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T R A N S A C T 1 0 N S

OF THE

NORFOLK & NORWICH
NATURALISTS’ SOCIETY

The Committee beg to direct the attention of authors of

communications to the Society to the following Regulations

which have been drawn up in order to accelerate the publication

of the Transactions, and to utilise as widely and as fairly as

possible the funds which the Society devotes to the publication

of scientific researches :

—

1.

—Precedence will be given to papers dealing with local

Natural History.

2.

—MSS. of Papers.—As soon as any paper is ready for

publication, whether it has been read before the Society or not,

it must be sent to the Hon. Secretary for the consideration of

the Committee.

3.

—Illustrations.—Illustrations, if accepted, should be

drawn in a form immediately suitable for reproduction, and such

illustrations as can be reproduced by photographic processes

should, as far as possible, be preferred.

4.

—Proofs.—In general, a first proof and a revise of each

paper will be sent "to the Author. If further proofs are re-

quired, owing to corrections or alterations for which the

printer is not responsible, the expense of such proofs and

corrections shall be charged against the Author. All proofs

must be returned without delay addressed to the Hon. Secretary.

5 —Abstracts.—Authors are requested to hand to the Hon.

Secretary abstracts of their Papers at the same time that

they deposit their MSS.

6. Separate Issue or Reprints.—An Author requiring

Reprints of his Paper must mark upon the revise of the proof

the number of copies he will require. He will be charged

for them by the printer, who will fonvard the copies to him when

ready, shortly after the publication of the Transactions.



The Norfolk orwich Naturalists’ Society

has for its objects—

1. The practical study of Natural Science.

2. The protection, by its influence with landowners and

others, of indigenous species requiring protection, and

the circulation of information which may dispel prejudices

leading to their destruction.

3. The discouragement of the practice of destroying the rarer

species of birds that occasionally visit the County, and of

exterminating rare plants in their native localities.

4. The record of facts and traditions connected with the

habits, distribution, and former abundance or otherwise

of animals and plants which have become extinct in the

County ;
and the use of all legitimate means to prevent

the extermination of existing species, more especially

those known to be diminishing in numbers.

5. The publication of Papers on Natural History contributed

to the Society, especially such as relate to the County of

Norfolk.

6. The facilitating of a friendly intercourse between local

Naturalists by means of Meetings for the reading and

discussion of papers and for the exhibition of specimens,

supplemented by Field-meetings and Excursions, with

a view of extending the study of Natural Science on a

sound and systematic basis.

7. Any Member who, in the opinion of the Committee,

contravenes the objects of the Society is liable to have

his name erased from the List of Members.
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Members who have compounded for their Subscriptions are marked with

an asterisk.
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ADDRESS
Read by the President, Miss E. L. Turner, F.L.S., F.Z.S.,

Hon. M.B.O.U., to the Members of the Norfolk and Norwich

Naturalists’ Society, at their Fifty-third Annual Meeting, held

at the Norwich Castle Museum, April 25th, 1922.

Ladies and Gentlemen,

In reviewing the position of the Society at the end of my

Presidential year, I think I am warranted in saying that this

is an eminently satisfactory one. We have elected 39 new

members during the year, and out total membership is now well

over 300. Never before in the history of the Society has this

figure been reached. The attendances at our monthly meetings

have been above the average, and I think you will agree with me

that the introduction of tea at these meetings has aided rather

than detracted from the seriousness of our discussions.

During the year we have been honoured by the patronage of

the King and of the Prince of Wales, both of whom have shown

their practical interest in one of the objects for which we were

founded, namely, the protection of wild birds in the county,

and both have become subscribers to the new fund that we have

started to carry out this work. I hope this fund will be well

supported by members of the Society.

It is gratifying to report that no member has resigned on

account of the subscription having been raised from 7/6 to 10/-.

The cost of printing the Transactions is still nearly three times

as much as it was before the War, and without the help of the

“ Publication Fund ” it would be impossible for us to pay our

way.

With these few preliminary remarks I will proceed to the

subject of my address :
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THE STATUS OF BIRDS IN BROADLAND

It is twenty years since I first explored the Broadland, and

seventeen years since my houseboat was brought by land from

Sutton Staithe, and launched on Hickling Broad. On March

18th, 1905, the “ Water Rail ” made her first voyage
,
carrying

as her crew Mr. and Mrs. Bird and myself
;

steered and

propelled by Alfred Nudd she came to anchor in the quiet

haven, where some of the happiest days of my life have been

spent.

If you would know people you must live with them, if you

want to know birds you must live amongst them
;
but it is easier

to understand human beings than birds. Being human, one

possesses some kind of a key to the mind of man ; but birds are

more elusive. One longs to change places with :

" The faire Kynge’s daughter, Canace,

That on her fynger bar the queynte ryng,

Thrugh which sche understood wel every thing

That any foul may in his lydne sayn

And couthe answer him in his lydne agayn.”

Between men and dogs there may be complete sympathy,

but between humanity and birds there is a great gulf fixed :

" Birds, companions more unknown

Live beside us, but alone.

Finding not, do all we can.

Passage from their soul to man.”

In spite of spending a large proportion of my life in a reed-

bed, I have never yet been able to account for common everyday

incidents of bird-life—such as the vagaries of coots (Fulicula

atra.), their garrulousness all night in spite of their lively and

strenuous days
;
or the sudden rending of the mystic Broadland

silence in the autumn caused by their nocturnal evolutions

—

those combined rushes over the surface of the water, the sound

of which is like the roar of surf against a rocky shore. Neither

can one explain the meaning of the roll-call of the moorhens

(Gallinula chloropus) round Hickling Broad. Close upon

10 p.m. (solar time) one bird starts crowing, and the challenge
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is repeated by one moorhen after another all round the Broad.

These are only two instances of the minor problems of bird life

which baffle the enquirer at every turn.

Twenty years is a big slice out of one’s own life, but less than

nothing in the steady procession of Time. Nevertheless even in

that comparatively short period, economic and physical forces

have wrought considerable changes in the limited area which

has been under my own observation. These changes react upon

bird life, causing increase or decrease in the numbers of breeding

birds of various species. Waste lands have been brought under

cultivation, and cultivated areas have reverted.

The gradual silting up of channels leads to the rapid extension

of reed-beds. Drifting “ hovers ” come to anchor in out-of.the-

way places and form a nucleus of new land. Perhaps I should

explain to the uninitiated what a hover is. The sudden release

of marsh gas detaches portions of a reed-bed—blows them up,

in fact-so that they float on the surface of the water. If

wholly detached from their surroundings these derelict

miniature reed-beds drift hither and thither, and become the

sport of every wind. One August day in 1913, half the reed-

bed fringing the south side of my little bay, and a large portion

further east, blew up while I was absent for an hour. The whole

aspect of the bay was changed, so that when steering my boat

home I lost my bearings. The eastern portion of reeds was

not wholly detached, and now, after a lapse of nine years,

though still a floating mass, it has solidified. Soil has accumu-

lated there, marsh-flowers and ragged robin (.
Flos-cuculi L.)

grow upon it, and it is a favourite dressing station for moorhens

and coots. This is only one instance of natural physical

changes which are always taking place in the Broadland.

I am not taking into serious consideration climatic and

seasonal changes ;
these, of course, for the time being largely

affect the status of bird life. One bad season will work havoc

with certain species, but a few favourable seasons restore the

balance.

In order to understand the diminution in certain species,

such as the lapwing (Vanellus vanellus), one must go back fifty
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years or more. In the Golden Age of farming much more land

was brought under the plough, and corn was grown right up to

the edge of the Broad on the south-west side, where ridge and

furrow are still easily traced. If you talk to the oldest

inhabitant he will say that in his young days his wife and

daughter used to “fill their aprons’’ with lapwings’ eggs, daily,

during the breeding season. Now that this ground has more or

less reverted to marsh there are seldom more than eight or ten

pairs to be found breeding there. I say more or less reverted to

marsh, because land once cultivated cannot absolutely return to

its pristine condition. Twenty years ago the lapwing was

plentiful on the marshes all round Hickling
;
you could not walk

anywhere between Hickling and Horsey without being mobbed

by numbers of irate males. Now the majority of lapwings

nest further away, on Martham Holms, and similar mown and

cattle-fed marshes.

Changes which affect the status of the lapwing, affect also that

of the redshank (Totanus totanus) and snipe {Gallinago gallinago)

.

But the redshank is less particular in its choice of a nesting

site than the lapwing, and may frequently be found breeding

amongst vegetation that is both dense and tall. In spite of

protection in certain areas, redshanks are steadily diminishing

in numbers. Possibly what these three species—lapwing,

snipe and redshank—would gain by protection, is checked by

the depredations made amongst them by the larger birds of

prey. In June, 1919, I watched a Montagu’s harrier (Circus

pygargus) raiding a small marsh day after day, until at last the

remnant of young redshanks was moved across the Broad.

The young swam while the old ones convoyed them from the air.

This is the only occasion on which I have ever seen the redshank

take to the open water. My attention was called to them

by the agitated clamour and peculiar drooping of the wings of

the old birds, as they hovered over the water, directing the move-

ments of the young. The latter were not easily seen on the

water and I did not realise what was happening until several

half-grown birds landed on my island. After a brief rest, these

tiny refugees moved on. The young are peculiarly buoyant
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on the water and their attitude when swimming reminded one
of the phalarope

(
Phalaropus lobatus).*

There are two great factors which in recent years have largely

influenced the status of bird life on the marshes—namely motors

and the Great War. Of the two the advent of the motor will

probably produce the more lasting effect.

Time was when the marshes were regularly mown, and cattle

fed, every year. Thirty years ago the whole of Rushills was

annually cut and fed by cattle. On this ground you had

shallow pools of water, and hillocks of dry ground, with sparse

vegetation not more than nine inches to a foot high, and oases

of short grass where waders revelled. Here ruffs
(
Machetes

pugnax), lapwings, redshanks and snipes nested. But since this

extensive cutting and feeding by cattle has ceased the growth

of herbage has gone on apace, and now you have tall reeds

covering the whole area which has entirely knocked out waders.

Now bitterns
(
Botaurus stellaris), bearded-tits

(
Panurus biar-

micus

)

and water-rails
(
Kallas aquations L.) breed there,

while on the drier marshes, formerly under cultivation, harriers

(C irons), sliort-eared owls (/Isfo accipitrinus) and corn-buntings

(.Emberiza calandra L.) nest.

When first I knew Hickling there was a large unsightly

building near the “ Pleasure Boat ” Inn. This belched forth

smoke and disturbed the Broadland peace with the scream of

its engines. It swallowed up the picturesque lighter loads of

marsh “ hay ” and vomited it into sacks as chaff. This under-

went further treatment in order to make it palatable. “ What
will eat such stuff ?” I once enquired of Alfred Xudd. “ London

’bus horses,” he replied with a wink; “ they’ve no sense and

don’t know no better.”

The tin shed has vanished, and the horse has nearly disap-

peared from the London streets. The marshes are now mown
intermittently, and there is little or no sale for the haysel,

except for litter. Some of the so-called meadows have reverted

and their rough herbage is stronger and coarser than ever.

*1 also saw the young removed this year, 1922.
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Cattle no longer feed in them. Their rank vegetation provides

abundant cover for corn-buntings and grasshopper-warblers

(.Locustella ncevia), but excludes the dainty yellow wagtail

(.Motacilla rail). Horses and cattle and yellow wagtails were

ever friends. During the breeding season you can see more

yellow wagtails in an hour on the sheep-bitten turf of Romney

Marsh, than you are now likely to meet in a week on many of

the Broadland marshes. Yellow wagtails dislike coarse rank

herbage, while they love cattle-frequented marshes where

insects abound. Formerly I used to stumble across half-a-dozen

nests in a morning ;
but year by year this species has become

scarcer until, in 1921, only one nest was found in a wide area

round Hickling. But farther down the river, on the Potter

Heigham and Acle marshes, they are still fairly numerous where

cattle abound. During the Potter Heigham regatta in 1920

I watched a young brood of yellow wagtails playing round the

feet of a huge cart horse. They clung to its great shaggy fet-

locks—sometimes three birds together, and horn this position

hawked for flies ;
or, reaching up, snapped at those infesting the

horse’s legs. When the horse shook himself they darted off with

joyous call note, but returned as soon as the horse was tranquil.

The scarcity of the yellow wagtail is a great loss to bird lovers.

Its brilliant nuptial dress, dainty ways and musical note, all

combine to render it one of the most attractive of marsh birds.

Every year a pair used to come at dawn and pilfer cocoanut

fibre from my doormat for their nest. They are, by the by,

given to petty thefts. I have seen them steal down from a

mallard’s nest while the duck was absent ;
for what purpose I

do not know, as a yellow wagtail does not line its nest with down.

Nevertheless this pair took down and feathers three times in an

hour. I could give many instances of their confiding ways

and general fearlessness. One in particular stands out in my

memory. Finding some difficulty in focussing the first nest of

this species which I ever photographed, I covered it with my

handkerchief. While I was adjusting the focus of my lens

from the inside of my tent, the female returned, pulled the

handkerchief aside, and snuggled down beneath it.
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Numbers of yellow wagtails may be seen on migration,

especially during the autumn when little companies come in

to roost round the reed-fringed swamps
;

but as nesting birds

they have forsaken their old breeding haunts where these have

reverted to rough wastes, f

During the war, many marshes, meadows and reed-beds,

which, under ordinary circumstances, would have been mown
annually or biennially, were entirely neglected. Consequently

warblers, reed buntings
(
Emberiza schceniclus) and meadow

pipits
(
Anthus pratensis

)

abounded in these areas. I have

never heard such tremendous outbursts before dawn as

occurred during the Springs of 1918 and 1919. The numbers of

reed-
(
Acrocephalus streperus) and sedge-warblers

(
Acrocephalus

sckcenobcenus) that helped to swell the great chorus, seemed

incredible.

The grasshopper-warbler—always a sparse breeder in the

Broadland—holds its own. As a rule this bird returns regularly

to its breeding areas, but its regularity cannot be called unfailing

as is the case with some other species of warblers. In the few

places where it nests one is sure to find some of the territories

occupied while others may be vacant for a season. The

following year all these territories may be tenanted. There is

often no apparent reason for this fickle behaviour. As far as

one can judge the conditions were the same
; the territory is

simply “to let ” one year and occupied the next.

The bearded tit is one of Norfolk’s most precious possessions,

and a species which certainly has benefited by more or less

efficient protection. Nevertheless, but for the fact that it is

an exceedingly prolific species, it would long ago have been

wiped out. Latterly it has no more than held its own, and

therefore still needs to be most jealously guarded. Its status is,

of course, much higher than when Mr. J. H. Gurney, writing in

1899, gave an approximate estimate of its decrease in five

decades, as follows :

—

1848 1858 1868 1878 1888 1898

160 140 125 90 45 33

f There has been a slight increase in the number of breeding birds

this season, 1922.
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Mr. Gurney’s estimate for 1898 (33 nests only) was based on

returns from no less than twenty-one Broads. In 1909 I knew

of seventeen nests in one small area only, all of which hatched

off safely. An average clutch consists of five to seven eggs

and the bearded tit rears two, and sometimes three broods in a

season. Therefore one pair of bearded tits may hatch out a

maximum of twenty-one young birds and a minimum of ten

between April and September. Consequently the bearded tit

ought to be the dominant species in the Broadland, which it

certainly is not. Between 1908 and the severe winter of 1917-

18, it had steadily increased in numbers. But in 1919 there was

a scarcity of bearded tits throughout their breeding area. In

the autumns of 1920 and 1921 I saw only two broods of fledged

young roosting in a reed-bed which had formerly sheltered three

times that number. This year, 1922, I have seen only three

nests.

In spite of the persistence with which the bearded tit has

withstood the rigours of a Broadland winter, it is not a particu-

larly hardy species, as its food consists largely of insects and their

larvae. Three captive birds which I kept during one winter,

and ultimately let loose at Hickling, could never be induced to

feed upon seeds of any kind. They were always scratching

like barndoor fowls on my aviary floor, and fed voraciously upon

minute white larvae which infested the matted roots of canary

seed. In the wild they devour large quantities of Laverna

phragmitella, a grub which bores into the reed-mace during

August, and remains there all the winter. In hard weather

parties of bearded tits may be seen clinging to the reed-mace

pulling the “ pokers ” to pieces in their search after these grubs.

Incidentally they may consume a certain amount of seed at the

same time. That the reed-beds harbour vast stores of insect

food during the winter is proved by the numbers of wrens

(;Troglodytes troglodytes) which frequent them. When the

Broadland is frost-bound and swept by bitter blasts, the

bearded tit finds it hard to support life. Then, the tinkling of

countless fairy ice-bells fringing the dead reed flowers, must ring

the death knell of many a little life. The food supplied to the
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young bearded tits consists entirely of insects, chiefly flies, and

the smaller species of Neuroptera and Trichoptera. Later

broods are fed on the may-fly and scorpion-fly, while larva of

all kinds enter largely into their diet.

I once spent some days watching and photographing a male

bearded tit which was, apparently, the sole supporter of a brood

of five nestlings. His visits to this, the second family, were

often hampered by the clamorous attentions of his first family,

consisting of five fully-fledged birds. He paid no attention to

them, as they were well able to fend for themselves. It is very

hard work for one bird to keep the nestlings fed; nevertheless,

ultimately the second brood also got off safely.

The mortality among young bearded tits must be enormous,

hence the abnormal number of possible progeny, All nature

cares about, in order that the average may be maintained,

is that one species shall produce during its life-time one sur-

viving pair—the rest is mere wastage.

On May 5th, 1910, I came upon three families crouching on

the ooze in a muddy oasis surrounded by reeds. The young

birds, just out of the nest, were partially concealed and

excellently camouflaged by dead reed sheaths, and the tawny

colour of the mud. It was an ideal spot for shelter and food
;

the old birds collected any amount of insects close at hand,

and the reed-beds afforded shelter in case of alarm. A narrow

dyke ran alongside, and into this I edged my canoe. There

were at least fifteen young birds dotted about and I watched

them lazily for some time. Suddenly the brilliant May day

clouded over, and across the water came the roar of lashing

hail. In two minutes I was back in mv house-boat, and behind

closed doors. Twenty minutes later my man was shovelling

ice out of the stern sheets of my boat, before the doors could

be opened. I never saw those young tits again. Such sudden

changes of temperature, together with the tremendous down-

pour of rain and hail, must shatter birds’ nerves. Inexperienced

young cannot be quickly rounded up into safety by distracted

and anxious parents. Camouflage is no armour against hail,

and no law can protect birds from the elements. The food
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supply of most insectivorous birds is often temporarily affected

by storms, and especially by continuous rain. Observe the

restlessness of swallows (Hirundo rustica L.) on hopelessly wet

days, when hungry broods are clamouring and the supply of

insects is limited for the time being.

I have dealt at length with the bearded tit, because I want to

impress upon all who are interested in this gem of the reed-beds

the absolute necessity for rigid and unflagging protection if it

is to go on increasing. The protector is up against far mightier

foes than mere man. The egg collector is very fond of stating

that he does the minimum of harm compared with the havoc

wrought by storms or an unusually high tide. He forgets

that when he joinsHforces with nature and both togetherprey upon

wild birds, the egg-snatcher may finish the work ©f destruction

that the elements have started. On the other hand, the pro-

tector of any given area is often aggrieved at the slow results

of protection, forgetting that a bird’s natural enemies are both

numerous and powerful.

The short-eared owl has reappeared in certain areas where

it had not been known to nest since 1904. In April, 1914, a

nest was unfortunately mown up. Since then it has nested

sparingly most years on the drier marshes which have gone

out of cultivation.

Long-eared owls (Asio otus
)
have increased considerably since

1914. Perhaps the increase of vermin during the war may

account for this. Both species of owls are common enough on

migration. Since 1912 the majority of nests of the long-eared

owl have been found on the ground. This is largely due to

the destruction of many trees round the Broads by the disastrous

floods of that year.

That “ handsome and specious fowle,” the great crested

grebe (Podiceps cristatus), when first rescued from the danger

of extinction, increased rapidly under protection. In a very

few years all the Broads were again stocked with grebes.

Naturally, as soon as the average number of breeding pairs was

reached, the increase was not maintained, for a given area can

support only a certain number of birds. There has been no
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increase on Hickling Broad during the last fifteen years
;
six or

seven pairs only are to be found there. Formerly these used

to rear an average family of two or three young apiece. During

the last five years, however, they have seldom brought off

more than one nestling each. On the other Broads South

Walsham, Ranworth, Ormesby and Rollesby—the grebes

rear larger families. I once saw a nest on South W alsham

Broad with six eggs, all of which hatched off. It was a fine

sight to see the old birds with their six young, but this of course

was an abnormal number. In these Broads the water is deep

and discoloured, and consequently the fish are less wary. In

the clear, shallow water of Hickling Broad the grebes cannot

get up sufficient speed to catch fish, for as soon as they are within

striking distance the fish see the grebes and dash into the reeds.

