
carnpestris L. shows a partiality for angelica, on which it has been
found both in May and at flowering time in August. For Paciloscytus

unifasciatus F. in our previous list, read P. palustns Reut. and see

account of the latter under “ Additions ” earlier in this paper. Poly-

merus nigrita Fall, reappeared on Home Marsh nettles, 9-8-41.

Dercsocoris ruber L. scarce at Wheatfen, occurred on groundsel in

the garden and nettles on Home Marsh in August. Capsus ater L. was
common on the marshes (Old Mill, Home, Alder Carr and Two-acres)

in June and July, 1941, disappearing early in August. Stcnodema

calcaratum Fall, has been the subject of special observation, together

with other members of the same genus. Adults have been found

present on the marshes in every month of the year. They exhibit two
colour-phases

; brown imagines produced from August to October

hibernate (both sexes) and reappear in late April or May. The females

turn green during May and June, but though the males persist almost

to the end of June they remain brown
; some females of this generation

are still alive in mid-July. Adults from J unfe-July larvae appear

from mid-July onward and are mostly brown, but a proportion are

green in both sexes
;

thus on Middle Marsh, August 4th, 1941, speci-

mens were found as follows— 2 brown males, one greenish-brown male,

2 wholly green males, 3 brown females and one green female. It is

not improbable that these green specimens produce a further generation

in the same season, as is undoubtedly the case with the next species.

Stenodema trispinosum Reut. hibernates in the brown phase, but

emerges almost a month earlier in spring than calcaratum. At the

beginning of April the insects become active on clumps of the sedge

Carex hudsonii about to flower
;

the females without exception turn

green very rapidly, while the males (numbering less than 20 per cent, of

the whole) remain brown and die off altogether by mid-May. The

green females later visit other sedges as they come into flower, including
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C. acutiformis, C. panibulata, C. goodenowii and C. divisa, and have

been found exceptionally on cotton-grass (Eriophorum angustifolium )

and field wood-rush (Luzula campestris), but usually quite near C.

hudsonii, their chief host-plant. Eggs are laid from May onward

and larvae appear in early June. Some of the females live until mid-July,

co-existing for a short time with adults of the next generation which

begin to appear in {he first week of July. The latter are brown on

emergence and some of them (both sexes) quickly turn green, pio-

ducing a fresh brood the same season and disappearing by the end of

August. The same observations have been made at Upton Broad in

1941. Since my note on S. trispinosum was sent to Ent. Month. Mag.

(LXXVII, 206, 1941), it has become clear that only a proportion of

the July-emerged specimens turn green, while others remain brown and

presumably hibernate without breeding the same summer. Out of

some hundreds of specimens examined, two examples of supernumerary

spines on the hind femora have been noticed ;
one female was found

to possess an extra spine on the left leg only and one male had a set

of four spines on both. Stenodema Icevigatum L. behaves much as

calcaratum ;
both sexes hibernate in the brown phase and females

turn green in late May and June ;
some males show a trace of greenish

coloration in June, and some females persist till late July. No green

specimens of the summer brood have yet been found and there is no

evidence that this species is double-brooded. Teratocoris antennatus

Boh. was found again amongst reeds in the Decoy during August, 1941.

Dicyphus epilobii Rent, is widespread on great hairy willowherb from

the end of July until autumn. Dicyphus stachydis Reut. was found

plentifully on nettles in the Wood during August, 1941. Blephari-

dopterus angulatus Fall, has turned out to be common on alder ;
it

also occurs on oak and hazel. Gerris lacustris I., is most common on

the waters in May, when mating takes place ;
nymphs are numerous

July to September and adults emerge chiefly in autumn, later hiber-

nating. It is noteworthy that in 1941, following prolonged cold

weather during the early months, no Gerridce were seen at \\ heatfen

at all in April and except in the sheltered waters of Crater Pool they

never became really abundant this year. The Rev. C. Trended has

noticed that the pond skaters, while enjoying sunlit, comparatively

still waters, will frequent tree-shaded clear dykes rather than those

overgrown with waterweeds. Velia currens F., which normally

delights in running water, here shows a partiality for shallow, gloomy

dykes half-filled with dead leaves from overhanging trees ;
thus it

occurs in the drains of Tuck’s Plantation and in a ditch at the east

end of the vegetable garden, where nymphs abound until late July.

The adult insects begin to appear in mid- July, and later leave the

water to hibernate among fallen leaves and branches
;

one was seen

on an oak trunk near a dyke, November 22nd, 1940. Saida morio Zett.

has been found once more ;
a female was taken from under wet Glycena

litter near a drain running from Home Dyke on to Home Marsh,

28—6—41. Chartoscirta cincta H.S. has been found hibernating in sedge

tussocks, bracken in the Wood and under rhododendron bushes.
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IX

OBITUARY

The Earl of Leicester

The Earl of Leicester, who died on November 1 9th, 1941,
aged 93, was the third Earl. The first, Coke of Norfolk, was
born in 1754 in the reign of George II, fifteen years before
Napoleon, the second in 1822, the third, who has just
died, in 1848, so that the three Earls have covered a period of
187 years, during which nine British Sovereigns have reigned.

In his death, the Earl of Leicester passes into history that
is reminiscent of feudal times. His personal charm and happy
outlook won him the friendship of all classes that came in

contact with him. As landlord and farmer, he maintained
the tradition established by Coke of Norfolk of constant good
relations with the tenants of Holkham, many of whom were
born on the estate, and of good farming on the four-course
shift, introduced by the first Earl. He farmed 2,000 acres
himself, and extended the woodlands by 120 acres, in addition to
replanting all those that had been felled.

The Holkham marshes remain the best example on the
Norfolk coast of what man can do by expert planning, drainage
and planting to defeat the inroads of the sea. The two follow-
ing quotations show what the land at Holkham was before
Coke of Norfolk took it in hand, what he made it and what it

has remained under his successors. When Coke of Norfolk’s
first wife was about to visit Holkham for the first time, the
Dowager Viscountess Townshend wrote to her :

—
“ There, my

dear, all you will see will be one blade of grass and two rabbits
fighting for that.” Writing in 1836, White, the Norfolk
historian says, “ Abundant crops of wheat and barley waved
over the entire tract between Lynn and Holkham.”

The Naturalists' Society last visited Holkham in June, 1933.
The lake is one of the safest and most favoured" resorts of
wildfowl in the county

; the park and marshes have been kept
for many years as the main inland sanctuary for wild geese in

Norfolk. The late Dr. Sydney Long, on about the last of his

many visits to Holkham, saw all the five British species of

grebe on the lake. The late Earl became a member of the
Naturalists Society in 1909, and was subsequently elected one
of its Vice-Presidents.
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