Hence grebes have some difficulty in obtaining a sufficient num-

ber of small roach, rudd and bream for the young, and are

obliged to feed them largely upon eels, a diet not so well

suited to the young grebes.*

The deep water in Hickling Broad is confined to certain

areas each of which is frequented by one and sometimes two

pairs of grebes. Nevertheless when the nestlings are first

hatched, the male bird goes far afield in search of food. I have

on several occasions picked up day-old nestlings dead and in

poor condition. Last year two adult grebes were picked up.

The gizzard of each bird was packed until it was as hard as a

stone, with the green, slimy weed locally known as lamb s

skin.” When pulled to pieces the stuff was like cotton-wool,

interwoven with the feathers which grebes usually swallow

for digestive purposes. No doubt these old birds had been

working hard for food in the shallows and places where this

weed abounds.

Pike are powerful enemies of young grebes, as they are indeed,

of the young of all water-fowl ;
but whereas young coots,

moorhens and water-rails are kept within the seclusion of the

reed-beds for some days : the young grebe leads an adventurous

* Owing to the abnormally high water this season, 1922, Grebes have

fared better.
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life almost as soon as he is hatched. It is taken out to the

open water and sees life at a very early age. The young are

of course guarded by one or both parents
;

but I have

frequently seen the old birds utterly regardless of the young

if another pair of grebes trespasses on their territory. While

the parents are fighting and pursuing their submarine tactics,

the very conspicuous young swim round uttering loud querulous

cries. It is curious how conspicuous the young grebe is in spite

of his tiger stripes. These markings camouflage it in the

nest
;
but as it spends very little time alone in the nest, their

use is limited. In the open the striped head and light down

can be seen a long way off.

The ruff is still a frequent passage migrant, but has not been

known to nest on the Broadland since 1907. The last previous

record was in 1889. I photographed the 1907 reeve brooding

over a clutch of red-shank’s eggs. I did not know it at the time,

but the reeve’s own eggs had been sent to a well-known

collector. I, in my innocence, thought they were being safely

brooded by a neighbouring redshank during the hours when

I was trying to obtain photographs of the reeve.

It is always stated in ornithological books that the ruff

became extinct as a breeding species in Norfolk owing to the

drainage of the fens. This is not true. In Holland where

drainage is universal the ruff still abounds, and, like the black

tern—another extinct British breeding species—has adapted

itself to new surroundings. Our own British stock need not

have become extinct. It was ruthlessly slaughtered for the

table, and as its numbers diminished, the few remaining birds

fell victims to the collector. Every season I hope to see this

extraordinarily interesting bird nesting again in its old haunts
;

but it is so easy to destroy the native stock of any species, and

so difficult to reinstate it. Inherited tendencies are all

powerful where birds are concerned, and the homing instinct

the mightiest force of all. It is a long time since the ruff had

any home in the Broadland, and consequently any inducement

to return there. Mr. Gurney recorded two Norfolk nests in
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1878. Since that date it is doubtful if any broods have hatched

off.

The fact that the bittern has returned and established itself

again in Norfolk opens wide the door of hope for the ruff, black

tern, black-tailed godwit and avocet.

It is hardly necessary for me to say much about the bittern

in this paper, as I have already dealt at length with this species.
: :

That 8th July, 1911, when James Vincent and I captured the

first young bittern that had been seen in Norfolk since 1886,

will never be forgotten by either of us.

Now once more
“ The bittern booms from the distant fen,”

and its deep resonant note regularly accompanies the “ sweet

jargoning ” of “ all little birds that are,” both by day and

night throughout the breeding season.

But after all, ordinary everyday possessions are often more

precious than choice gifts. Therefore one regrets the diminu-

tion in the numbers of familiar birds.

At the present time you can easily reckon up the few pairs of

snipe bleating during the day or night. Yet I remember sailing

up the Muck Fleet one April night in 1903, when the whole air

was vibrant with sound. Numbers of snipe disturbed by the

unwonted sight of a sail, rose and bleated in unison. It was

one of the unforgettable thrills of my life. Now that so many

of the regularly-mown swamps have become thick reed-beds

there is no place for the snipe.

On the whole this is rather a pessimistic paper, for it seems as

if so many of the commoner species of waders were gradually

decreasing in spite of protection. The protector is up against

forces with which he cannot always cope, nevertheless protec-

tion must be made as efficient as possible.

Extended agriculture is not necessarily destructive to bird

life. In many cases it is beneficial. On the other hand,

given sufficient protection, certain species which are in danger

Transactions, Norfolk and Norwich Naturalists’ Society, Vol. X.

Part IV., p. 319.
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of being ousted can and do adapt themselves to changed condi-

tions. It is often very hard to drive away a well-established

local species from its breeding area. Near my old Kentish

home a disastrous fire occurred one April night. A tract of

forest including all the low scrub was destroyed. One corner

was the particular haunt of wood-warblers. Although this was

a blackened ruin the birds returned and bred there as usual.

They sang amidst the scorched branches of oak and beech,

and nested amongst the charred undergrowth. The black

tern is another well-known instance of adaptation to en

vironment. This bird is as much at home on the Dutch polder

lands as it was amidst the water-plants of the meres.

Ruskin has said

—

God gave us the earth for our lives. It is a great

inheritance.”

Nowhere in England has the nature-lover a greater inheritance

than in the Norfolk Broadland

—

“ Slow streams stealing through level meads
;

Flats where the marsh with the ocean mingles

;

Meres close guarded by sentinel reeds.”

Taking the county as a whole, nowhere can be found a

richer or more varied bird life than on these marshes.

Perhaps no men have done more for the preservation of their

great inheritance than the men of Norfolk. It is up to you to

strain every nerve to maintain this heritage in the

“ Land of windmills and brown-winged wherries

Gliding along with the gait of queens.

Land of the Broads, the dykes, and the ferries,

Land of the Sounds, the Brecks, the Denes.
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II.

THE DROUGHT OF 1921

By the Rf.v. M. C. H. Bird, M.A., M.B.O.U.

1 he long-protracted drought of 1921 is an event of such an

unusual nature and likely to have such far-reaching effects,

that it must be of interest to place on record the results of this

annus mirabilis ” upon the common objects of the country

side. I will therefore endeavour to trace some of these so far

as my own nature notes and observations, and the remarks of

friends, enable me.

As “ the proper study of mankind is man,” let me commence

by mentioning that according to the kind information of our

local Medical Officer of Health, Dr. B. D. Z. Wright, of Hoveton

St. John, the very remarkable and sunny season has certainly

not been injurious in respect to its effects upon the weakest

individuals of the genus homo. Far otherwise
;

for with the

sole exception of tuberculosis, the small increase in which may
probably be accounted for as an aftermath of the war, and

partly too perhaps to the increased care taken in the early

diagnosis of this “ white man’s scourge,” it has been aremarkably

healthy year. Only twenty cases of other notifiable diseases

occurred in the forty-two parishes of the Smallburgh Union,

and the death-rate for the United Kingdom has been the

lowest on record.

Our pumps and our ponds may have failed
;
our rain-water

tubs may have cracked and lost their hoops from constant

dryness ; but we have been spared much of the irritating music

of the many gnats which in moist seasons were wont to use

these latter receptacles as their convenient nurseries. One

event of the past year, of which I have not heard any suggested

explanation, is the fact that there is, and has been for some

months, certainly two feet of water above record in the Perch

Lake at Westwick, and no less than five feet more than it con-

tained two years ago ; and two other ponds, one on either side
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of the road from North Walsham to Norwich, had in December

last more water than usual.

Passing on from man to our wild and domesticated animals,

a dry year has again proved to be a good rabbit year and a

bad rat year. I never remember, whilst going round with the

Stalham Farmers’ Club root judges during the past ten seasons,

noticing less work of these destructive rodents. Many moles

died in consequence of the drought, young ones especially

compassing their own destruction by coming out of their tunnels

for water and being unable to burrow back into the hard, baked

ground.

Much complaint has been made concerning the comparatively

little growth made by grazing cattle and even by tame rabbits

and ducks during the summer months, a fact which a scientific

friend has attributed not merely to the shortness of grass and

other green stuffs, but also to a deficiency in vitamines con-

tained therein. On the other hand, turkeys, which consume

much green food, did extremely well, and two or three cases

of birds of the year laying between October and December

(a very unusual occurrence) were reported to me.

The year will long be remembered by our sea-faring popula-

tion as the most disastrous season on record. No herrings

at all were taken after the second week in October, and instead

of having a goodly sum of money to bring home at the end of

the autumn fishing, most of the crews finished up in debt.

No very reasonable account has been given for the lateness and

comparative scarcity of the herring shoals arriving off our

coast. The subject of fishing reminds me that Some years ago

I heard a man in the north of Scotland offer a sovereign in vain

for half a pint of worms ;
but I never expected that Broadland

fishermen would have to pay five shillings for 120, as was the

case during the past dry summer, the protracted drought having

driven these humble creatures so deeply into the ground as to

render their capture both laborious and expensive.

It was recently stated in the public press that many salmon

had been killed in the Esk through the drought. In hot

summers it is not an uncommon thing to see coarse fish floating
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dead on the top of the water at Hickling, Heigham, and

Horsey, and this is variously said to be the result of high

temperature in the low waters, the effect of salt tides coming

up the rivers (though there are salt springs in Horsey mere),

or marsh gas ;
but curiously enough I cannot learn of any

fish having been so turned up hereabouts in 1921.

The effect of the season on birds is apparent from the

following Brunstead records :

—

Song Thrush first heard singing Jan 6, 11 days earlier than

23 years average.

Blackbird first heard singing March 18, 19 days later than

23 years’ average.

Chaffinch, first heard singing February 19, 13 days earlier than

34 years’ average.

Swallow first seen April 22, 4 days later than 34 years’ average.

Cuckoo first heard April 13, 5 days earlier than 34 years

average.

Spotted Flycatcher seen May 20, 4 days earlier than 34 years

average.

Swallow last seen October 7, 1 day earlier than 23 years’ average.

Grey Crow first seen October 12, 5 days later than 34 years’

average.

Woodcock first seen October 14, average date of 34 years.

Jack Snipe first seen October 17, 22 days later than 34 years’

average.

February Cuckoos were again reported last year, and also

very early nests of Song Thrushes and Blackbirds. A oung

Robins flew on March 10th, but I did not record the autumn

song of this species until August 15th, a few days later than

the average. Mr. J. Vincent told me of two nests of the Great-

crested Grebe as found by him on February 21st, and reported

a big migration of insectivorous birds at Hickling as early as

July 27th. We had remarkably few swallows in 1921, and I

never remember them flocking so early ;
there were no second

broods, one pair leaving eggs behind them in my stable. Wild

geese and swans arrived before the end of October, but this was
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not such an unusual occurrence in Broadland as the corres-

pondence in the local press indicated. There were the usual

late broods of wood pigeons, and I came across nothing ab-

normal in the nesting habits of the starling, which may be looked

upon as the best time-keeper of our British breeding birds
;

for I have never failed to chronicle young birds out abroad be-

tween May 31st and June 2nd during the last thirty years.

Very few snipe bred on Brunstead and Ruston Commons last

year, probably owing to their unusually dry condition.

Practically all the spring and summer insects were several

days early in appearing. For instance, I noted

—

Honey Bee visiting flowers on Feb. 15th, 9 days earlier than an

average of 23 years.

Humble Bee first seen on March 5th, 5 days earlier than an

average of 23 years.

Wasp first seen on March 24th, 22 days earlier than an average

of 23 years.

Small Garden White Butterfly first seen on March 31st, 17 days

earlier than an average of 23 years.

Orange-tip Butterfly first seen on April 13th, 25 days earlier

than an average of 23 years.

Meadow Brown Butterfly first seen on June 22nd, 9 days earlier

than an average of 23 years.

Brimstone Butterfly, first spring appearance March 24th, 14

days later than an average of 31 years.

Brimstone Butterfly, first autumn appearance October 7th,

25 days later than an average of 31 years.

I saw a Brimstone on the wing on November 24th, the

latest record I have for this insect, though I believe it has been

observed in previous years in December. I noted a Humming-

bird Hawk Moth on October 14th

Humble Bees ,, 15th

Wasps ,, 28th

Honey Bee at small fuchsia, October 30tli

Small Copper butterfly and many Gamma moths, October 16th

Red Admiral butterflies and small Garden Whites, „ 7th

and during the late summer months two-spot ladybirds were
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unusually numerous. As to the black variet}' of the swallow-

tail butterfly obtained in the county last September, may not

the unusual colour of this individual have arisen from the

moisture-loving plant upon which the parent insect usually

deposits its eggs having become so dwarfed by the drought as

to render it inconspicuous ? This explanation is suggested by

school-day reminiscences of experimentally feeding silkworm

and tiger moth larva? on greenery other than mulberry and

dock leaves.

Vegetation

Vegetation soon responded to the unusual spring warmth,

and snowdrops
(
Galanthus nivalis) were in bloom by January

3rd, and yellow crocus
(
Crocus vernus) on the 13th. This year

(1922), owing probably to lack of moisture in the soil, neither

had appeared above ground by the middle of the month.

Petasites fragrans, owing to the same cause, did not blossom

until December 26th, whereas we had several heads of expanded

bloom a month earlier in 1920. Ribes sanguinea was out on

March 12th, the earliest date I have ever recorded it.

The following list of plants gives a phenological representation

of the summer of 1921 :

—

Lesser Celandine
(
Ranunculus Ficaria L.) in bloom Jan. 9th,

26 days early for 23 years’ record.

Blackthorn (Primus spinosa L.), in bloom March 21st, 21 days

early for 23 years’ record.

Garlic-mustard
(
Alliaria officinalis), in bloom March 29th,

24 days early for 23 years’ record.

Greater Stitchwort
(
Stellaria Holoslea L.), in bloom March 31st,

21 days early for 23 years’ record.

Asparagus, first dish of, April 1st, 22 days early for 33 years’

record.

Horse Chestnut in bloom, April 23rd, 17 days early for 23 years’

record.

Hawthorn (Cratcequs Oxyacantha), in bloom May 10th, 7 days

early for 23 years’ record.

Oxeve Daisy (Chrysanthemum Leucanthcmum L.),in bloom May

27th, 1 day early for 23 years’ record.
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Dog Rose
(
Rosa canina L.), in bloom May 31st, 10 days early

for 23 years’ record.

Knapweed
(
Centaurea nigra L.), in bloom July 8th, 3 days

early for 23 years’ record.

Harebell
(
Campanula rotundifolia L), in bloom July 14th, 5

days early for 23 years’ record.

Great Bindweed [Convolvulus sepium L), in bloom July 13th,

6 days early for 23 years’ record.

Scarlet Field Poppies
(
Papaver Rhceas

)
were still in bloom on

October 28th. Mushrooms were found on the lawn, under

snow, on November 8th, and dandelions
(
Taraxacum Dens-

leonis

)

and daisies [Beilis perennis
)
were out in blossom on

December 26th. Frosts in the last week of November killed

a geranium which had survived the winter of 1920. It is

a curious fact that plants growing in water are neverthe-

less affected by the annual rainfall. For example, the

reeds [Arundo Phragmites

)

which fringe our Broads are this

winter (1921-22) some twelve inches shorter than after an

ordinary season, and slender too in proportion. Reedmace

[Tvpha) was also dwarfed and died down exceptionally early.

Candle or Pin-Rushes, growing on the inside marshes, scarcely

made any start before August
;
in fact, marsh stuff of all kinds

was so short as to bring forth the remark of those who had to

cut it, that there was not so much litter as they had left after

the previous year’s mowing.

During the summer I saw two large plants of single petunia

carrying over twenty blossoms a-piece, and these had stood out

all the previous winter under an east wall. Many verbenas and

yellow calceolarias similarly survived in my open borders, but

the latter, though blooming well up to July, nearly succumbed

to the subsequent drought. I came across several instances

of second blooming in apples, which is not very unusual ;

and in September I gathered out of the way of the blackbirds

five half-sized and half-ripe pears of an early fruiting but

unnamed variety.

As an experiment to stay the ravages of the birds on fruit,

including tomatoes, I placed a large pan of water on my lawn,



THE DROUGHT OF 1921 247

but was much disappointed at the fewness of visitors to it ;

a covey of partridges made persistent but fruitless attempts to

get through wire netting to reach a small pond in my orchard.

Early fruited strawberries blossomed again in the autumn, as

also did Lathyrus splcndens, and I found blackthorn in bloom on

October 28th. Oleasia Hastii persisted until the November

frosts, and Philadelphus made fresh growth in September, as

did several trees, horse chestnut especially.

The most conspicuous feature of the country-side in November

was its greenery
;
many trees, oaks especially, retaining their

summer dress until the frosts started. Several trees of other

kinds, sycamore, lime, elm, ash, and beech had in some situations

dropped part of their foliage much earlier in the year, perhaps

as an effort of Nature to stay the loss of sap through excessive

transpiration
;

but as a general rule never were short stubbles

and ripening roots, and even freshly springing wheat, surrounded

by such a panorama of living greenery. The protracted drought

killed many rhododendrons, and common laurels were in many

instances browned to the ground, whilst Portugal laurels were

but little affected. A remarkable instance of recovery from

being apparently killed by the drought was observable in the

fronds of polypody ferns growing on dried-out banks. These

held up their heads again in the autumn as if nothing unusual

had happened to them meanwhile. The ash put forth its leaves

considerably in advance of the oak and yet no “ soak ’ followed.

It has been said in one of the gardening papers that no further

credit can be given to the old saw about the respective leafing

of these two trees indicating what the weather of the succeeding

summer is to be like. I would remind you that in our Iiansac-

sactions for 1898 you may find a table drawn up by Mr. Preston,

in which he gives the foliation of these two trees for the previous

ten years together with the rainfall for each season, from which it

mav be seen that only in 1888, when the rainfall was about 1|

inches below the average, did the ash come into leaf before the

oak. In the wettest year of the series, 1892, and again in 1893,

which was the driest, the two trees kept to their regular order.

The average date of their respective leafing during the ten years
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was oak May 3rd and ash May 10th. In order to ascertain

which trees best withstood and which made least resistance to

the drought I made some measurements, but found this to be

a much more difficult task than I anticipated. In fact, with

the exception of the coniferae, which continue the annual growth

of their leading shoot for many seasons, whilst nearly all other

species soon begin to assume a more or less umbrella-like top

growth, it is practically impossible, unless one has access to a

well-stocked nursery of forest trees, to estimate the average

annual growth of a whole tree otherwise than by possessing a

record of trunk girth measurements for previous seasons, or

bv comparing the distances between the concentric circles

inside the trunk. I found that measuring the annual growths

on the branches gave very uncertain and even conflicting

results. I must therefore content myself by recording a

comparison of the yearly growth of forty spruce firs of about

twelve years old, planted out at the same time and growing-

near together and under similar conditions.

The average growth made in each of the last three years

was as follows :
—In 1919, 17^ inches ;

in 1920, 14^ ins., and in

1921 only 5| ins. These growths are remarkably in proportion

with the respective rainfall of each season : 5| ins. growth with

15-7.^ ins. in 1921, 14^ ins. growth with 24 ins. of rain in 1920,

and 17J ins. of growth in 1919 with 29^^ ins. of rain.

Farm Crops

Both haysel and harvest were much earlier than usual and of

shorter duration. The haycrop was a good deal below the

average, and there was no second crop, so that although the

ollands were too hard to break up in early autumn, there was

no trouble in burying the aftermath when ploughing became

possible, though the wiry stems of the deep-rooted wild carrot

(which is supposed to be kind for the following wheat crop)

were much in evidence.

The earliest autumn-sown corn vegetated very rapidly in

consequence of the warmth of the soil, and one of the out-

standing results of the fine summer was the remarkably fine
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wheat crop, both as to quantity and quality, the yield running

up to some eighteen coombs per acre. Some wheat, threshed

at Westwick as >on as it was cut, was so dry that it was shot

out of the sacks or, direct delivery to the corn merchant without

any fear of its heating.

Barley and oats were about up to the average in bulk,

though there were some complaints as to the quality of the

former, there being a good deal of small corn and also of smut in

some localities.

Beans and peas were quite up to the average. Green field

peas were sold in the London market during the first week of

June, the earliest date for the past twenty-five years.

Potatoes, though looking well a-top, proved to be very

disappointing when harvested.

As to the root crop, we here come to the second most remark-

able effect of the drought upon agricultural produce, and this

time for the worse. White turnips were an absolute failure,

and Swedes not a quarter of our usual crop
;

in fact, the return

for the United Kingdom was the smallest on record. On some

of the best and best-farmed land in E. Norfolk the Stalham

Farmers’ Club root judges estimated the produce at only four-

teen tons per acre, and after it had been carted had the unique

experience of being told that they had given the farmer credit

for more than he had produced. Aphides and mildew attacked

the Swedes in early growth, and owing to the scarcity of rain to

maintain and cleanse the foliage the leaves shrivelled and

dropped, and as a consequence the bulbs did not swell. When

slight rain did come, a number of adventitious roots were

thrown out halfway up the bulb as an effort to absorb surface

moisture, and the presence of these made pulling more arduous

without adding materially to the weight or feeding-value of the

crop. I heard of an early-pulled tumbril-load of Swedes,

which had been left on the cart all night, being covered in the

morning with a blanket-like mass of blue-grey aphides, the

insects having swarmed up to the top of the load for air.

Mangold, rooting more deeply than Swedes, were better able

to withstand the protracted drought, and the average weight
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per acre was even heavier than usual in our district, the best

running up to some sixty tons. I never remember root crops

being more free from weeds, and one of the benefits of the

wonderful season has been the good and prolonged opportunity

afforded for cleansing the land.

Harking back for a moment to the shortness of the Swede

crop, I may just say that I heard a successful farmer endeavour

to console himself and friends with the idea that it was but a

blessing in disguise, for had there beeh a bumper crop of turnips

as well as of mangolds he and his fellow-agriculturists would

all have been ruined through the loss on the bullocks which they

would have had to buy to consume it ! I asked the same

cheery individual what he reckoned were the most remarkable

results of the drought and he said, inter aha,
“
that it did us no

more harm than it did,” and there is a good deal of truth in

that remark. This applies to the Broadland district of the

county, which probably suffered less than any other part of

England ;
or at any rate the effects of the drought were less

marked in this area, where we have deep soil which has been

cultivated under the four-course shift for generations. My

observations may therefore not agree with the experience of

those members whose lot in life has not been cast in such a

highly favoured district, adjacent both to the sea and to the

Broads.

The Failure of the Newleys

Perhaps the worst damage to farm crops resulting from the

drought may prove to be the general failure of the newleys,

which have been so extensively ploughed up. Hay must

therefore be exceptionally dear in 1922; but even this loss will

not be so severely and directly felt as would have been the case

before the days of motor traffic. Until last year it used to be

said that “ a dry stunt is always better than a wet one,” that is,

that crops receive less damage and recover more rapidly from

the effects of excessive heat than after excessive rainfall. But

after the experience of the past season and its disastrous effects

upon turnips, clover, and grassland, the truth of this local
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proverb may be questioned. Another old adage says that

“ grass which grows in Januaire, grows the worse for it all the

year”
: pastures were green throughout January, 1921, and

feed soon ran short in the early summer both on pasture and

marshland, though there was subsequently a certain amount

of grass quite up to Christmas.

Never before, perhaps, has the benefit of deep and frequent

cultivation and the superiority of muck over artificial manures

been more apparent than during the past season ;
on the other

hand, never has the damage done to adjacent crops by hedge-

row timber been more distinctly visible.

Mustard sown on riffled stubbles after harvest for green-

soiling rapidly disappeared after it had grown some six inches

high, the Mustard Beetle (.Phcedon betulce) being the culprit

;

though doubtless these tiny pests were aided by other similar

insects whose natural food-supply had been cut short by the

drought. Linseed, which did so well hereabouts in 1920, was

a failure last year. I may say that I heard of barley straw,

which had been laid in furrows ploughed out for potatoes last

spring in Essex, having been found quite dry and undecaved

when the crop was lifted
;
needless to say that that crop scarcely

paid for the seed. I was also told of 1920-stubble being turned

out whilst 1921-stubble was being ploughed in, and it was stated

that a casual observer could scarcely have told which was the

old and which the new' ! Up to Christmas week there were

cracks three to four inches u'ide and several feet deep in grass

fields adjoining the river Chelmer.

The Fruit Crop

The fruit crop of 1921 was generally a good one. Goose-

berries, strawberries, and currants were quite up to the average ;

raspberries, being surface feeders, suffered badly and produced

the smallest crop for years, but the colts thrown up are fairly

strong. Nuts and walnuts were poor and small, but sweet

chestnuts remarkably good. Figs w'ere a record crop. Plums

were a failure, whilst cherries w^ere good and did not crack and

split as is so often the case in ordinary seasons. Apples
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produced more than an average crop of rather small-sized fruit,

though some varieties, such as Allington Pippin, were un-

usually large. Local markets were glutted until mid-November,

and the high cost of railway freightage precluded many growers

from sending their produce to the larger towns. The same

general remarks that I have made concerning apples apply also

to pears. Colonel Petre informed me that at Westwick they had

a record crop, early.

Manv apple trees dropped leaves in July, but I never remem-

ber currants and vines retaining their foliage so late. I had

three good bunches of Black Hambro’ grapes on one lateral,

having left all three for curiosity. Several monstrous wheat

ears and examples of fasciated growth in various plants came

under my observation, but whether or not these abnormalities

were due to the season is uncertain. A seedling Loquat, growing

under glass in an unheated house facing east, bore a few

blossoms in 1920 for the first time
;

last year it bloomed

profusely in November and December, but set no fruit.

Garden Vegetables

Asparagus was about three weeks earlier than usual
;

I cut

a good bunch from a bed, part of which at any rate is over

thirty years old, on April 1st. Potatoes were a little below the

average, of fine quality, and kept well. From the neighbour-

hood of Great Yarmouth a good second crop was marketed in

mid November. Moisture-loving celery suffered badly, unless

frequently watered, and celery fly was very troublesome.

Shallots and onions were exceptionally fine and were free from

mildew. Brussels sprouts refused to button up until very late

in the season, and cabbage stumps left to produce a second

crop made but little subsequent growth. In fact, greens of

all kinds were exceptionally scarce throughout the year.

Tomatoes under glass were probably a second crop, and also

ripened well out of doors. Carrots, parsnips, and beet were

unusually small, and turnips and autumn-sown spinach more

or less of a failure. Beans and peas cropped fairly well but

soon went off bearing, and the latter were much infested with
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Weevil. Parsley stood the drought remarkably well, even on

ground which had not been dug for years. Jerusalem artichokes

grew little more than half their usual height, and their produce

was affected accordingly. The drought was especially trying

to lettuces, “ Daniels’ Continuity,” the least given to running

away of all varieties in ordinary seasons, bolting with the rest.

Summary

The outstanding features by which 1921 will chiefly be re-

membered are probably as follows :

—

On Farms, by the great wheat crop, the best since 1868 ; by

the record bad Swede crop
;
and by the general failure of the

newleys.

In Gardens and Orchards, by the failure of many surface-

rooting plants ;
by the lateness of spring bulbs appearing above

ground ere Christmas
;
by the glutted early market for apples

;

and by the great crop of figs, tomatoes, and honey.

By the Countryside in general, on account of the many

denuded trees, shrubs, and parched-up grass early in the

season
;

but more especially perhaps in consequence of the

abnormal lateness of the oak leaf fall.
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III.

EFFECTS OF THE DROUGHT IN THE BRECKLAND

DISTRICT

By W. G. Clarke, F.G.S.

The average rainfall in 1921 at the twenty-five stations of the

Norfolk Rainfall Organisation was 16.24 inches, an average

deficit of 11.14 inches. On the basis that an inch of rain is

equivalent to 100 tons per acre, the deficit for the whole

county amounted to the prodigious total of 1,464,981,296 tons,

or on an ordinary 300 acre farm to 334,200 tons. This amply

accounts for the dried-up ponds and ditches, and great reduction

in the volume of the rivers. The Little Ouse at Thetford was

reduce to a trickle in mid-channel. Eels were caught in most

of the ponds that dried up, however far they were situated from

a stream. With the mean temperature of the year 2.6 degrees

above the average, the effects of evaporation must have been

much greater than in an ordinary year, when Ormesby Broad

is said to lose 30 inches from this cause.

Meres and lakes fed by springs, such as Stanford Water and

Beeston Lake, remained fairly normal
;

but those fed by

rainfall or small streams, such as Thompson Water and

Scoulton Mere, became practically dry. The Wretham Heath

meres, which are dependent on the saturation-level in the chalk,

were very full in the autumn of 1920. To the end of March,

1921, Ringmere, Langmere, and the Punch Bowl were low,

but the effect on Foulmere was not very marked. In October,

Ringmere and Fowlmere were very low, and Langmere and the

Punch Bowl quite dry. On July 17th Langmere was quite

dry with the exception of the pool on the north of the island,

which, having the greatest depth, retains water the longest.

The dried mud in Langmere and on the borders of Ringmere

was covered with a liverwort (Riccia crystallinei) not previously

recorded for West Norfolk.
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Scoulton Mere, looking North The mere was very nearly dry when

this photograph was taken, Sept., 1921. Note the shells of the

numerous dead mussels.

Photo
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Fowlmere from the S.W., Oct., 1921

Note the adventitious roots on the trunks of the Alder tiees, developed

when the water was at a much higher level.
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The abnormally large acorns and the great quantity of

well-matured chestnuts were noticeable in the autumn, and the

barley fields presented an appearance outside the experience of

any farmer. The quantity of shed corn was excessive, and this

sprouted, so that in December it was six to nine inches in height,

covering the fields with a dense mass of vegetation. Perennial

weeds have rarely found the conditions of existence so detri-

mental to their well-being as during the summer, and many of

the annuals either failed to germinate or were scorched up.

IV.

EFFECTS OF THE DROUGHT ON THE WATER
SUPPLY OF NORFOLK

By W. Lincolne Sutton, F.I.C.

For its water-supply from underground sources the County of

Norfolk depends upon

—

(1) the Chalk, which underlies the whole of the county (except

the extreme western edge), covered by a varying thickness

of glacial Drift (up to 300 ft.) and Crag (up to 200 ft., in the

east). The contours of its surface and its dip have been worked

out by Prof. P. G. H. Boswell from all the borings known to

date, and his map [Trans., Vol. XI., Part 1, p. 24) is of the

utmost value for the purposes of present and future water-

supplies ;
especially as it is becoming more and more general,

in spite of the extra expense, to dig or bore down to the Chalk,

rather than trust to more or less uncertain and unsatisfactory

supplies from shallow wells in the overlying Drift.

Prof. Boswell concludes that the surface of the Norfolk Chalk

is “ approximately a plain reaching to 250 ft. above sea-level,

near Swaffham, and sloping gently eastwards at about 9 ft. to

the mile . . . Eocene deposits and Crag cover the Chalk in the

east, and the surface is seen to slope more rapidly (over 30 ft.
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to the mile) under the former.” He points out, as has been

observed by those interested in the larger well-supplies, that the

supply from the Chalk is much diminished where the latter

is loaded with a considerable thickness of Eocene and Crag

deposits.

The Chalk escarpment above referred to as rising to 250 ft.

above O.D. forms a strip (5—-10 miles in width) running nearly

N.W. and S.E. from Hunstanton, iust west of Swaffham and

Watton, to about Brandon and Thetford, where it extends into

Suffolk.

(2) The Drift, from which most of the smaller supplies, from

” shallow ” wells, are derived. This formation is a iumble of

clay, loam, gravel, and sands, neither homogeneously pervious

nor impervious, but holding reservoirs of water in pockets or

basins of sands and gravels rendered water-tight by underlying

and surrounding clays.

In its lower areas it may be fed with water by hydrostatic

pressure from the Chalk which everywhere supports it. Its

thickness extends from a few feet to as much as 300 ft., or, if

the Crag and London Clay be included, to over 400 ft. (in the

extreme east of the county).

Prof. Boswell states that " Of the 406 wells and borings which

have been put down in Norfolk up to the end of 1914, a large

proportion, viz., 264 (65%) do not reach the Chalk, being

mainly in Drift
; 131 (32%) are driven into the Chalk, generally

through overlying beds
;

and 1
1 (2.7%) are sunk into beds

lower than the Chalk ” (mostly in the green-sand).

Generally speaking, the drought of 1921 did not seriously

affect the yield from wells which penetrated well into the Chalk.

In the W. of the county, the numerous springs issuing between

the Lower Chalk and the Gault diminished, but, so far as I know,

did not altogether fail.

The most general complete failure of water occurred on or

near the Chalk escarpment already mentioned. Here the

water-table or level of saturation appears to be unbroken over

a considerable area, and thus when it receded the wells were

uniformly affected. Thus, on the Sandringham Estate, in the
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village of Anmer, as in many other villages in the district, all

the wells went dry. Two wells, respectively 126 ft. and 136 ft.

deep in chalk, went totally dry, but when bored a further some

90 ft. through chalk into the Greensand, total depth 220 ft.,

abundance of water was recovered. At Massingham and

Harpley, on the E. slope of the escarpment, 100—150 ft. of Drift

overlie the Chalk. Here wells varying in depth from 90 ft.

(in the Drift) to 160 ft. (just into the Chalk) went dry. A new

well dug at Massingham to 230 ft., well into the chalk, yielded

a fairly good supply. At Thornham, between the N. edge of

the escarpment and the coast, two wells 50 ft. in sand regained

the water-table in the Chalk when deepened a further 40 ft.

Amongst wells sunk in the Drift—the ordinary village and

country-town shallow wells—the effect of the drought was very

uneven, depending, as one would expect, upon the size of the

water-bearing pocket or stratum into which they penetrated.

The result was that all or none of the wells in a village would

dry up, when they all drew from a common body of water or

continuous water-bearing stratum. Whereas, when they drew

from separate pockets, of varying capacity, some wells would

go dry whilst neighbouring wells would not.

In the Dereham district in the centre of the county, where

the Chalk is covered by about 120 ft. of Drift, a large number

of wells (generally about 50 ft. deep) in the latter went dry.

When bored to a depth of 130 ft. or 140 ft., i.e., into the Chalk,

these same wells all found water. Wells in the Long Stratton

district, S. of Norwich, where only about 60 ft. of deposits

overlie the Chalk, when deepened from 10 to 40 ft., regained

water. Further south, at Mellis, Stoke Ash, Rickinghall, and

Botesdale (all over the Suffolk border) wells 50—60 ft. deep

obtained water again on being deepened a further 10ft. or so.

At Lingwood, E. of Norwich, where the deposits above the

Chalk have a thickness of some 190 ft., a well 80 ft. deep went

dry, but on being bored to a further 135 ft., total depth 215 ft.,

the Chalk and water were reached.

Thus, the Chalk supplies proved the salvation of the shallow

wells of Norfolk.
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On the other hand, in the St. Faith’s district near Norwich,

several wells when deepened a further 5 or 10 ft. obtained

limited supplies of water, but most of these dried up again later,

being still in the Drift.

I am indebted to Mr. F. H. Buckingham, the well-known

well-sinker, of Hethersett, for most of the depths already

recorded. Since the above lines were communicated to the

Society Mr. Buckingham has kindly sent me further particulars

of his experiences following the drought with regard to well-

supplies in various parishes of the county. Here is his list of

parishes, with his notes :

—

Aylsham.—Well 25 ft. deep failed
;
when bored 40 ft. to chalk

a good supply was obtained.

Barnham Broom.—A well 25 ft. deep, deepened 10 ft., supply

recovered.

Colney and Earlham.—Wells 25 to 50 ft. in depth mostly went

dry, but have now (July, 1922) recovered a fair supply.

Cringleford.—Wells, 45 ft., dry, but have fair supply now (1922).

Dunham.—Well, 20 ft. deep in blue clay, deepened to 80 ft.,

has gradually filled up.

Earsham.—Well failed
;
deepened to 60 ft., found water. This

is probably in the crag immediately overlying the chalk.

Framingham.—Wells 30-40 ft. failed, but now (1922) have fair

supply.

Garboldisham.—Well 30 ft. deep failed
;
tube driven to 150 ft.,

i.e., about 90 ft. in chalk.

Hellesdon.—Well 80 ft. (in chalk), deepened 10 ft., recovered

water.

Hethersett, and Little and Great Melton.—Wells 50-60 ft. deep

maintained good supply. Wells 25-35 ft. deep went

dry; some recovered water on deepening 10ft., others

now (1922) have plenty of water.

Hingham.—Wells 30-40 ft. went dry, deepened 5-8 ft.

Hoveton, Wroxham, and Horning.—Wells 20-40 ft. deep in

sand, recovered somewhat when deepened 5 or 6 ft.

Where boring was made into chalk (100-150 ft.) good

supply obtained.
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Ketteringham and Hethel.—Wells 25-35 ft. in blue clay ;
same

experience as at Hethersett.

Mulbarton and Swardeston.—Wells 30-40 ft. deep on sand and

clay, deepened 5-10 ft.

Somcrleyton, Herringfleet, and Fritton.—Wells 40-60 ft. deep

in sand, dry
;
deepened 5-6 ft. recovered water to some

extent.

Southrepps.—Well 40 ft. in sand was bored to 170 ft., all in drift.

Sporle.—Well 100 ft. deep went dry
;

deepened to 140 ft., in

chalk.

Tacolneston and Fundenhall.—Wells 50-60 ft. in blue clay went

dry, but have fair supply now (July, 1922).

Tivetshall.—Well 60 ft. deep, owing to insufficient supply bored

to 140 ft. in chalk
;

good supply.

North Walsham.—Boring 163 ft., insufficient supply; deepened

to 210 ft. (depth to chalk about 150 ft.), good supply.

Wicklewood.—Well 30 ft. deep failed
;
deepened to 65 ft., just

into chalk, recovered water.

Mr. L. F. Beckwith, Sanitary Inspector and Surveyor for the

Rural District of Freebridge Lynn, which district lies largely

upon the Chalk Escarpment mentioned above, has kindly sent

me the following notes with regard to his experience with well-

supplies during 1921 :

—

Gt. Massingham, Little Massingham, and Harpley. Wells

average 100 to 120 ft. in depth, strata chalk, blue marl, and a

little gravel. These wells went quite dry : it was necessary to

deepen them 7 to 10 ft. to get down to water. I averaged the

general fall of water in these wells to be 25 to 30 ft.

Castlcacre. Wells 35 to 80 ft. deep. The deeper wells were

much more affected by the drought. One well was deepened

6 ft. before reaching water. Generally speaking, the water-

level fell 15 to 25 ft. A new well sunk in this parish about

Sept., 1921, on the higher land, obtained a supply from a gravel

at 35 ft.

Gayton. In this parish there are several very shallow wells,

and it is most remarkable that the water-level fell very little,
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whilst in the deeper wells there was a fall of from 8 to 14 feet.

A deep well on the higher land, at Gayton Workhouse, about

90 ft. deep, fell several feet and actually went dry on two

occasions. This well usually has 20 ft. of water.

The parishes situate along the northern side of the River Nar

were not so badly hit. They are chiefly shallow wells, the water-

level generally falling from 4 to 6 ft. In Middleton a well

sunk in October, 1921, reached water at 25 ft., but there was no

quantity of water till the early part of 1922.

In Hillington, Flitcham, Congham, Roydon, and Grimston,

where all wells are shallow, the water-level generally fell 4 to

6 ft. Some wells when deepened 4 ft. recovered water.

Some springs at Grimston, from the chalk, kept running,

although the quantity of water was greatly reduced. These

springs recovered very quickly towards the end of the year.

It is to be regretted that I have not been able to obtain a

report on similar lines from the other rural districts.

V.

UTRICULARIA IN NORFOLK IN 1921 : THE EFFECTS

OF DROUGHT AND TEMPERATURE

By Robert Gurney, M.A., F.L.S.

The spring and summer of 1921 will be memorable as one of the

severest droughts on record, and the effect of it has been

disastrous for Utricularia in most, if not all, of its habitats in

the county. It seems very doubtful, in fact, if the genus will

have survived at all in some localities, and it will be of interest

to follow up its distribution in 1922.

Conditions up to April were exceptionally favourable owing

to the warmth of the winter and spring, but the marshes

began rapidly to dry up during May, though no serious harm

was done until June. On May 18 it was possible to walk all

over Roydon Fen near Diss dry-shod, but U. vulgaris and

U. minor were found in the small pools which were still full of
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water. No further visit was paid to this fen, but probably

some of these pools retained sufficient moisture during the

summer to preserve a few plants.

At Foulden Common on June 12th U. intermedia, U. minor,

and U. vulgaris were found in considerable numbers, the

two latter flowering freely, but the pools were shrinking and

leaving the plants to dry upon the mud. Some U. vulgaris

entangled in reeds and abandoned by the falling water was

withered and dried.

A careful examination was made of many of the plants of

U . intermedia in view of Mr. Bennett’s record of U . ochroleuca

from this locality. However, none of the specimens showed

the slightest trace of the form of leaf characteristic of U.

ochroleuca.

Roydon Common near Lynn, although all the higher parts

were completely dry, retained a good deal of water in the

lower pools on June 17th, but both U. intermedia and U.

minor were far less abundant than usual, and plants on the

edges of the pools were being left dry. U. minor was, in fact,

very rare, and no plants of U. vulgaris were seen.

At Upgate Common, near Swannington, where in early spring

Utricularia had been found by Mr. Clarke to be extraordinarily

abundant, the marshy ground wherein they occur was nearly

dry on June 19th, and both U. intermedia and U. minor were

greatly reduced in numbers and suffering severely. The former

had, in some cases, begun to produce turios or winter buds,

mostly on the earth shoots, so that it is possible that these turios

may have survived the summer even if all the plants them-

selves perished. Many plants, left almost dry, had developed

into the “ land form ” described by Prof. Gluck. It was easy

to find plants which, being of normal form, had producd one

or more shoots with the reduced, imbricate, and broad-lobed

type of leaf characteristic of the
“ forma terrestris.” A few of

the U. minor had developed into the “ platyloba
”
form, though

the majority showed no broadening of the leaf segments. Most

of the leaves had stomata, and bladders were very few.
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The conditions at East Ruston on the north side of the

stream remained favourable to the end of June, though even

here there was a good deal of destruction by drying of the marsh,

and on the South side it was almost impossible to fine any

Utricularia on June 21. On the north side U. vulgaris was then

flowering profusely, though often nearly out of water, and

some plants were already producing winter buds. Though

the destruction here must have been very great, some plants

mav have been able to survive in the deeper holes in the marsh.

Some Notes on the Flowering of Utricularia

Although U. vulgaris flowers regularly year by year in most

places, this is by no means the case with the two other Norfolk

species; in fact, the only record of the flowering of IJ . intermedia

is that of Mr. W. G. Clarke, who found a single flower on Roydon

Common on July 18th, 1910. U. minor, which appears to

flower commonly in some places in England, such as the New

Forest, may grow luxuriantly in Norfolk for years without

producing a single flower. This partial suppression of flowering

is apparently characteristic of U. intermedia and U . ochroleuca

throughout their range, and is most pronounced in the latter,

but U. intermedia undoubtedly flowers with greater regularity

in some of its continental stations than it does in England, and

it is a problem of some interest to determine what are the causes

which influence it and other species in this direction.

The past year, 1921, has been, in Norfolk, an exceptionally

favourable year for the production of flowers by Utricularia,

although the excessive drought eventually led to the dis-

appearance of the plants from some of their stations.

At East Ruston U. vulgaris flowered with unusual profusion,

though many of the plants were even then partially dried up,

and on Sutton Broad not only were flowers more numerous than

usual, but the plants were growing with conspicuous vigour.

Many, perhaps most, of the plants measured over 6 feet in length,

and two taken at random were found to be 7 ft. 6 in. and 7 ft.

4 in. respectively, the former having 5 inflorescences and the

latter 4. Counting the length of lateral branches, one of these
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plants had a total vegetative growth of about 10 feet. Air

shoots and Rhizoids were well developed in these plants, but

both were entirely absent from all plants at East Ruston or at

Foulden where they were not entirely submerged.

U. minor was also found in flower at East Ruston, Foulden,

and Upgate Common, but not at Sutton Broad, where it survived

the summer in a thriving condition at the edge of the Broad.

U. intermedia remained without flowers at East Ruston,

Upgate, and Foulden, but at Roydon Common near Lynn on

June 17th three of the plants found had flower spikes. These

three plants were growing at the edges of pools, nearly out of

water. The sentimental interest attaching to a rare flower

may perhaps add a glamour which is not fully deserved, but my
impression at the time was that the beauty of this flower

rising from the water excelled that of any other water plant

known to me.

Unfortunately, although showing no trace of fading or wither-

ing of the petals, these flowers all dropped at a mere touch,

so that it is evident that the flowering season was exceptionally

early. This was also the case with U. minor and with U.

vulgaris in shallow water, but at Sutton Broad, where the latter

species grows in deep water, the flowers were not fully open till

late in July. The flowering plants of U. intermedia showed no

trace of the “ rhizoids ” which are described by Gluck as being

produced in this species as in U. vulgaris at the point where the

inflorescence springs from the stem. It seems that these

rhizoids, whatever their function may be, are not developed

except in plants growing fully submerged.

It is evident that the conditions in 1921 were specially

favourable for the production of flowers, as they were also in

1910, 1912, and 1913 (W. G. Clarke, Trans. N. & N. Nat. Soc.

XI., 1921, p. 135) ,
and it may be of some interest to attempt

to determine whatthese influences were.

One fact seems to be of great importance in this connection.

On investigating plants of U. minor taken at East Ruston early

in April it was noticed that the majority of them had minute

bud-like structures springing from the axils of certain of the
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leaves, in all cases at a point at which the stem branched.

A dissection ot these structures showed that they were rudimen-

tary flower spikes, and it is therefore clear that, whatever the

cause may be which induces flowering in U. minor, it must

operate quite early in the year and long before the flowers

themselves become noticeable.

Now the winter buds had certainly not begun to grow in

February, and probably did not so do until March, though those

kept in aquaria started into growth early in February.* If

therefore the cause which determines flowering be light or

heat it is only necessary to consider the conditions during the

single month of March.

Taking the weekly weather reports for 1921, we find that

the winter was one of unusual warmth, but of deficient sun-

shine. The spring (reckoned from February 27th to May 22nd)

was one of very exceptional warmth, but, on the whole, of

moderate sunshine. The critical period seems to have been

about the last two weeks in March, and for these and neigh-

bouring weeks the reports are as follows :

—

The conditions were therefore exceptionally favourable to

plant growth exactly at the time when the turios were ger-

minating, and it was no doubt due to the extra warmth at this

time rather than to the heat of the summer that flowers were

produced.

U. minor seems to flower habitually in most of its continen-

tal stations, though in eastern England flowering is exceptional,

and it seems probable that the difference in habit must be due

to a difference in time in the onset of spring and to the amount

and incidence of the spring increase in temperature. I have

not been able to obtain meteorological reports for Switzerland,

where both U . minor and U. intermedia seem to flower regularly,

March 13—19

„ 20—26 .

„ 27—Apr. 3

April 4—

9

Warmth,

very unusual .

.

Sunshine

abundant

moderate

abundant

unusual

unusual

unusual very abundant

Germination tegan in the first week of April in 1920.
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but, through the kindness of the Secretary of the Royal
Meteorological Society, I have seen reports from Austria and
from Holland. It is very difficult to discover from these

figures any differences which can reasonably be assumed to have
a “ florific ” influence, though the accompanying table will

show such differences as exist.

It is characteristic of stations removed from the stabilising

influence of the sea that they should have a considerably

colder winter and warmer summer than those situated nearer

to the coast, and, comparing mean temperature records of

such stations with those of Great Yarmouth, it is found that in

March or April the mean temperature of a “ continental
”

station rises above that of East Norfolk, and the difference

in May can amount to 9 degrees (Maastricht). The temperature

gradient in spring must therefore be a much steeper one at a

continental station, and the winter buds would be delayed in

germination, but exposed to a much higher temperature so soon

as germination began.

In 1921 the mean daily minimum temperature at Yarmouth
exceeded the normal mean for the month during the 2nd and

3rd weeks
; the mean daily maximum was 53° and 56°

respectively, the mean for both during the whole month being

45° or 4 degrees in excees of normal. The temperature during

March was therefore fully up to the temperature characteristic

of a “ continental ” station.

On the other hand a compraison of the spring temperatures

in 1910, which was also a very good flower year, does not seem

to support a conclusion that a high temperature during March

is a determining factor, though it is true that March in that year

was somewhat warmer than usual. But without some know-

ledge of the approximate date at which germination began or

flower rudiments were first formed such a comparison loses

much of its force.

The problem would seem to be by no means a simple one.

The influence of the autumn conditions on the production of

turios and of the winter and early spring conditions on their

germination no doubt have their part in determining whether
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flowers will be produced or not, and no solution can be expected

without in each “ flower year ” knowing the date of germina-

tion and the date of the first appearance of flower buds.

Vienna Fielder Groningen
Maastricht Norfolk

1921
Norfolk mean

Jan. 30 37 35 37 45 37

Feb. 32 37 35 39 41 38

Mar. 39 41 41 44 45 41

Apr. 49 46 48 50 45 46

May 57 53 55 59 52 50

Temperature in degrees Fahrenheit.

Norfolk figures are for Great Yarmouth.
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VI.

NORFOLK LAKES AND MERES

By W. G. Clarke, F.G.S.

Although much has been written concerning the Norfolk

Broads, with a few noteworthy exceptions, such as Scoulton,

there is a remarkable dearth of information as to the lakes and
meres of the county. So far as I know, not even a list has been

compiled, though many of them are of considerable interest to

the botanist, ornithologist, and ichthyologist. Such information

as I desired was not to be obtained from casual visits, and I

have therefore sought the help of those with long experience of

the lakes and meres. In most instances this has been generously

given, and in all cases has, I hope, been acknowledged. That
the details are incomplete must be regretfully admitted-
botanical notes were so meagre that I have omitted them
entirely—but this preliminary survey may draw attention to a

field of operations which has been unaccountably overlooked.

Apart from the Broads there appear to be seventeen natural

sheets of water in the county, with an approximate area of

141 4 acres. 1 races of pile-dwellings have been found in

Saham Mere
;

in Mickle Mere, Wretham, when it was pumped
dry and deepened in 1856

; and in Wretham West Mere when
it was drained in 1851. In the last-named there were also

bones of the red deer and long-faced ox. Remains of compara-

tively recent specimens of the European freshwater tortoise

{Emys lutaria

)

were found for the first time in the British

Islands in one of the Wretham Park Meres, in 1862. Old Buck-

enham Mere, Ouidenham Mere, Saham Mere, and Mickle Mere,

West Wretham, were marked on Morden’s map of Norfolk in

1695, and all the natural sheets of water, with the exception of

Croxton Punch Bowl, on Faden’s map in 1797.

There is evidence that the area of water in the county a

century or two ago was greater than at present. Excluding

the decoys in Broadland and the Fleggs, Besthorpe was aban-

doned about 1815 ; Dersingham dried up about 1870 ; Feltwell
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is only marked by a depression in the fens
;
Hilgay (Woodliall)

was given up about 1860 and all traces are gone
;

Holkham

may still be traced on the marshes half a mile north of the

church
;
Longham is quite gone ;

and Methwold was abandoned

in 1872. Of Stow Bardolph decoy, Sir T. L. Hare tells me

that “ there was a natural marsh of perhaps 200 or 300 acres of

land, possibly more, before that bit of country was affected by

the drainage schemes carried out in the 17th and 18th centuries.

Before these works it must have been almost all marsh. I

have seen it stated that about 200 years ago the decoy was let

by the Hare of that day to someone for an annual rent of 7500.

If that is correct the decoy must have produced a prodigious

number of ducks.” It has not been used since about 1826.

Of Wolterton decoy there are remains in the south-west corner

of the park, and Wormegay was last used in 1838.

Some of the lakes and meres which formerly existed in the

county have been drained
;

others have grown up
;

and on

the whole the tendency is undoubtedly for the area of water to

decrease.

One of the Antingham ponds has dried up
;
one of the four

Hempstead ponds is now grass, and another reeds. Ihe

meres at Old Buckenham, Quidenham, and Stow Bedon have

only a small area of open water left. Dealing with the parish

of Quidenham, Blomefield said :
“ Redemere or Reedmere lies

on the right hand of the road to Kenninghall, and is now quite

grown up, there being no remains of it but a reedy swamp.”

" Attleborough Meer ” was marked in Ogilby’s “ Britannia
”

(1675) as a large area each side of the road between Attleborough

and Wymondham, but nearer the former place, though it was

probably more a swamp than a sheet of water. Hockham Mere

was marked in Morden’s map (1695) as almost the same size

as Old Buckenham and Quidenham meres, with a tributary

flowing from it in an easterly direction to the Thet at Shropham.

It was a separate water of the lord of the manor who had a fish

house there, is said to have contained 280 acres, and was 4,245

yards in circumference. The common and Cranberry Fen were

enclosed in 1 795, when this was drained. Its site is now a swamp
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with great quantities of Osmunda and Sphagnum. Mannington
Mere, which originated from a subsidence of the ground in 1717,

is also dry. Rockland Mere, which was a mile north of Rockland
St. Peter Church, has been drained

; Wicklewood Mere was two
miles north-east of Semere, Hingham, and along the course

of the same stream, but has been filled up with silt and vegeta-

tion. Oxburgh Lake was shown on Faden’s map, but has since

been drained, and a sheet of water was also shown between the

Hall and the river at West Harling, but Mr. W. Kerridge

informs me that there is now only a small pool, no doubt part

of the old moat.

There are at least 50 lakes and meres in the county which are

wholly or partly artificial, made by damming small streams,

or by digging out a portion of the valley bottom of a rivulet.

They have an approximate area of 686 acres. That the

following were constructed before 1797 is proved by the fact

that they are shown on Faden’s map of that date :—Antingham,

Aylsham, Barningham, Beeston St. Lawrence, Blickling,

Cockley Cley, Ditchingham, Gunton Great Water and Pond,

Haverland, Hemblington, Heydon, Hillington, Holkham, Hove-

ton St. Peter, Kimberley, Melton Constable, North Elmham,

Raynham, Scottow, Scoulton, West Tofts, Westwick, Wolter-

ton, and Worstead. It is a somewhat remarkable fact that in

only two instances have I been able to obtain definite evidence

as to the date when these lakes were constructed, though a

number of the park lakes seem to have been made contempor-

aneously with the unmoated mansions in the 16th, 17th, and

18th centuries, during the development of landscape gardening.

Those not marked by Faden, but which appear on Bryant’s

map in 1826, are Brooke, Didlington, Hempstead, Honingham,

Mannington, Stradsett, and Stratton Strawless.

Water-loving birds naturally find sanctuary on and around

these pools. They are the haunts of coot, moorhen, and little

grebe
;

the dash of the kingfisher and his characteristic call

are both familiar
;
and the herons fish in the shallows. Some

of our finest Norfolk heronries are associated with the park
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lakes at Didlington, Gunton, Holkham, Kimberley, Melton

Constable, and Narford.

The largest mere is Mickle Mere, West Wretham, with an

area of 29j acres, and the largest lakes Didlington with an area

of 60 acres and Narford with an area of 56 acres.

Thirteen of these lakes are associated with the Bure, 6 with

the Wissey, 5 with the Wensum, 3 with the Yare, 3 with the Ant,

2 with the Nar, and one each with the Waveney, Glaven, Tud,

Thet, and Babingley River.

In the following brief account I have sought to give data

as to the approximate area and depth of the lakes and meres,

as to whether they are natural or artificial, the chief species of

breeding and visiting birds, and the species of fish.

A.

—

Natural

Croxton Devil’s Punch Bowl. Situated on the northern

boundary of Croxton, just south of the “ Drove ” road, and

south-west of Fowlmere, the southern half of which is in

Croxton. A description of it appears in our “ Transactions
’

(Vol. VII., pp. 508-09). When fairly full the mere has an area

of about an acre. It was quite dry in 1905 and 1909, extremely

full in 1913 and 1919, and very low in 1921.

Diss Mere. Mr. F. J. Bennett (quoted in “ The Water Supply

of Norfolk ”) says :

—
“ This expanse of water, which is oval in

shape, is bounded on the north by steep shelving banks, while

at one point on the south the margin is nearly level and has a

communication with the Waveney, which, however, I believe

to be an artificial one. The water is derived chiefly from

springs in the chalk, for although the mere lies in the glacial

sands, these sands are not very thick, so that its bottom, which

lies deep down, must be on the chalk.” A survey of 1835

makes the area 5a. lr. ll|p. The report of the Medical Officer

of Health for 1912 states that there are five springs in the

centre of the mere. Measured in 1885 it was found to have an

area of 5a. 2r. 15p., and to average in depth 17i feet, the

greatest depth being 19| feet. The nesting birds (I am informed

by Mr. H. F. Whitrod) are coot, moorhen, little grebe, kingfisher,
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and reed warbler
;
and the visitors, swans, wild geese, mallard,

wigeon, pochard, teal, sheld-duck, great crested grebe, black-

headed gull (during stormy weather in spring), and water rail.

A pair of eared grebes were killed on the mere about 1860. Pike

are rare, and golden and Prussian carp, tench, and eels are found.

Sticklebacks were very numerous a few years ago, but have

decreased in numbers. Mr. Whitrod also states that the muddy

bottom is abundantly stored with eels, and every summer the

sun warming the water helps, or starts, fermentation, when

the mere is popularly said to be “ sick.” The gases generated

affect the fish, causing them to come to the surface, where they

float in a dazed condition, and many are found dead. The scum

which accompanies the phenomenon passes off after a week or

more, and the water resumes its former condition. During the

“ sick ” time a large quantity of eels are easily caught with

home-made nippers made of wood with nails for teeth, and are

eaten. No case of illness has ever been known to arise from

their consumption ;
indeed, they are much extolled for their

quality and flavour.

Hinc.ham Semere. Faden described this as “ Sea Meer.”

It is one mile south-east of Hingham Church, receives two small

streams, and has an outlet by the stream flowing to Hackford.

Its north bank is very steep, and it is surrounded by a thick

spread of boulder clay. Lieut.-Col. Dudley Buckle informs me

that it is almost circular, with an area of about 20 acres, with

a depth of 10 to 12 feet at the sides, and 17 feet in the middle.

The fish are pike, perch, rudd, tench, bream, and eels. Six

pairs of great crested grebe arrive in February and all nest,

but in 1920 only three nestlings lived to leave the mere. They

depart in November. Mallard visit the mere, and four pairs of

duck nested in 1921. Pochard, scaup, and tufted duck also

visit the pool, and coots and moorhens nest. Black-headed

gulls are frequent visitors. The Hingham Yacht Club uses the

mere for racing in the summer.

Houghton Washmere and St.James’ Pond. Mr. Alexander

H. Munro informs me that the Washmere extends to just over

5 acres, and St. James’ Pond, quite near, is rather over 2 acres.
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In a north-westerly direction there was formerly a series of

meres, which were connected with the two now existing,

but the former are now dry and grown up with willows and

underwood. A strong spring rises at the edge of the Washmere.

Maps 200 years old show the whole series of five meres. The

average depth of water in the two meres is 5 feet, but one part

of the Washmere is deeper. Moorhens nest, and teal, wigeon,

shovellers, and herons are visitors. There are now three white

swans, two black swans, and a few Canadian geese, which are

fed by the keeper. The fish comprise pike, roach, carp, perch,

and eels, but pike predominate.

Old Buckenham Mere. Sir Hugh Beevor informs me that

there is one acre of water, but the septagonal ditched boundary

encloses an area of eight acres. Blomefield refers to it as old

manorial property, and on the division of the manor it was

attached to Old Buckenham Leys Manor. Locally the enclosure

is always called “ the manor.” Morden in 1695 showed a tribu-

tarv flowing from the mere, by Fettle Bridge, into the Thet.

There are very few birds on the mere, or fish in it.

Quidenham Mere. Morden in 1695 showed a westerly

tributary flowing from the mere to the Thet. It is a small,

oval sheet of water, at one time of seven acres, but much grown

up of late years. Blomefield stated that “ The Meer called

Semere belongs to this manor, two-thirds of which is in this

parish, and the rest in the parish of Kenninghall ;
it contains

about 14 acres of water, and had a decoy formerly.” A great

northern diver was shot here in 1838.

Saham Mere. This is 13 acres in extent, in the chalk area,

but boulder clay touches it on the east and south. On the west

there is an inlier of chalk. It has an outlet to a tributary of the

Wissey, but this is an artificial one, and made for taking the

overflow water. It is almost circular, and except on the south

side- is bordered by trees— alder, ash, beech, birch, elm, horse

chestnut, Scotch pine, spruce, and willow. It receives the

drainage of the surrounding slopes, but is also fed by springs,

and has never been known to become dry. In an average year

the depth of water at the deepest part is about 8 feet. Coarse
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fish breed abundantly, the northern shore providing a hard,

gravelly bottom, while on the southern shore there is more mud.
Pike, bream, roach, carp, and tench occur, and eels attain a

weight of 8 lbs. In September, 1919, four anglers captured

200 carp in eight days, the total weight being 250 lbs. The
largest recorded carp is 6f lbs. Black bass were formerly bred

here, but appear to have become extinct. Great crested grebes,

moorhens, coots, water-rails, reed warblers, and sedge warblers

nest every year
; the boom of the bittern and the call of the

little bittern have been heard. Mallard, shovellers, tufted duck,

pochard, teal, and gadwall also breed
; scaup, golden eye, and

long-tailed duck have been caught in the winter
;

and brent

geese, white-fronted geese, bernacle geese, wigeon, golden eye,

and sheld-duck have been pinioned and kept on the mere.

Stow Bedon Mere. This is a mere on the boulder clay, but

appears to be fed by chalk springs, though it has a. distinct

outlet. It is gradually growing up, and of the five acres within

the banks there is only (I am informed by Mr. F. Pearce) about

one acre of clear water. There is about 3 feet of water, and the

mud is at least 15 feet in depth. Mallard, teal, and shovellers

are the chief birds, and tench, perch, and eels the chief fish.

A colony of the Italian variety of the edible frog has been known

here for a number of years.

East Wretham Langmere. This mere is on the heathland,

and when of average depth has an area of 12 acres. A descrip-

tion of it appears in our “ Transactions ” (Vol. VII., pp. 503-05),

and of the bird-life of this mere, with Ringmere and Fowlmere,

in Vol. VIII., pp. 747-54. A smew was seen here on January

6th, 1916, by Dr. S. H. Long. In addition to the fluctuations

in water-level previously recorded, the mere was dry till the

autumn of 1903, full in August, 1904, and quite dry throughout

1905. In February, 1906, it again contained water, and

fluctuated till August, 1908, when it was full, but was again

quite dry throughout 1909. It contained water in March, 1910,

was full in April, 1911, nearly dry at Christmas, full in April,

1912, and so remained until 1920. It was low in March, 1921,

and quite dry in October.



274 NORFOLK LAKES AND MERES

East Wretham Ringmere. A description of this mere

appears in our “Transactions” (Vol. VII. pp. 500-2).

It has an area of 6f acres. Ringmere remained dry until

October, 1903, was full in April, 1904, and dry at Christmas,

1905. It again contained water in February, 1906, and re-

mained fairly full until April, 1909, but was again dry at

Christmas. It contained water in 1910, was dry at Christmas,

fairly full in February, 1911, and so remained till 1920, but in

March, 1921, was low, and during the year became greatly

reduced in size.

West Wretham Fowlmere. This mere has an area of 18 acres,

and the southern half is in Croxton. It is described in oui

“ Transactions ” (Vol. VII., pp. 505-08). It was dry until

August, 1903, and fluctuated almost year by year, the increase

in the height of the water killing most of the alders planted on

the south-eastern shore, and it did not again go dry, not even in

1921. When full there is a depth of 18 ft. of water at the

northern end, and it gradually becomes shallower to the south.

For some years past crossbills have nested on the Scotch pines

and spruce near the mere. In May, 1912, two reeves were seen

here. Tench up to 3 lbs. and perch are abundant, and in 1897

an angler caught over 1 cwt. of fish in one day.

West Wretham Hill Mere. This has an area of 8§ acres,

and is situated in Wretham Park.

West Wretham Home Mere. This is situated on Thorpe

Heath, west of the Thorpe Belt, and has an area of 4J acres.

It is bordered on the north and west by a line of Scotch pines,

and is the resort of ducks of the same species as the other

Wretham Meres.

West Wretham Mickle Mere. This has an area of 29 J-

acres, and a small stream which flows from it eastward beneath

the “Stone Brig ” ultimately joins the river Thct. About 1836

it was made into a decoy for Mr. Wyrley Birch, with ten pipes,

one of them left-handed. A white-tailed eagle was shot here in

January, 1890, and a white stork in 1838. Mr. Sydney Morris

informs me that most of the meres are very deep, but the

deepest part of Mickle Mere is not more than 20 feet. There are
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great quantities of fish, shoals of carp up to 10 lbs. in weight,

large rudd, roach, bream, perch, pike (the largest caught by

Mr. Morris being 29 lbs.), and eels. Mr. Morris adds :

—
“ I

have seen otters and badgers there and their young ones.

When sitting in a punt one day I saw an osprey dive down and

take a fish and sit on a tree with it close to me.” Boulder clay

touches the mere on the north and loam on the south
;
but chalk

is seen here and there around it and it lies in a chalk area.

Cormorant, smew, and goosander have been shot
;
and most of

the species of duck which breed on the heathland meres also

nest here, as well as the great crested grebe.

West Wretham Rush Mere. This has an area of 4J acres,

and is situated in Wretham Park.

West Wretham West Mere. This has an area of 2£ acres,

and is situated in Wretham Park.

B.—Wholly or Partly Artificial

Antingham Ponds. From information supplied by Mr.

C. W. Barritt and Mr. E. D. Horsfield it appears that originally

two ponds were made by damming the river Ant, which rises

in the parish of Thorpe Market, in order to work a mill which

still stands below the ponds. The northern or Southrepps

Pond was 5a. 2r. 33p. in extent, but was drained about twenty

years ago, and its bed is now an osier carr. The southern, or

North Walsham Pond, was 5a. 3r. in extent, but has been growing

up for many years. This pond has an artificial dam on the

south. The average depth of water is now about 2h feet, with

a maximum depth of 4 feet. Mallard and snipe nest near the

ponds, and teal, swans, great crested grebe, curlews, and

goosanders are among the visiting species noted. The fish

include pike, carp, bream, tench, roach, perch, rudd, and eels.

Earl}7 in March, 1922, a 291 lb. pike was caught in this pond.

Ayi.sham Woodgate Lake. Mr. T. W. Purdy tells me that

the area of this lake is 2.220 acres. Before 1S70 there was a

small pond, probably of about 20 rods, fed by a spring. This

was enlarged to about an acre by the late Mr. R. J. W. Purdy

about 1870, and to its present size in 1884. The average depth is
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3 feet. The nesting birds are coot, moorhen, and little grebe,

and the visitors mallard, teal, pochard, wigeon, tufted duck,

great crested grebe, common sandpiper, green sandpiper,

heron, Canadian goose, Egyptian goose, herring gull, black-

headed gull, yellow wagtail, and kingfisher. The fish are perch,

roach, and eels. Tench and gudgeon were all killed by an appli-

cation of weed-killer to the garden paths just before a thunder-

storm. Close to the lake and fed by the spring is an old brick

bath about 4 feet deep.

Barningham Lake. Situated in the park near Barninghain

Hall. Mr. E. M. Hansell informs me that it is just over 5 acres

in area. Originally there was a small stream, a tributary of

the Bure, which had its source about 500 yards from the north

end of the present lake in a small pond with a spring. The

lake was made about 1807, at the time of the alterations to the

Hall and garden by Mr. Repton, the architect. At the south

end the lake is considerably wider, and reaches a depth of 12

feet, becoming shallower to the north. There is a wall on the

south with a sluice. Duck, tame swans, and grebe come to the

lake in winter. Mallard have been known to breed in the lake,

but the young ones, as is the case with young moorhens, often

fall a prey to the pike. Coarse fish are found, and Mr. J. S.

Mott, the owner, has caught a pike of 34 lbs., and another angler

caught one of 26 lbs.

Beeston St. Lawrence Lake. Sir Edward Preston informs

me that the area of this lake, which is in the park near Beeston

Hall, is just under 10 acres. It was formed from a

stream which runs through the lake and empties itself in Barton

Broad. It is also fed by three excellent springs which kept the

lake full and running over during the summer of 1921. The

depth is 1 to 6 feet, with an average of 3 feet. Gulls are always

present in large or small numbers
;

herons from the heronry

at Catfield fish regularly
;
mallard and teal are regular visitors,

and snipe occasional. In November, December, and February

flighting duck appear in large numbers. Canadian geese and

swans are also visitors, and mallard, moorhens, and coot nesting
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birds. There are some large pike and tench, besides roach,

perch, rudd, bream, and eels.

Bucking Lake. Mr. C. R. Birkbeck informs me that the

lake, which is situated in the park near Blickling Hall, is about

26 acres in extent, and appears to have been dug before the

present Hall was built in 1626. The “
Norfolk Tour ” states that

“ The lake, which is of a crescent shape, the bow of which extends

a mile and the string half a one, the extreme width being about

400 yards, is one of the finest in the kingdom. The colour

is very bright, but what renders it uncommonly beautiful is

the noble accompaniment of wood. The hills rise from the

edge in a various manner.” Mr. A. E. Powell tells me that the

lake is fed by a stream which flows under the Hall from the

direction of Oulton, and that at the side of the lake are wells

into which the water can be diverted. The lake is shallow

in the middle, and in 1868 was quite dry there. Mr. Birkbeck

states that the average depth is about 3 feet, deepening at the

bottom end to 4 or 5 feet. Ducks of various species, coot, and

grebe are the common birds. The fish include pike, tench,

carp, perch, roach, dace, and eels.

Brooke Lakes and Meres. The “ Geology of Norwich ”

states that “ The Brooke Meres were excavated in the boulder

clay. They may have been dug out for the marl, and are now

serviceable as holding a water supply, unfit however for human
consumption.” Major T. E. Bussell informs me that that there

are in Brooke a lake of 5.105 acres, natural but enlarged in

1830, a small lake of 1.258 acres, probably natural, a mere

and island 1.194 acres, and a mere (Lord Canterbury’s) about

one-third of an acre. The average depth of the lakes is about

6 feet and of the meres about 3 feet. Mallard, moorhen, little

grebe, and kingfisher are nesting species, and the teal a visiting

species. Brown and rainbow trout are found in the lakes,

and golden carp, eels, dace, and pike in the meres, until the

summer of 1921, when the meres dried up and the fish died.

Cawston Pond. A decoy in Bluestone Hall Plantation was

demolished early in the 19th century, when the pond was
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cleaned and the water enlarged, and now has an area of about

20 acres, though vegetation has encroached on the open water.

Cockley Cley Lake. The lake is in the park near the Hall,

and Mr. F. Allen informs me that it is about 3J acres in area,

and was formed by a dam across a small valley. There are

springs in it, and in many places near it. The “ Geological

Memoir ” says that “ A tributary of the Wissey rises in a

powerful spring some way above Cockley Cley Hall
;

it deposits

much tufa, and is not known to run dry.” The lake has an

average depth of three feet, and was made between 1720 and

1797, as Mr. Allen has a map of the former date on which it is

not shown, and it appears on Faden’s map issued in the latter

year. It was cleaned out in 1921, when the bottom was found

to be hard and sound. It was dry for some months in that year,

but began to fill again early in 1922. Mallard, tufted duck,

gadwall, snipe, and redshank frequent it ;
and trout, roach,

and eels are the common fish.

Didlington Lake. The Hon. Margaret Amherst sends me the

following interesting account of the lake, which is in the park

near the Hall. “ The lake, which now extends for about 60

acres, has been enlarged at various times from what was evidently

a small natural mere, probably the remains of the old river-

bed. In a painting by James Stark about 1820 the lake is seen

in front of the house with the lime avenues and trees on its banks,

much as that part is now. In 1856 it was enlarged, and at the

north-west corner a terrace raised with arches for boats under-

neath. The eastern end was increased in the sixties and

seventies, and the further lake, which was developed out of a

mere, a marsh, and some streams, was also made during these

years. The further lake is on a lower level, and is connected

by a lock. In the upper lake there is one large island and eight

smaller ones, and in the lower, one large and one small, and a

large expanse of sedge and reed between the large island and

the bank which divides the river Wissey from the lake. The

lakes are fed by a stream which rises in Ickburgh, joined close

to Didlington Hall by a stream rising in the covert where there

is a duck decoy. For the most part the lake is shallow, but in



NORFOLK LAKES AND MERES 279

some places attains a depth of 10 feet. In parts the bed is

muddy, and in others sandy. When the boathouses were built,

and again when they were rebuilt, the lake being drained for the

purpose, remains of mammoth, Bos longifrons
,
and other animals

were found. The lake is a haunt of wild fowl. Pintail, golden-

eye. pochard, teal, mallard, tufted duck, garganey, shovellers,

and wigeon are regularly seen. Ospreys, goosanders, and
mergansers have been seen, and a bittern was present for about
three years not long ago. Black-headed gulls are visitors, and
during the immigrations of sand grouse they used to be seen

Aying from High Ash heath (about two miles off) to drink in the

lake. It is well stocked with coarse fish—roach, dace, perch,

minnows, and pike—some of the last-named scaling over 20 lbs.

There were till recently a few carp in the old part. Trout have
been put in from time to time, but as a rule soon disappear,

being caught by herons and otters, of both of which there used

to be a great many. The water runs out of the lake (1) by a

turbine which pumps up the supply to the tanks in the tower

of the hall
; (2) over a waterfall, and (3) through the sluice

from the lower lake. These three streams join and fall into the

Wissey about a mile lower down.” The decoy, about 1 J acre in

extent, was made by the Rev. John Fountaine in 1865. It has

four pipes. The Didlington heronry was formerly well known.
Ditchingham Lake. This is situated in the park near the

Hall, and Mr. Wm. Carr informs me that it ought to be about

8 acres in extent, but is getting badly silted up. It is an

enlargement of a small tributary of the Waveney, and was

constructed by “ Capability ” Brown. It is a favourite

haunt of duck, and teal breed there. There used to be a

rookery, but the rooks were driven away by the herons, who built

two nests there one year, but were in their turn driven away by

the rooks, who, however, did not go back. The fish are pike,

perch, roach, tench, and a pair of otters have bred there.

Felthorpe Fish Pond. Mr. Reginald Laurence tells me that

two small pieces of water in the park near the Hall were dredged

and formed into one about 20 years ago, making a sheet of water

of about 3 acres. It is chiefly fed by springs in the pond and
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springs near by, and by a small stream, and one end is artificially

banked. The depth is very variable, there being some deep

pools, although a portion is quite shallow. It is visited by wild

duck, and coots, moorhens, and little grebe nest. Mr. Laurence

has stocked it with trout
;

the rainbow disappear after two or

three years, but the fario have been fairly successful.

Gunton Great Water and Pond. These are sheets of water

in Gunton Park. A tributary of the Bure starts north-west

of Roughton, and flows through the village, through Great Water

and on to the Bure nearly a mile distant. Mr. W. E. Paul

tells me that Great Water contains about 38 acres and is nearly

silted up. At the top end is an island where herons have nested

for a great number of years. The Pond is about 16 acres in

extent, and is connected with the Great Water by a stream.

In severe weather a great number of wild fowl frequent the

waters, and some species, including Canadian geese, remain to

nest. Both lakes are artificial, and were probably con-

structed about 150 years ago. In places they are quite shallow,

and in others 7 to 10 feet in depth. There are plenty of coarse

fish—pike, perch, and roach—some of the pike attaining a

large size. The “ Birds of Norfolk ” states that goosanders

were formerly regular visitors, as many as twenty having been

seen at one time.

Haverland Lakes. I am informed by Mr. G. Gooch that the

area of the big lake is 17 acres, and of the small one adjoining

3 acres. They are artificial, and the average depth is about

4 feet. The lakes were formed by damming a tributary of the

Wensum, and the water is used for the Hall. The chief

water-fowl are mallard, teal, moorhens, and coots, and the chief

fish, pike, bream, and roach.

Hemblington Peddam. This picturesque sheet of water was

formed by damming a small tributary of the Bure which flows

into South Walsham Broad, presumably in connection with

Petty Mill, which is marked on Faden’s map (1797). Mr.

Godfrey W. Weston tells me that it is still sometimes called

“ Petty-mill-dam,” though nobody now recollects the mill. He

also states that the pool is about 8 acres in extent, and the dam
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is thickly planted with rhododendrons. The deepest part (about

8 to 10 feet) runs from the waterfall to the inlet at the far end and

about 30 yards from the east bank, and was no doubt the bed of

the stream before the dam was raised. To the west it gradually

slopes off to quite shallow water. The present owner let out all

the water in order to remove the fish, chiefly bream and pike,

and stocked it with trout. Various species of duck are common.
Ihe “ Norfolk Directory” (1845) described this as “ a fine lake

or dam, with beautiful waterfall, ornamented with grottoes,

arches, piles of stones, and clumps of trees, arranged in the most

fantastic manner,” but little trace of these remains.

Hempstead Sf.lbigg Pond. Mr. J. H. Gurney, F.Z.S., tells

me that the estate was originally purchased by his great-

grandfather, and that the pond was then in existence. It is

undoubtedly artificial, and until the year 1845 there was a very

productive decoy, 1000 teal being taken in the winter of 1834-35.

Mr. E. Cole adds that it is about an acre and a half in area, with

an average depth of about 6 feet. Wild duck frequent it, and

pike and perch are also found.

Heydon Lake. Mr. A.C. Beck informs me that this is an en-

largement of a small tributary of the Wensum which passes

through the park, and has an area of la. 3r. 35p. It is fre-

quented by wild fowl, and contains coarse fish.

Holkham Lake. The lake fills the bottom of a narrow valley,

which is well wooded, except at the south end, and contains

a small wooded island. It is fed by springs at the south end, and

has a length of 1056 yards. The “ Norfolk Tour ” says that

" the shore is a very bold one, all covered with wood to a great

height
;
and on the top stands the church.” In 1884-85 it was

calculated that as many as 10,000 wigeon rested on its surface

every day. Prior to 1854 only mallard and a few stray teal

resorted to the lake, but at times the surface of the water has

in some years been almost covered with wild-fowl. A small

party of smews—5 to 7—used to frequent the lake annually.

Teal and great crested grebes are regular visitors, and tufted

duck and wigeon appear in winter. There is a heronry near

by, and in 1920 there were 26 nests, not more than five on any
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one tree. The Earl of Leicester informs me that the lake was

presumably an arm of the sea, cut off by a dam with sluice and

culvert about 200 years ago, but the exact date is not known.

The area is about 36 acres, the deepest part 16 feet, and the

southern end quite shallow. A large variety of wild fowl resort

to it in winter, including some thousands of duck, teal, and

wigeon. Large numbers of Canadian geese and Egyptian geese

make it their home, and with mallard and great crested grebe

nest regularly.

Holme Broad Water. Mr. Thomas Nelson informs me that

the area is 20.542 acres, and that it was a creek until the sea

was excluded by a bank made on the east under powers con-

ferred by the Holme Common Inclosure Award of 1860. It is

fed by the river Hun, which rises in Hunstanton Park. It has

become much more shallow since the gale of November 29th,

1897, washed the sea defences away on the north side and carried

debris into part of the broad. Dr. B. G. Sumpter adds that the

nesting birds are 9 or 10 pairs of mallard, 3 or 4 pairs of shovellers,

about half a dozen pairs of sheld-duck which remain on the broad

with their young until August, teal, gadwall, and snipe oc-

casionally, and coots, moorhens, and little grebe in the reed-

beds. Other visitors are gulls, cormorants, herons, red-headed

pochard, golden eye, and garganey, and scaup are fairly frequent

in hard winters. “ When the water is low, leaving bare mud ”

(continues Dr. Sumpter), “ I have seen reeves and ruffs (occa-

sionally), dunlin, ringed plover, greenshank (a flock of 18 one

year), godwit, little stint, common sandpiper, green sandpiper,

and a few years ago quite a big lot of curlew, sandpiper, and

occasionally grey phalarope. I have records of a spoonbill

and red-throated diver being shot there, and several years in

April have seen a pair of black tern. One April I saw on a

cultivated field a little way from the broad a flash of five dotterel.

Often a small flock of pink-footed geese will make their head-

quarters there, and I have seen wild swans once or twice.

(There are many tame ones.) The total bag for 1918 was 24

hares, 61 rabbits, 51 mallard, 30 teal, 1 1 shovellers, 3 wigeon,

8 red-headed pochards, 1 golden eye, 1 scaup, 8 lapwings, 2 golden
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plover, 65 snipe, 4 woodcock, 2 curlews, 2 greenshank, 3 red-

shank, 3 reeves, 1 ruff, 9 coot, 46 partridges, 5 pheasants, 5

pigeons, 5 stint, 1 little stint, 1 green sandpiper, and 1 ringed

plover.” The fish are flat fish and eels, a few trout, and roach.

Honingham Lake. This lake is in the Park near Honingham
Hall, and Mr. Francis Rowbottom informs me that it has an

area of 7 acres, and was made about the year 1800. It is kept

well supplied by springs which rise within a mile on the west,

and during 1921 a continuous supply was maintained. From
the lake the water flows into the river Tud. Mallards, coot,

moorhens, and swans nest on the banks, and teal, herons, gulls,

and geese are frequent visitors, as are also otters. The lake is

well stocked with pike, perch, and roach.

Hoveton St. Peter Lake. This is in the park near Hoveton

Hall. Mr. G. F. Buxton states that it is about a quarter-mile

long and 40 yards wide, and contains about 4 acres. It was

made by throwing a dam across a small stream which flows

from west to east. The average depth is about 3 feet. Mr.

Buxton adds :

—
" A good many ducks come, and I have seen

besides mallard, shovellers, tufted duck, pochard, and teal, also

herons and kingfishers. Mallard and teal nest there. There

are plenty of pike, bream, and other coarse fish.”

Ketteringham Lakes. Lieut. -Colonel Raymond F. Boileau

informs me that the upper lake is 420 yards long and has an area

of 3a. 2r. 18p., and the lower lake is 220 yards long with an area

of 2a. 3r. Both are supplied by many springs. Water from the

upper lake descends about 8 ft. into the lower. The history of

the lower lake is unknown. About 100 years ago the upper lake

was a series of fish-ponds on a stream which had its source in

springs close by and flowed through the ponds to the lower lake.

The ponds were united to form a lake of about 3 acres, and about

1840 another half-acre was added up-stream. About 1875 the

down-stream end of the upper lake had a depth of about 10 feet,

and of the lower about 12 feet, but both are now greatly silted

up. The average depth in the two lakes is now about 4J to 5

feet. The nesting birds are mallard, coot, moorhen, and

kingfisher. Visitors include pochard (23 on Feb. 17, 1922),
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little auk (Feb. 6, 1922), sandpipers, snipe, little grebe, red-

necked grebe, Canadian geese, tufted duck, teal, black-headed

gull, tern, heron, and swans (3 mute in Jan., 1922). The fish are

pike, tench, roach, rudd, perch, and eels. A pike of 34 lbs.,

the largest at the Norwich Fisheries Exhibition, was caught in

the summer with an artificial bait about 1870. Another,

preserved at Ketteringham Hall, weighed 284 lbs., and was

gorging a tench 18 inches long when it took the bait in 1898.

Others have been taken of 27, 25, 24, 22, and 21 lbs., and some

very large eels. There were no perch until 1895, when 18 about

5 inches long were placed in the upper lake. They are now

plentiful in both lakes, and reach two pounds or more. Years

ago there were large carp, but they are believed to be extinct.

Otters visit the lakes at times. A stream flows from the lower

lake and joins the Yare by Cringleford.

Kimberley Lake. This is an artificial sheet of water con-

structed about 200 years ago in Kimberley Park. The
“ Norfolk Tour ” states that “ The piece of water which lies in

this parish and there said to contain about 12 or 14 acres is now

extended into a noble lake of about 28 acres, which seems to

environ a large wood or carr on its west side, rendering its

appearance to the house much more grand and delightful.

The rivulet that ran on its east side is now made a serpentine

river, laid out in a neat manner.” Mr. R. E. Parker tells me that

the area of the lake is 27 acres, and the island 1 Ja. There is no

greater depth of water than 4\ feet, and about 10 to 14 feet of

mud. Its most important feature is the heronry, which has an

average of about 30-36 nests per annum. Mr. Parker has

counted over 60 herons standing in the park opposite the island

on an early morning in July. He also saw a spoonbill in July,

1910. In summer there are few birds—about three pairs of

coots, two pairs great crested grebe, and numerous moorhens.

About 20 pairs of Canadian geese breed on the island and get

their young into the river as quickly as they can. In 1852 a

gadwall was shot on the lake. In 1884 there were fourteen

goosanders in February and thirteen in December. In winter

there are quantities of teal and wigeon, smaller flocks of
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golden eye, pochard, and tufted duck, coots, mergansers, and

goosanders. Mr. Parker has seen a peregrine stoop at a duck.

The fish are pike, bream, roach, rudd, dace, tench, perch (up to

2\ lbs), and an occasional trout. Otters frequent the island.

Mannington Lakes. The area of the larger of the lakes in the

park is 1 .357 acres, and of the smaller .758 acre. In “ Manning-

ton Hall and its Owners,” Sir Charles Tomes states that a map of

1565 shows that a set of springs that rise to the west flowed into

the fish-pond, about 2 acres in extent. By 1742 the upper end

had silted up and was apparently a marsh. However, it was

again cleared out, and is still a sheet of water, though shallower

than the rest. The large pond is no doubt artificial, the lower

end shoeing indications of having been in the first instance a

dam. Sir Charles informs me that both lakes are regular oblongs,

and are fed from springs distant three-quarters of a mile.

Where the principal springs arise there are traces of an extensive

dam, probably for a mill. The average depth of water in the

lakes is four feet. The resident birds are a few mallard, many

moorhens, and a pair of kingfishers. The visitors are mallard,

teal, coot, and tufted ducks. The fish are pike, roach, perch,

and a few eels, and a few large carp. At different times an otter

has killed four or five large carp—about four or five pounds.

The lakes were obviously made as fish-ponds for the house,

which was built in 1460. The overflow passes into the Bure at

Itteringham.

Marsham Bolwick Lake. Mr. Walter L. Buxton informs me

that the lake near Bolwick Hall was artificially made by

diverting the stream about half a mile up the valley, through a

cutting, at some time about the beginning of last century, the

chief purpose being to provide enough fall to work the mill.

It covers between three and four acres, and is of very irregular

shape and depth. Where the stream enters it is almost silted

up, but at each end there is a depth of about 10 feet. On

January 28th, 1922, there were 30 mallard, 6 tufted duck, 1

pochard, 1 coot, 4 little grebe, and 30 to 40 moorhens on it.

Mr. Buxton has also seen a shoveller, pintail, teal, wigeon, and

gulls, common and green sandpipers, common and jack snipe,
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heron, and (in 1915) a greenshank. The nesting birds are

mallard, moorhen, little grebe, kingfisher, and reed warbler.

The lake contains trout, tench, a few pike, and eels.

Melton Constable Lake. The “ Norfolk Tour ” states that

“ The park . . . has lately been judiciously ornamented and the

great canal made with uncommon difficulty and much judg-

ment, which when properly united with wood will have a fine

effect.” Mr. R. Owen Goddard tells me that the area of the

lake is 17.522 acres. The exact date of its construction is

unknown, but it was certainly before 1750. The northern half

averages three feet in depth, and the southern half from ten

to twenty feet. There is an old-established heronry of some

twenty nests. In 1914 a pair of cormorants nested in a tree on

the island in a heron’s nest. Mallard and grebe nest, and visi-

tors are teal, gadwall, pochard, great crested grebe, white-fronted

and pink-footed geese. It abounds in pike and all other kinds

of coarse fish.

Narford Lake. In the park near Narford Hall. Mr. J. F.

Attwood informs me that it was constructed in 1840, when its

area was 27 acres, but was subsequently enlarged, and has now

an extent of 56 acres. It is fed by springs which rise under-

neath the Hall, and the flow from these abated very little

during the drought of 1921. The average depth is 5 to 6 feet,

although in places a depth of 15 feet is attained. In the

Decoy Wood on the south side there is a heronry of

10 to 15 nests. A Narford gentleman who has known the

lake for twenty years tells me that there are always a

few pairs of gadwall to be seen, and they also breed. The

Norfolk stock of nesting gadwalls appear to have origina-

ted from a pair caught in Southacre Decoy, pinioned and

released in 1850 by the Rev. John Fountaine on Narford Lake.

In 1877 several wigeon remained on this lake all the summer.

The breeding birds are mallard, tufted duck, pochard, teal,

shoveller, great crested grebe, and little grebe. Wigeon and

pintail frequent the lake in hard weather, and a pair of golden-

eye were once seen. Wild swans liave been observed on several

occasions
;

twelve years ago an osprey frequented the lake for
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some days
;

and a bittern was observed about ten years ago.

Mr. Attwood adds that the fish are chiefly trout and carp. In

1921 a trout was caught weighing 3| lbs. When the lake was
cleaned out about twenty years ago the water was run off, and

the fish carted on to the land in tumbril loads. In 1843 two

decoy pipes were made on the lake by the Rev. J. Fountaine,

and in one season he obtained 1,000 fowl.

North Elmham Lake. In the park near the Hall. Mr. G.

Mace tells me that the lake has an approximate area of seven

acres, and is certainly artificial. The sides at the east end are

bricked. There is little doubt that it was made when the present

Hall was built by Richard Warner in 1720. It is fed by a brook

which flows in at the west end, where it is very shallow. In the

deepest parts there are 9 or 10 feet of water, the average being

probably 5 or 6 feet. Coots, moorhens, and swans nest, and

mallard and herons are visitors. Pike, eels, and tench abound.

Rackheath Springs. This sheet of water is on the west side

of the Norwich-Wroxham highway in Rackheath. Sir E.

Stracey, Bart., informs me that its area is 6.7 acres, and it was

formed by impounding the water flowing from some seven

springs which are the head waters of a stream known as Dobb’s

Beck, which flows into the Bure. The dam was originally made
about 1860 by the late Sir Henry Stracey for operating a

hydraulic ram which drives the water through to Rackheath

Hall. The depth is not more than four or five feet except

immediately over the springs. Mallard, shovellers, and teal

nest there, and coots, moorhens, water-rails, black-headed

gulls, tufted duck, gadwall, wigeon, sheld-duck, pintail, and

garganey are visitors, while goosander, red-breasted merganser,

and great northern diver have been shot. Pike, roach, rudd,

perch, gudgeon, bream, tench, and eels are plentiful. A
previous tenant of the Hall turned in a thousand rainbow trout,

but they all disappeared within eighteen months or less.

Raynham Lake. This is situated in Raynham Park, and an

iron-stained spring issues from the lower end. The “Norfolk

Tour ” says :

—
“ The park and woods . . . are beautiful, and the

lake below particularly striking.” Mr. L. V. C. Jones informs
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me that the area of the lake is 27 acres. It is fed by springs,

and was excavated in 1630 by Mr. Kent. Mallard, teal, moor-

hens, and coot nest, and in addition shovellers, snipe, and

woodcock are not infrequent. The bittern is a rare visitor.

Pike, roach, and dace are found in the lake.

Sandringham Ponds. Mr. A. C. Beck informs me that there

are three fish ponds of under two acres each in the neighbour-

hood of Sandringham House, York Cottage, and in the Park.

These are all artificial waters, fed by springs, and were made

between 1860 and 1870, in the early days of the purchase of the

estate for the Prince of Wales (afterwards King Edward VII.).

The ponds are visited by mallard, teal, pintail, and golden eye,

and contain coarse fish.

Scottow Ponds. Mr. A. E. Powell tells me that the area is

25 acres. The east end is shallow, but the water shelves to a

depth of 15 feet opposite the boat-house. There was a stream

here, and towards the end of the 18th century one of the

Durrants carted the soil to the land adjoining and made the

ponds. The outlet is into the Bure by King’s Beck. The

ponds are surrounded by trees, and are a favourite resort for

mallard, teal, wigeon, and herons. A red-necked grebe was

seen here in 1848, and a common scoter in June, 1856. The

fish include pike, tench, roach, and perch. The largest recorded

Norfolk pike was a 37 lb. fish taken here in 1854, and a 201b.

pike was caught early in 1 922. Wooden models of many fine fish

caught in the ponds are preserved at Scottow Hall.

Scoulton Mere. This fine mere is by the side of the road

between Norwich and Hingham, is surrounded by narrow

belts of woodland, planted at the Enclosure between 1805 and

1807, and is about one and three-quarter mile in circumference.

The mere itself is about 30 acres in extent, and the island, on

which large numbers of black-headed gulls breed, is about 40

acres. Originally it appears to have been a swampy area near

the source of a small stream which flows intermittently from

Wood Rising into the mere. A considerable portion appears

to have been dug out and a] firm bank made all round about

1805, dividing the waters of the mere from those of two ditches
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which almost encircle it. The junction of these with the

overflow from the mere sluice makes the beginning of a tributary

of the Wissey. Mr. George Broke tells me that he believes

the mere is supplied by springs, as the little stream from the

direction of the Hall provides only a small quantity of water.

The “ Geology of Attleborough ” says that the mere “ is wholly

in the boulder clay/’ but Mr. W. Whitaker (“ Water Supply

of Norfolk ”) considers it is on the gravel. The average depth

of water (Mr. Geo. Garwood tells me) does not exceed four feet.

It was quite dry in the late summer of 1921, when the expanses

of mud were covered with large specimens of the freshwater

mussel, from which the molluscs had been extracted, presumably

by herons. In October much of the bed of the mere was covered

with a thick coating of vegetation, the bare mud being inter-

sected by wide and deep cracks. The water then covered about

a fourth of the area to a depth of a few inches. The black-

headed gulls arrive about March 18th, and depart in July. Other

nesting birds are mallard, teal, gadwall, shoveller, pochard,

little grebe, coot, snipe, sedge warblers, and reed warblers.

On May 23rd, 1918, an osprey visited the mere and was seen

by Dr. S. H. Long. The fish are pike, roach, perch, carp,

rudd, and eels. In 1864 a number of half-pound pike were

placed in the mere, and ten years later they had grown to

18 lbs., and had destroyed all the little grebe. Mr. Christopher

Davies records that 23 pike were taken on Scoulton Mere on

one day by trimmers, five of them weighing over 20 lbs each.

Shadwell Lake. This lake was formed in Shadwell Park by

widening a branch of the river Thet, and is about 3 acres in

extent. Sir Robert Buxton’s “ Household Book ” records that

in 1790 5s. was paid to Mr. T. Holt’s keeper “ for bringing three

Canada geese,” and a guinea in 1805 to “ Lord Wodehouse’s

keeper for the Canada geese.” The average depth is about 3

feet, but it is deeper in the old river channel, and especially near

the sluice which conveys the surplus water to the river. Eight

species of duck have been recorded ; a young bittern was killed

by a warrener’s dog in the reeds by the sluice in 1903 ; wild

geese, swans, great crested grebe, moorhens, coots, herons,
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and kingfishers have been noted
;
and a peregrine has been seen

chasing the ducks. Otters have also been caught. The fish

are pike, roach, rudd, tench, lake bream, and white bream.

Pike have been caught up to 23 lbs. in weight, and many over

18 lbs.

Southacre Decoy. This is near the river N ar and was made

for the Rev. John Fountaine in 1843 by George Skelton the

younger, and consisted of 1| acre of water with four pipes.

Mallard, teal, pintail, wigeon, and gadwall were taken and

shovellers seen.

Stanford Water. Lord Walsingham informs me that this

sheet of water was made by his father about 1847, and is

approximately 40 acres in extent, with an average depth of not

more than 3 feet. It is in the valley of a tributary of the Wissey,

which was dammed below a marshy flat, and as it is fed by

springs remained full in 1921. It is in the chalk tract. In

1873 Professor Alfred Newton visited it with Lord Walsingham

and said that About a month before the Maharajah Duleep

Singh went shooting ducks there, and wading lost a diamond

said to be worth between £2,000 and £3,000 from a ring, and this

he wants to find. Accordingly they have let the waters off to

lay dry the line he took, and the soil is to be taken up, stacked

like peat, and sifted.” There was an earlier Stanford Mere on

the heathland where black-headed gulls were found breeding

in 1836 by J. D. Salmon, F.L.S., who also recorded that

shovellers nested there in 1826 and pochard in 1836. Other

nesting birds are mallard, tufted duck, gadwall, teal, and great

crested grebe, Pinioned females of wigeon and pintail were

turned down to induce the wild males to remain with them,

and the experiment was partly successful. The Badminton

volume on “ Shooting ” records some fine bags at Stanford,

often including scaup, smew, goosander, pintail, wigeon, golden-

eye, coots, moorhens, wild geese, and shovellers, in addition to

more common kinds. In November, 1878, the late Lord

Walsingham in one day killed 134 head of different species of duck.

When first made, the lake held some fine trout, and two years

after it was constructed they were taken up to 9 lbs. in weight.
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Pike have been taken up to 19 lbs. in weight, and other fish are
perch, tench, rudd, and eels.

Stradseti Lake. Sir A. W. F. Bagge, Bart., informs me that
this sheet of water in Stradsett Park is about 21 acres in extent,
including the islands. The stream was artificially extended
by Thomas Philip Bagge during the Peninsular War, and the
deepest part is about 16 feet. Teal, mallard, herons, and grebe
visit it, and swans and moorhens nest. The fish are pike, eels,

tench, perch, roach, rudd, and bream. Mr. H. L. Bradfer-
Lawrence tells me that the lake was constructed in 1807-09 at
a cost of £7,000.

S i ra 1

1

on S I'RAwless Pond. Mr. A. E. Powell informs me that
the area is just under five acres, and the depth 2 to 3 feet, but
5 feet if the mud were cleaned out. It was made by Robert
Marsham about 1820. He built the bridge on dry land, and
then excavated a channel to it, his intention being to take
the water through Rcedhouse Grove, across the Aylsham
turnpike to the stream that runs from Horsford, but he came on
sand and gave up the project. This was done largely to provide
work for the unemployed of that day. It is visited by coot,

mallard, great crested grebe, herons, and wigeon. Fine pike

—

some over 20 lbs in weight—were formerly caught, as well as

tench and roach, but most of the fish were killed during the

severe winter of 1893, and had to be removed after the thaw,
owing to their putrefaction.

Thompson Water. Lord Walsingham informs me that this

pool of about 40 acres was made by his father, who dammed
a tributary of the Wissey about 1847. Its normal depth is 4 to

6 feet, but in 1921 it became practically dry, and most of the

fish died. Mr. W. Whitaker, F.R.S., says that the stream rises

in the drift tract around Thompson, and at Thompson Water
enters a small chalk-area on the southern side. A decoy pipe

was constructed here in 1886 by G. Skelton. The nesting

birds include mallard, shovellers, gadwall, pochard, tufted

duck, teal, garganey, great crested grebe. A great northern

diver was shot in 1875, and pintail and bittern have been noted.

On October 23rd, 1921, when nearly half the bed of the mere
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was bare mud, Dr. S. H. Long and I saw about 100 teal, 23

herons, many gulls, a kingfisher, one white-fronted goose, one

grey-lag goose, and half a dozen swan-geese. A pike of 294 lbs.

was caught about 1879, and on February 3rd, 1905, Mr. J. G.

Brown caught 92 lbs. of pike, the largest fish being 24| lbs.

The late Lord Walsingham has caught over 100 perch in a day
;

bream disappeared many years ago
;

golden tench were intro-

duced
;

and tench, rudd, and eels also occur.

West Tofts Mere. This mere was constructed by throwing

a big clay dam across a valley, about half a mile from the source

of a tributary of the Wissey which rises in powerful chalk springs

near Mouse Hall, forming a sheet of water about 4 acres in extent.

In addition to some fine beech trees growing on the dam. there

is on the southern end a poplar with a girth of 17^ feet five feet

from the ground. The dam is broad and high and steep, and a

sluice gate carries off the superfluous water from the mere.

It is surrounded by trees, and its secluded waters are beloved by

wildfowl. Mr. T. Huggan informs me that mallard, teal, wigeon,

red-throated divers, coot, moorhens, and kingfishers have been

noted, and I have seen shovellers, tufted duck, herons, great

crested grebe, and little grebe. In 1921 the fish were attacked

by some disease which practically destroyed them all, but pike,

roach, and most coarse fish have been caught. A pair of otters

frequented the mere in 1920, and the same year the keeper shot

a magpie, while in 1921 he caught one alive in a vermin trap.

Westwtck Lakes. Miss C. Basilia Duff informs me that the

lakes here are the Perch Lake with an acreage of 9.60, Little

Perch Lake with 1.647, Mill Pond 5.266, Captain’s Pond 5.177,

Lodge Pond, 6.444, and Church Pond 3.916. They were

probably constructed between 1790 and 1800. The “ Norfolk

Tour ” states that “ The hills and inequality of the ground all

planted to the water’s edge have a most beautiful effect round a

lake of between 30 and 40 acres {sic). There is also a large

piece of water near the house, which from the elevated situation

of the place and the nature of the soil it was long thought

impracticable to obtain, but that difficulty is at last fully

surmounted by Mr. Petre’s having made an aqueduct from the
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large lake above-mentioned.” Mr. Robert Gurney states that

in order to make the Perch Lake a dam was built across the

valley about 1819. There was no pond or stream previously,

and it is fed by springs and surface water. Colonel Petre informs

me that it is over 20 feet deep in most places, and in the last

five years the depth of water has increased by certainly 6 feet.

The two ponds at the sides of the Norwich—North Walsham
road have also very considerably deepened in that period. The

two ponds in the park, which were puddled and filled by a pump-

ing engine, are nearly empty, the horses from the camp at the

park having destroyed the puddling. The decoy at the end of

the Perch Lake, constructed about 1826, has not been used for

20 years. Mallard, teal, wigeon, and pintail were caught

there.

Wolterton Lake. Lord Orford says: “ The lake is 14acres in

extent. It is an old lake. At the further end from the house

my grandfather excavated about six acres more, but it was

unfinished at his death in 1860, and so remains, and a small

extent has no water in it. Beyond this again in old days there

was a decoy in what is still called the “ Decoy Wood.” It was

drained, and then used for fish stews, but is now planted with

trees. Canada geese fly backwards and forwards between the

lake here and those at Blickling and Gunton, and breed on an

island in the lake. There are many mallard, pintail, golden eye,

teal, etc., and a ruff was shot by mistake a few years ago.

Crested grebe are here in some quantities. A few years ago a

stormy petrel was found on the lake and is preserved here.

Herons are generally to be seen. All kinds of coarse fish are in

the lake, including very large carp. Pike of 29 lbs. and 26 lbs.

have been caught of late years. The lake is shallow at the end

towards the house, but in the deepest part is 14 feet. It is fed

by springs and water is led from springs 200 and 300 }^ards

away. ’ ’

Worstead Lake. Mr. Wm. Chettleburgh informs me that

there are two lakes, the upper with an area of 1 acre, and the

lower with an area of 8 acres, with a causeway between on which

is the carriage drive. They are supplied by a small stream,
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which was widened over 130 years ago. The average depth is

5 to 6 feet, and the deepest part 8 feet. The upper lake is headed

by a small wood of evergreens and contains a small island,

while there are two islands, one at each end, in the lower lake,

the head of which is surrounded by a wood. The drought of

1921, although lowering the water, did not cause the lakes to

become quite dry, but by January, 1922, they were again full,

the mud having been cleaned out during the previous summer.

Mallard and moorhens nest, and visiting birds include herons,

gulls, wild swans and geese, and various species of duck. In

the upper lake there are tench, perch, and roach, and in the lower

lake pike, carp, roach, bream, etc.

VII.

NATURAL AND ARTIFICIAL FLIGHT

By J. D. North, F.R.Ae.S., F.R.Mf.t.Soc.

SUMMARY.

In all surviving literature we find traces of man’s interest in

and envy of the flying animals. Numerous attempts at human

flight have been made from time to time from the beginning

of the Christian Era to the commencement of the 19th century,

but all had the common feature that the apparatus was

modelled on the superficial characteristics of a bird. When

we consider that the materials have always been available with

which an apparatus capable of at least one kind of flight could

have been made, it is remarkable that more definite success

was not obtained.

Flight may be separated into three classes : static flight,

such as that of an airship, and the two forms of dynamic flight—
soaring or gliding flight, for which the energy is supplied from

an external source, and flight under power, in which the

energy is derived internally from a motor or animal mechanism.
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As man s animal mechanism is inadequate for the latter form of

flight, he is compelled to make use of a mechanical prime mover
;

and until a suitable form of prime mover made its appearance
in the latter part of last century, the development of human
flight was necessarily slow.

The record of the rocks contains much interesting information

concerning the development of animal flight. The remains of

one of the earliest forms of flying creatures—the paleodictyop-

tera—have been taken from the Carboniferous strata. The
wings of this creature consisted of a double membrane inter-

connected by numerous air-tubes, and were apparently

developed from the external tracheal gills which have been found
in many species intermediate between the fishes and the reptiles.

Among the flying reptiles, the earliest of which was the

Dimorphodon, we find the Pterodactyl, which was the largest

flying creature which has so far been discovered. It had a wing

span of about 20 feet, and its weight has been estimated at no

more than 30 pounds. Its structure was ve^ delicate—the

main bones of the wings, though over two inches in diameter,

were no thicker than a visiting card.

Here it is interesting to note the fact which limits the size of

a flying structure. If we consider a definite form of structure

whose dimensions are increased all round in the same ratio, the

supporting surface will be increased as the square of the

dimensions, and the weight of the structure as the cube of the

dimensions. It will thus be seen that the weight increases at

a greater rate than the surface, which means that with increase

in size we must either have a heavier loading per unit area of

surface or else better and more economical structural methods.

This influence of size on wing loading is well seen in a comparison

of various insects and birds. To take a few examples, the gnat

has 49 square feet of wing surface per lb. of its weight
; in

the rhinoceros beetle this figure falls to 3.14 ; the sparrow-

hawk 2.05 ;
the flamingo 0.55 ;

the modern aeroplane 0.1. It

appears that in the Pterodactyl nature reached its limit in size,

at any rate for the type of wing structure employed.
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From the flying reptiles we pass on to the development of

the bird proper, characterised by a gradual forward movement

of the centre of gravity of the body and the appearance of

feathers, which were merely a mammalian development designed

to conserve the high degree of thermal efficiency necessary.

The earliest known bird was discovered in the Solenhofen

Lithographic Slate (Upper Jurassic) and is known as the

Archaeopteryx, of which two fairly complete specimens are

preserved, in the South Kensington Museum and at Berlin.

The modern bird flies in two ways: by gliding or soaring, and

by flapping. A bird or an aeroplane, if released from a height

in still air with its wings or planes rigidly extended, will reach

a state of steady motion, known as gliding, in which it advances

from 5 to 10 feet horizontally for each foot it descends. Its

efficiency on the glide is represented by the ratio of horizontal

distance to loss of height, and from this it is easy to calculate

the work done and power expended. It is, however, difficult to

obtain any consistent data as to the value of this ratio by direct

observation of birds in flight, owing to the complexity of move-

ments in the air. It has been estimated by various observers,

whose figures range from about 5 to 1 to about 8 to 1. An

alternative method of measuring this ratio has been developed

in the Wind Channel, an apparatus in which a steady stream

of air of known velocity is caused to flow past an object mounted

on a sensitive balance. Various birds have been tested in wind

channels, and the results so far obtained would tend to show

that bird forms are not as efficient aerodynainically as that of

the aeroplane. The best Lift-Drag ratio found in a bird (a teal)

in the wind channel is approximately 5.3, whereas a complete

model aeroplane of similar size, tested under the same conditions

gave a ratio of 7.5 : in the full scale aeroplane this difference

would be still greater.

In order to maintain equilibrium and prevent loss of height,

it is necessary to apply a force along the line of flight equal to

the air resistance. The power which a bird is capable of ex-

pending may be considered to depend on the weight and size of

its muscles—comparable to the size of an aeroplane motor,
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and the amount of food energy stored in food calories— compara-

ble to the fuel supply of the aeroplane. Various authorities

have estimated, from observations of bird flight, the amount of

power necessary to sustain them in the air. In comparing

these figures with the weight of the birds’ muscles, the estimates

vary from 22.5 to 68.S foot-lbs. per second per pound weight of

muscle, so that it is difficult to attempt to make an}7 definite

conclusions as to their efficiency as an engine. Haughton has

estimated the power of human muscles as about 5.4 foot-lbs.

per second per pound weight, and the large discrepancy between

this figure and the lowest quoted for a bird still awaits explana-

tion. It signifies that either human muscles are very much less

efficient than those of birds, from the standpoint of strength

for weight, or there is some special feature of bird flight which

has not yet been appreciated.

It must be remembered that in flight power is continually

being expended, and must from time to time be replenished in

the form of food or fuel. In the face of this fact it is obvious

that there is no truth in the commonly accepted idea that birds

when migrating can fly thousands of miles at a stretch. It

would be interesting to weigh a bird both before and after a

long flight, and thus try to estimate the actual amount of work

done in flying. Another common fallacy connected with the

migration of birds is that they fly at very great heights. There

is no reason to believe that birds fly above about 5,000 feet

except on very rare occasions. One reason why they should

not be expected to do so is difficulty in breathing, as the air

becomes less dense, and so contains less oxygen per unit

volume, as the height increases. Tt is for this reason that avia-

tors have to take up supplies of oxygen to breathe if they wish

to fly for any length of time at a greater height than about

15,000 feet. Another reason is that the temperature of the

air decreases rapidly with height, and a low temperature would

make it more difficult for the bird to conserve the heat energy

upon which its flight depends.

The nature of flapping flight has been investigated by Marey

and others, and various forms of flapping have been defined.
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It is difficult to form an estimate of its efficiency as a mechanism

for converting power into air thrust, but there is no reason to

suppose that by imitating it mechanically it would be possible

to produce a flying machine more efficient than the airscrew

driven type. The nature of flap does not affect the above

remarks concerning the relative merits of bird and human

muscles, as 100% efficiency of the flapping mechanism has been

assumed.

The problem of soaring flight is one which has long attracted

the attention of scientists and others, and since the War
fresh interest in it has been evidenced by the numerous experi-

ments with various types of gliders in Germany. The simplest

explanation of soaring flight is that it is merely another form

of gliding in which, while losing height relative to the air in which

it glides, the bird or machine remains at a constant height

relative to the ground, owing to the fact that the air itself is

rising. Rising currents in the atmosphere are due to a variety

of causes—contour of the ground over which it is moving,

differences in temperature between different parts of the atmos-

phere, etc. It is by taking advantage of these rising currents

whenever they are encountered that birds such as seagulls are

able to soar for long distances without expenditure of power.

At the present time soaring is still the subject of controversj/,

and there are many who are loth to admit this simple explana-

tion. Dr. Hankin, one of the greatest authorities on bird

flight, states that soaring is accomplished otherwise than by

utilising rising currents
;

but, while we must give deference to

the accuracy of his observations, there is reason to believe that

his conclusions drawn therefrom may be faulty. It has been

shown to be possible for men in gliders to soar in this way for

upwards of twenty minutes at a time
;
but whether an}/ further

valuable results will accrue from this form of experiment remains

to be seen. It was while experimenting with this form of flight

that the Wright brothers invented the forms of control which

made the aeroplane a practical proposition, and it was by adding

an engine to one of their gliders that they made the aeroplane

an accomplished fact. With this successful achievement of
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artificial flight, the study of bird flight has lost the greatest

prospect of reward which it had to offer, but it is bv no means

improbable that substantial advances might be made by further

research in this direction.

VIII.

INFLUX OF THE RED-NECKED GREBE
(COLYMBUS GRISEIGENA

)

By J. H. Gurney, F.L.S., F.Z.S.

Although the Great Crested Grebe is a familiar denizen of

our Broads, the other smaller species are, with the exception

of the Dabchick, never common in Norfolk. Occasionally it

happens that there is an influx of Colymbus griseigena and

C. auritus, but there is always something to account for it.

In reality it depends on the weather, which, if very severe,

drives these diving birds from lakes directly they become

frozen to southern and more open waters. In the present

instance it seems to have been a gale and the frost combined

which were accountable for their presence, the storm was

from the west, and was strong on the night of February 3rd and

early morning of the 4th, with snow. These conditions

naturally affected all kinds of wild-fowl, and in addition to a

rush of Ducks and Geese, it brought more Grebes to Hickling

and Barton Broads than Mr. Vincent had ever seen there,

about twenty Slavonian and five Red-necked Grebes (C. auritus

and C. griseigena) being viewed at the former place. Others

probably were riding at sea, as the washed-up remains of

a Black-necked Grebe were subsequently picked up by

Mr. Buxton on the shore.

It appears that Grebes were equally abundant at Cley about

a week earlier, for under date of January 27th Mr. Pashley

writes : “A great many Grebes about, especially Red-necked

Grebes, which I consider the rarest species on this coast. I
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have seen eighteen or twenty, but not one of them had a sign

of rufous on the neck. They varied much in size, the smallest

one being three inches less than the largest. I have also seen

a good many Slavonian Grebes, but only one Black-necked so

far.”

On February 4th he again writes of more Grebes having

turned up, all four species being now represented, viz., the Great

Crested, Red-necked, Black-necked, and Slavonian.

In the neighbourhood of Yarmouth, Grebes also showed up in

rather unusual numbers
;
a few being sent to Mr. Saunders for

preservation (see
“
British Birds,” XV., 295), and several to

Mr. Gunn of Norwich. Mr. Gunn had altogether five Slavonian

Grebes, one Black-necked, four Great Crested, three Red-necked,

and one or two Dabchicks, all of them in winter plumage.

This invasion of Grebes was by no means confined to Nor-

folk and Suffolk, but extended north along the coast-line of

Lincolnshire, Yorkshire, and as far as Northumberland, where

Mr. Abel Chapman says it was marked by an influx of all four

species. (A.C. in Ml.) Where they all came from is a mystery

which one would like to solve, the more so because sometimes a

sharp winter brings none at all.

It is probable that to Scotland we owe these migrants, for

great gatherings of Grebes have been occasionally noted on

Scottish lochs, as in Wigtown Bay on December 4th, 1920,

“ after a great gale.”
(

“ Scottish Naturalist,” 1921, p. 152.)

There does not seem to have been any such migration of

Red-necked Grebes to Norfolk or Suffolk since February, 1865.

There was a smaller rush of that species in 1891, but the

invasion spent itself chiefly on the Yorkshire coast, and again

in 1897 Norfolk had a good many, and at that time Slavonian

Grebes were equally abundant (see
“
Zoologist,” 1898, p. 108).
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IX.

WILD BIRD PROTECTION IN NORFOLK IN 1922

REPORT OF THE COMMITTEE
In presenting its first report on the protection of wild birds

in the county of Norfolk the new Committee, appointed for this

purpose at the last annual meeting of the Society, must first

record its appreciation of the harmonious amalgamation that

has taken place between the various Wild Bird Protection

Societies that previously existed in the county
;

and in the

second place of the wide-spread support it has received from

members and others, whether resident or non-resident in Norfolk.

The total number of subscribers to the central fund is 106,

producing, with donations, an aggregate sum of £153 11s. lid.

In this connection special reference must be made to the sum of

£8 11s. lOd. collected by the watcher (R. J. Pinchen) from

visitors to Blakeney Point. It is impossible to give, before

the end of the year, a statement of the expenditure and liabili-

ties of the Committee, but such statement will be issued in the

next report.

To enumerate the results of the season’s work on the different

coastal areas it will be best to take these separately.

1. Breydon Water

George Jary is the watcher, a position he has held for twenty

years. He is familiar with the different species of birds that

visit this estuary and has a knowledge of most of the local

gunners. He was on duty for five months, from the beginning

of April to the end of August, living in the Society’s house-

boat moored in the Ship-Drain. It was necessary to renew

the boat this year, as the old boat (second-hand when purchased

twenty years ago) could no longer be rendered watertight.

The usual large number of ducks and waders made use of these

mudflats as a halting feeding-ground during the spring migra-

tion, but only once, on July 6th, did a Spoonbill put in an

appearance this year. For some years past there has been a

suspicion that Sheld-Ducks have nested on the high ground
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in the neighbourhood of Burgh Castle, and the fact that on

June 16th of this year two pairs of these birds, each with a brood

of young ones, nine and five respectively, were present on Brey-

don practically confirms this opinion.

It was reported to the Secretary that indiscriminate shooting

from the walls of Breydon had been going on during the month

of August, especially in the early morning on Sundays. It is

therefore satisfactory to record that at the Great Yarmouth

police-court on September 11th the Society successfully prosecu-

ted one of these gunners for shooting a Ringed Plover on

Sunday, August 27th. With the present state of the law which

allows of Snipe, Teal, and all species of duck being shot after

July 31st, whereas other wildfowl, except those with an all-the-

year-round protection, are protected up to August 31st, there

may be confusion in the minds of some as to the closed period

for different species. On this account the Committee did not

press for the maximum penalty, and felt that by inflicting a fine

of five shillings, with the same amount as costs, the Bench had

done all that was required in making an example of the case.

It is very difficult on a wide area like Breydon to get in touch

with these law-breakers, and the watcher is to be congratulated

upon his success on this occasion.

2. Horsey

Some twenty to thirty pairs of Little Terns arrived on this

area again this year, but some of them seemed to move on to

other nesting sites. The part-time services of a keeper from an

adjoining beat were secured for watching the nests, of which

there were from fifteen to twenty. A few clutches hatched

off, but two high tides in July swept away many of the nests.

The area was visited on several occasions during the nesting

season, and it is satisfactory to report that there was no

evidence of egging—except by Rooks. The local fishermen

are in no sense hostile to the birds. A few pairs of Ringed

Plover nest on the beach. On Horsey Warren a pair of

Stone-Curlews nested this year.
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3. Salthouse Broad

It augurs well for the future success of our efforts at bird

protection that Nature should have come to our assistance,

as she has done, on this part of the coast-line. Within the

course of a single night (December 31st, 1921) the sea, which

man for generations has been striving to keep at bay, by

shattering a concrete wall has once again placed under natural

conditions acres of reclaimed marshland in this district, which

have thus reverted to the ideal breeding-ground they once

were when the Avocet, Ruff, and numerous species of sea-

birds resorted to them as a nesting area. (It may here be

parenthetically explained that the surplus water in Salthouse

Broad normally drains away to the Cley Channel, through the

Cley marshes. This Channel has become blocked by land-

ward-creeping shingle
;
hence, at the present time there is no

natural exit for the water in either of these two large inundated

areas.)

Such a sight as was witnessed here during this past summer

could surely not have been equalled elsewhere in the British

Isles. With numerous small islands dotted about on a shallow

inland sea, or Broad, as it is locally termed, separated by a bank

only from the Cley marshes similarly flooded, here indeed was

a spot such as many birds must have been on the look-out for

on their return spring journey to the north. And it was

obviously appreciated ;
because with the advent of spring it

very soon became alive with a winged population.

In 1920 a few Common Terns (about twenty pairs) nested on

Salthouse Broad, and although the nests and young suffered

considerable molestation at the hands of boys and others, the

birds returned to breed in considerably increased numbers in

1921. This year, on one of the islands, it is estimated that

there were from 500 to 600 nests of the Common Tern. On a

very small patch of this same island there were also ninety nests

of the Sandwich Tern, the nests being closely packed, as has

been observed before in other colonies (see Bickerton “ The

Home-life of the Terns,” p. 18). In only about a dozen of these
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nests was more than one egg laid, and in no instance were more

than two eggs found in a nest. Black-headed Gulls, Redshanks,

and Ringed Plover were also found nesting on this island. On
the shingle ridge separating the Broad from the sea were

numerous nests of the Ringed Plover and a few of the Little

Tern.

It is a matter of considerable interest that the Sandwich

Tern should have started breeding on the coast of Norfolk,

because hitherto there has been no record of this species

breeding on the east side of England, south of the Fame Islands

One of the most interesting sights on the Broad were the

several pairs of Sheld-Ducks with their young. There are

suitable nesting places near-by, where doubtless these were

hatched, and it was instructive to see how skilfully the young

ducklings dived in the presence of danger, or in response to an

alarm-note from their parents.

From the beginning of April to well into July a pair of Scaup

Ducks were to be seen daily on the Broad, but there is no evi-

dence of their having nested.

On the adjoining partially-inundated Cley marshes there was

also evidence of much bird life throughout the summer

:

Coots, Moorhens, Lapwings, and various species of waders

were to be seen here at all times, and doubtless some of them

nested.

Early in June a pair of Black Terns appeared on the scene,

and were present throughout the breeding season
;

there is a

presumption that this pair nested, though no nest was dis-

covered. Miss Logan Home, who visited the marsh on several

occasions during the summer, found, on July 31st, four Black

Terns hawking over that part of the marsh where the pair had

usually been seen, “ two of them being much paler than the

others.”

4. Blakeney Point

In addition to our own observations on this delightful

reserve we are indebted to the watcher, R. J. Pinchen, and

others for many interesting facts about the birds nesting here.
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Photo

Nest and Eggs of Roseate Tern

Blakeney Point, June 10th, 1922

R. Gaze

Photo
Nest and Eggs of Arctic Tern

Blakeney Point, June 10th, 1922

R. Gate
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On April 22nd the first Ringed Plover’s nest, with three eggs,

was found
;

later, several other nests of this species were

discovered, and the birds generally had a successful hatching.

On April 24th the first of the terns, a Little Tern, was seen,

and six days later this was followed by a few more of the

same species, together with a few Common Terns ;
and on the

night of May 3rd there was a large influx of terns of both

species, and a few Sandwich Terns also came in.

On May 4th the first Oyster-catcher’s nest, with one egg,

was found ;
five days later a second nest, with two eggs, was

discovered. In all, six nests of this bird were found on the

Point this year, and all hatched off successfully. This is

eminently satisfactory, because only a few years ago one nest

on this area was quite an event. Two Redshanks nests, with

eggs, were found on May 19th.

The first nests, containing eggs, of the Common and Little

Terns were discovered on May 17th, and from this date onwards

the number of nests of both species increased rapidly.

Three nests of the Sandwich Tern, each containing one egg,

were found on May 24th, and subsequently six more were

discovered. In no instance was more than one egg laid in a

nest. On this same date the first Roseate Tern was identified,

and two days later a nest, containing three eggs, was

found ;
these eventually hatched.

On May 29th young Sheld-Ducks were first seen swimming

in the harbour. Between the rabbit holes on the Point and the

gravel hills in the neighbourhood of Salthouse some thirty to

forty pairs of Sheld-Ducks must have nested this year.

On June 7th the watcher found a nest, with two eggs, of the

Arctic Tern, and verified his identification by watching the old

bird go on to the nest. This bird was seen and identified

by several other competent observers.

There were two main colonies of terns on the Point this year
;

the one on the extreme western end, the other in the neighbour-

hood of Great Sandy Low, where many of the nests were

scattered among the dunes : on the intervening shingle beach

most of the nests of the Little Terns were situated. It is
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proverbially difficult to estimate with accuracy the number of

nests in any colony, when these are “ all over the place,” as

Pinchen very aptly described them
;
but it is not an exaggera-

tion to say that there were 1000 nests in each of the colonies.

Of these, by far the greatest number were Common Terns’ nests,

but there were also nine nests of the Sandwich Tern, one of the

Arctic, and one (or possibly more) of the Roseate Tern. The
call-notes of these different species are easily recognisable, and
in the case of the Arctic Tern there were many opportunities

for observing the parent bird at close quarters. By the

courtesy of Mr. Nash we are able to reproduce photographs of

a nest of each of these species taken by him on Blakeney

Point this year. In the opinion of the watcher the birds never

hatched off better than they did this year, and there was
fortunately no high tide to wash out the nests, as occurs

sometimes.

5. Wells

We visited this ternery with the watcher, Cringle, on June
8th, 1922. In walking down to " the hills ” across the marshes

the entire absence of terns diving over the creeks and pools

was very noticeable. On the other hand, Redshanks were

numerous, and by the behaviour of the old birds it was obvious

that their young were not far distant. A few pairs of Black-

headed Gulls were nesting on this marsh, but for some unknown
reason the main part of the colony shifted this year to the

Stiffkey and Morston marshes. For the past forty years to

our own knowledge there has been a large colony of Common
Terns on the meal marsh and adjacent sand-hills at Wells,

and it is a little difficult to explain why, this year, the birds

were reduced to, at the most, twenty pairs. An investigation

of the area suggested the following as contributary causes

for the birds forsaking this long-tenanted site and for moving
eastward to Blakeney Point and Salthouse, for such would

seem to be the explanation of the great increase in the size

of the colonies at these latter places.

In August, 1921, an extensive fire occurred on the sand-hills

forming the eastern limit of the area
;
the marram was all burnt,
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Photo R. Gaze
Nest and Egg of Sandwich Tern

Blakeney Point, June 1 0th. 1922

Photo

Nest and Eggs of Oyster-Catcher

Blakeney Point, June 10th, 1922

R. Gaze
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and the gales of last winter, supplemented by the abnormally

high tides at the end of the year, resulted in these dunes being

swept away. The marram is already beginning to grow again

in small islets, but over the whole of this area we could only

find four nests, whereas formerly there were scores.

On the adjacent dunes, on the northern side of the breeding-

ground, trees were planted some years ago, and these have now

grown to a considerable size
;

it is not improbable that the

presence of these trees has acted as a deterrent to the birds

remaining here for nesting purposes.

As showing the age to which terns may live it may be re-

corded that for seventeen successive years there was a nest

of the Common Tern on this ground containing very distinctive

unspotted red eggs which were seen by several reliable orni-

thologists. The nest was always placed on the same site in the

dunes, adjacent to a piece of old wreckage. In 1920 the bird

was killed by a stoat, and the watcher found the latter, with the

dead bird and the eggs, in a rabbit hole near by. He has not

since found a nest containing similar eggs.

About six pairs of Oyster-catchers and from fifteen to twenty

pairs of Sheld-Ducks nest in the Wells district. When topping

the dunes in our return from the shore to the marshes we

disturbed a Marsh-Harrier feeding on the ground about sixty

yards away.

6. Brancastep.

On what is locally known as " Bird Island ” in this district,

i.e., that area of the coast-line containing Scolt’s Head which

lies between the mouth of Overy harbour on the east and of

Brancaster harbour on the west, with Norton Creek as its

southern limit, there has, for some years, been a colony of

nesting terns. The area is difficult of access, and when we

visited it on June 2nd, 1922, we counted seventeen nests, with

eggs, of the Common Tern and nine of the Little Tern. Sheld-

Ducks also undoubtedly nest hereabouts, and we saw fifteen of

these birds on one mud-flat. The area has so far received no
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supervision during the nesting season, and next year it will be

the business of the Committee to settle whether or not it is

necessary to have a watcher here.

7. WOLFERTON
By an arrangement with the Head Keeper two of the keepers

on the Sandringham estate have supervised this ternery for

the committee during the past breeding season. The ground

was visited by ourselves and on several occasions by Col.

Cresswell. Keeper John Bland reports that there were forty

nests of the Common Tern
;
twenty of the Little Tern

;
fifty-

one of the Ringed Plover
;
and forty of the Lapwing. He

estimates that 90% of the eggs hatched off. The watcher’s hut

was re-painted at the close of the season.

8. The Hickling Reserve

From the point of view of encouraging the return of those

rare breeding species which are known to have nested in

Broadland years ago, the importance of maintaining this large

reserve as a non-disturbed area throughout the breeding season

is fortunately recognised by the owners of the property
;
and

the fruits of the rigid protection to which this district has been

subjected during the past few years are now becoming apparent.

In 1911 the Bittern returned to nest in Norfolk, at Sutton

Broad
;

this year there were certainly four, and possibly five

pairs of these birds at Sutton—a full complement for the

district. The birds have gradually spread into the surrounding

areas, and, without attempting to give a census of the nests in

1922, we can confidently say that the Bittern may once again

be reckoned as a well-established breeding species in the county.

Of the Harriers we can also give encouraging reports. Several

pairs of Montagu’s Harrier regularly nest in the Broadland

district, and occasionally, though not every year, a pair of

Marsh-Harriers also nest with us. Ruffs pass through the

Hickling district every spring, and a few years ago Miss Turner

photographed a Reeve on its nest in this locality. It would

therefore seem to be more than a wild hope that before many

years have passed “ Rush Hills ” will once again justify its,

to many, inappropriate name.
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9. General

During the past few years there has certainly been an increase

in the nesting population of the Black-headed Gulls in Norfolk.

In addition to the well-known colony at Scoulton Mere, and

those mentioned above, there has sprung up this year a colony

of considerable size in the parish of Breccles, an offshoot,

apparently, from Scoulton. As an indication of the rapidity

with which such a colony can establish itself, it may be stated

that it is not thought by the owner of the property that there

were any nests last year, but during the past season (1922)

over 1000 eggs were taken, and yet on July 10th “ the place

was swarming with young gulls.” At Stoke Ferry there is

another, now well-established, colony of these birds
;

and in

the Broads district from 100 to 150 pairs have nested at

Hoveton during the past few years. There would also appear

to be an increase in the number of Herons nesting in the county.

For example, Mr. H. E. S. Upcher informs us (in lilt) that in

Blackdyke Wood on his property at Hockwold herons began to

build about 1880, and that “ they have increased annually and

now there are about forty nests.” We know of other heronries

where the nests arc on the increase. As mentioned elsewhere

in this number, the Wood-Warbler is now known to be an

established breeding species in west Norfolk, and during the

past year we have received encouraging reports about the

Redstart returning to nest.

There are still a few pairs of Crossbills nesting in the Castle

Rising district; we saw one nest this year (April 17th), and

watched the parent birds feeding their young.

In "British Birds,” Vol. 16, p. 86 (August, 1922) Capt. A - W.

Boyd records the finding of a Ruff's nest in North Norfolk on

June 11th, 1922. The nest contained four eggs.

Signed (on behalf of the Norfolk W.B.P.C.),

Sydney H. Long, Hon. See.
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X.

A NEW BRITISH PRAWN FOUND IN NORFOLK

By Robert Gurney, M.A., F.L.S.

In my account of the Crustacea of the East Norfolk rivers

published in these Transactions in 1907, I recorded the capture

in Heigham Sounds of Leander
(
Pal-csmon

)
squilla, a Prawn

which is characteristic of sea shores between tide marks. In

later years the same species of prawn was taken from time to

time in other parts of our rivers, but no attempt was made to

verify the original identification. During 1921, however, on two

visits to Breydon Water, a large number of these prawns were

caught in the shrimp trawl of Jary, the bird watcher, and

these were carefully examined and compared with the descrip-

tions given of the European species of Leander in papers pub-

lished of recent years by Stanley Kemp and De Man. The

result was somewhat of a surprise, since it became quite cleai

that the Norfolk prawn was not only not L. squilla, but was

actually a species L. longirostris M.Edw., which had not before

been found in Britain. It is a species which has been found

in the Mediterranean, in certain estuaries of the west coast of

France, and is now known to be common in estuarine regions

in Holland, where also it had previously been recorded under

the name of L. squilla.

In Norfolk it is abundant in Oulton Broad, and in Breydon

Water at certain times. Mr. Patterson has kindly sent me

specimens taken in the Waveney, and I have no doubt that it

also inhabits the Yare. In the Bure it appears to be common

at least as far up as Acle. Oulton and Breydon fishermen know

it as the Jack Shrimp or White Prawn. Mr. Patterson refers

to this prawn in his “ Nature in East Norfolk,” p. 334, under the

name of White Prawn
(
P . squilla).

It is evident that this is an estuarine and river species, while

L. squilla, on the other hand, inhabits the sea shore between tide

marks and it is quite common on the Norfolk Coast. I have

found it at Hunstanton, Thornham, Wells, Blakeney and Cley,
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and have seen specimens taken in Lowestoft Harbour. A small

specimen of it was taken this year at Acle, but its occurrence

there must be regarded as exceptional and due to the re-

markable penetration of salt waters up our rivers during the

summer of 1921.

In life the two species are quite easily distinguished by colour

alone. L. longirostris is almost colourless, or banded incon-

spicuously with grey or purplish markings on thorax and

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

stripes of purplish colour and also has bright yellow bands

ou the legs and a beautiful blue colour on the claws of the

second pair of legs. Also, whereas L. longirostris rapidly turns

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

long time after death and even when preserved in formol.

When the colour is lost, as it rapidly is in spirit, the two species

can be separated by the number of teeth on the rostrum and

by the much greater length of the claw of the second leg in

L. longirostris. The rostrum of L. squilla bears usually eight

or nine spines above, of which three are behind the eye, while

that of L. longirostris has generally seven or eight, of which

two lie behind the eye.

Another prawn which might readily be confused with the

“ Jack Shrimp” is L. adspersus (Palczmon leachi Bell), which is

a rare British species which I have not myself found in Ncrtolk,

though it is quite probable that it occurs. It should be looked

out for, and can be easily recognised by the dark red patch

on the lower side of the rostrum.

I have searched for L. longirostris in all the estuaries of the

East Coast without success, and it may be that it is confined

in Britain to our Norfolk rivers. If this is so it would be a fact

rather difficult to explain, since the larvae are carried out to

sea and so distributed far and wide. Perhaps it is a reiic ot

the time when our rivers were tributaries ot the Rhine, and the

larvae have the instinct to return here just as the migrating

bird is able to find its waj^ to its winter quarters.
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XT.

POTAMOGETON PANORMITANUS B. BERNARDI
IN NORFOLK

By Arthur Bennett, A.L.S.

Read 30th November, 1920

Biyoni Bernardi in Nuove piante inedite del barone Ant. B.

Bernardi publicate del figlio Andrea, p. 6. 1838.

P. gracilis Fries. Nov. FI. Suec. p. 50. 1828.

P. Noltei Ar. Benn. Nomenclature of Potamogeton, in

Jour. Botany, p. 300. 1890.

In August, 1919, Mr. F. Robinson sent me a dried sheet of a

Potamogeton he had gathered in that month, which after

examination proved to belong to the above species. Because

the Italian botanists made it merely a synonym of pusillus,

it had been passed over. It was incidentally mentioned by

Prof. Babington in the Journal of Botany, 1881, by myself in

the same place, and by Dr. Moring in the United States in 1883.

In 1916, Dr. Hagstrom, in his " Critical Remarks on Potamo-

geton,” gave a full account of it, and showed it must be treated

as a species. From pusillus it differs in that the ligules

(stipules of our books) are connate (not split as in pusillus).

the turios (winter-bucls or gemmae) are very slender, and the

growth and colour are different. Unfortunately I have not

been able to see the original description, although I have

had the help of Dr. Daydon Jackson, of the Linnean Society,

and Mr. Lacita
;

but neither the Linnean, Royal, Ivew, nor

British Museum library contains the Memoir. But I hope to

get it from Italy.

Dr. Hagstrom considers that P. gracilis of Fries, though not

exactly the same, yet must come under it. I named Fries’

gracilis, P. Noltei, as there was a previous gracilis of Wolfgang.

After many years Dr. Kihlman, of Helsingfors, published the

fact that their Herbarium contained two specimens named by

Wolfgang ;
as I had never before been able to find a specimen

in any European herbarium.
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“ In a ditch between Dereham and Holt, 8 miles from

Dereham. August, 1919.”—F. Robinson.

It will be necessary to examine all our specimens of P.

pusillus to see how far these have been mixed. It occurs in

many stations in Europe, and in Surrey, Salop, Sussex,

Carnarvon, Cambridge, Anglesea, Cardigan, Kirkcudbright,

Inverness, Caithness, and Wexford. They are easy to separate

when in the living state, but somewhat difficult when dried.

XII.

THE HERRING FISHERY OF 1921

By Arthur H. Patterson

The herring fishery of 1921 was a disastrous failure, the falling

off in the catches being unprecedented, and the quality of the

fish being the worst ever known. The herrings were practically

starved
;

they were thin, utterly devoid of their characteristic

oiliness, and maintained this poor quality from the beginning

to the finish of the voyage. As might be expected, much

speculation was rife as to the cause, or combination of causes,

of the comparative scarcity
;

tunnies, sharks, and cetaceans

were emphatically blamed by some, whilst others ventured to

suggest explanations of an equally pointless nature. So far

no satisfactory scientific explanation has been offered.

The season’s catch is stated to have been valued at £351,791

,

as against that of the previous year’s £1 ,292,529. Prices varied

remarkably, from £7 15s. Od. per cran (equal to £77 15s. Od.

per last) to two shillings and sixpence per cran—“ stuff ” only

fit for manure. The best catch grossed £2,180 ;
the lowest boat

only £300. Many boats were ruinously “ fished,” 90% failing

to clear expenses, and very few fishermen had anything to take

at the end of the voyage.

There were 716 Scotch boats and 433 local boats fishing out

of Yarmouth, and of these 172 were motor-driven and the
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remainder were steamers. Not a sailing drifter now floats in

the harbour. The vessels fishing from Lowestoft may be taken

usually at two-thirds of the number working from Yarmouth.

Few fresh herrings were exposed for sale in shops or about

the streets, fewer people ate them. I myself sampled a warp

(four), but they were not even palatable.

Of the fish captured about 50% were pickled (gutted and

barrelled in brine)
; 20% were taken by Mediterranean curers

;

22% were handled by kipperers and suppliers of “ freshers
”

(boxed with ice or tubbed with a sprinkling of dry salt) for the

home markets. Some of the boats landed fresh herrings to the

number of several thousand crans at Ostend, Ymuiden,

Scheveningen, and Vlaardingen.

The personnel of the Yarmouth herring fishery consists of

about 20,000 persons, who are distributed as follows :—Fisher-

men, 8,500
;

picklers, 642 men, 3,138 women
;

Mediterranean

curers, 400 men, 1,000 women; kipperers, 500 men, 1,800

women; shore-workers, 1,000 men; staff, clerical, etc., 750

men, 50 women
;

miscellaneous establishments, canning, etc.,

700 men, 1,200 women.

The failure of the fishing led to a quick break-up of the year’s

industry, placing Scotch girls and other workers in distressful

circumstances, which led to early return. The fishermen were

not only in sorry plight at the “ making-up,” but, being share-

fishermen, they were disqualified from subsequently partici-

pating in unemployment benefit.

The Greek poet Oppian does not exactly tell us that the fisher

folk in his day were subject to a failure of their fishings, but he

crisply describes one side of the fishermen’s arduous life :

“The Fishers labour not on certain Ground,

But in a leaky Boat are tost around.

Here fierce succeeding Waves disturb the careful \\ ight,

Now black’ning Clouds, and gath’ring Storms affright.”
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XIII.

METEOROLOGICAL NOTES, 1921

{From observations taken at Norwich)

By Arthur W. Preston, F.R.Met Soc.

January

This month was rioted for its extreme mildness. The mean

temperature (45.1 deg.) was as much as 7.5 deg. above the

normal, and was even 0.6 deg. higher than in the warm Jan-

uary of 1916. The thermometer exceeded 50 deg. on fifteen

days, and there were only two nights on which frost was

recorded in the screen. The rainfall was .18 in. above the

average. There was no snow. Winds were almost constantly

from between south and west, gales occurring on the 10th

and 18th, that on the latter date having been accompanied by

a rapid fall of the barometer from 30.50 ins. on the morning of

the 16th to 29.22 ins. on the morning of the 18th. Sunshine

exceeded the average by about five hours, and vegetation made

an early start.

February

There was a falling off in temperature compared with

January, but it was nevertheless a mild month
;

about 2 deg.

above the average. There were ground frosts on many nights,

but at no time of great severity. The most remarkable feature

of the month was its extreme dryness, only a third of an inch of

rain being measured here, and there was no snow. On only

one day did the rainfall amount to a tenth of an inch. There

was but little wind, and pressure was remarkably high through-

out the month, the barometer not once falling below 30 ins.

after the fourth day. On the 26th it attained 30.77 ins., the

highest point observed since 1907.
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March

Abnormal mildness marked the weather of this month, and

the mean temperature was only two-tenths of a degree lower

than that of the previous March, which held the record of having

been the warmest since 1859. The thermometer exceeded

50 deg. on twenty-hve days, and 60 deg. on three days,

the highest having been 66 deg. on the 24th, or similar

to that of the previous March. There were only two nights

with frost in the screen, although there were slight ground frosts

on seventeen nights. Rainfall was about three-quarters of an

inch deficient. There were only three sunless days, and the

total record of sunshine amounted to 151 hours. This was

27 hours above the average, and exceeded that of the previous

warm March by four hours. As in the previous year, vegetation

was remarkably forward. Winds were chiefty from the s.w.

quarter.

April

Although there were great fluctuations of temperature, the

mean of the month was 1.5 deg. above the normal. Rainfall

was in exact agreement with the average, the heaviest falls

having been .55 ins. on the 13th, .28 ins. (snow) on the 15th,

and .42 ins. on the 23rd. Snow fell on the 14th, 15th, and 16th,

and on the last-named day was accompanied by thunder and

lightning. The cold, drying winds, coupled with the want of

moisture in February and March, had a very parching effect

on the soil. Sunshine was 50 hours in excess of the average,

and vegetation kept remarkably forward. It is not often

that such a profusion of leafage is to be seen in April as at the

close of this month. The solar eclipse on the 8th was well seen

at Norwich, Venus and Vega being readily detected during the

period of greatest obscuration.

May

Mean temperature was 2.6 degs. above the average, and it

was the sixth abnormally warm May in succession. Winds
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were very variable and constantly changing in direction, and on

a few days in the latter part of the month were rather strong

from the n.e. fhe month’s total rainfall was .66 ins. deficient,

and from the 1 1th to 25th it was absolutely rainless, the drought

being much felt. A thunderstorm on the afternoon of the

26th gave .20 ins. of rain, and the following two days .38 ins.

and .19 ins. respectively, which was a welcome supply. This

thunderstorm was much more severe in North Norfolk than in

Norwich. At Sheringham an inch of rain fell in an hour. Total

sunshine for the month was 251 hours, or 45 hours in excess of

the average. Many days were practically cloudless, and the

sunshine was most brilliant. There was a fine display of

aurora borealis on the evening of the 13th.

June

1 he drought which had prevailed during the greater part

of May, and which was temporarily broken by the showers

above mentioned in the latter part of that month, continued

practically throughout June, the only break being on the

evening of the 17th during a thunderstorm of about a quarter

of an hour’s duration, the total for the entire month being only

.55 ins. Temperature fluctuated much, and there were some

remarkable changes from heat to cold and the reverse. On

June the 17th the shade temperature rose to 82.3 degs. Two
days later the maximum was only 59.7 degs., and by night the

exposed thermometer fell below the freezing-point, doing much

damage. On the 21st the maximum was only 56 degs., or the

same as on January 9th. On the 25th it soared again into the

eighties. There was a great prevalence of north-easterly wind,

and a deficiency of sunshine.

July

It is a somewhat remarkable fact that this month, which was

the hottest month ever recorded in London, and was the

warmest July registered here since 1884, commenced with a

short spell of abnormally cool weather. On the 4th the ther-

mometer did not rise above 56 deg. all day (as on June 21st),
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which was, as above mentioned, the same maximum as recorded

on the 9th of the previous January. On the 5th a change

occurred, and to August 2nd a period of intense heat, such as

experienced only in very exceptional summers, ensued. During

the month the screened thermometer rose to 80 deg. and above

on 12 days, a circumstance which had not occurred in any one

month since August, 1884, and on many other days the tempera-

ture app>roached that level. On the 10th, 90.2 deg. was reached,

and on the following day 89.5 deg. The night temperature

in the screen failed to fall below 66.5 deg. on the 23rd,

which was higher than in any night back to 1881. The

mean temperature of the month was 65.8 deg., or 4.2 deg. above

the average. The heat was accompanied by a violent drought,

the total rainfall being exactly half-an-inch, falling on five days

only, the combined rainfall of June and July being only 1.05

inches. The month’s sunshine was 61 hours above the normal.

The results of the constant sunshine, heat and drought, were

very marked, the whole countryside being in a terribly parched

condition, shrubs and large trees dying for want of moisture.

Wheat harvest commenced generally in this neighbourhood

about the third week.

August

On August 1st the shaded thermometer reached 84 deg.,

and on the 2nd 80 deg. After that date it did not again reach

80 deg. during the month, although it attained 79.5 deg. on

the 18th and 77.2 deg. on the 27th. There were several very

warm nights, which were a marked feature of the summer.

Rain was again deficient, but there were showers on several

days, and the month’s total was 1.52 inches. Bright sunshine

was about equal to the average, but on many days was very

intermittent. Thunder occurred on six days. Altogether it

was a very fine, pleasant holiday month, and the harvest was

brought to an early close.

September

On the 7th, 8th, and 9th the thermometer once again as-

cended into the “ eighties,” touching 83.8 degs. on the last-
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named day. The drought which had been so persistent was

temporarily broken on the 11th, when .68 in. fell, succeeded

by .45 in. on the following day. This was a welcome supply
;

but yet another dry period followed, and the total month’s fall

was only 1.31 in. Sunshine was 60 hours in excess of the average

and there was not one sunless day throughout the month.

October

This was another remarkable month, forming as it did the

fourth month of 1921 in which the mean temperature was largely

in excess of the normal. The day temperatures on many days

during the first fortnight were exceptionally high, rising to

70 degs. or over on as many as ten occasions, whereas an

October with even one day of 70 degs. is the exception rather

than the rule. On the 6th it reached 77 degs., on the 9th

76.7 degs., on the 10th 75.2 degs., and even as late as the 18th

71.7 degs. In London maxima of 80 degs. were attained on

two days, and were stated to be the highest maxima ever

registered in October, and although our maximum of 77 degs.

was beaten in 1908, when 78.4 degs. was reached, the number

of hot days recorded in this October appear to have been without

precedent. The nights also were exceptionally warm in the

earlier part of the month, minima of 57 degs. and upwards

being noted on several nights. There was no frost throughout the

month in the screen, and only one frost on the grass. The mean

temperature of the month was 55.8 degs., 6 degs. above the

average, and the highest of any October since these observations

were begun in 1883, but it appears to have been equalled in

1861, 1831, and 1811. A thunderstorm occurred on the

morning of the 11th. Winds were variable, N.W. predomina-

ting, and sunshine was 30 hours above the average.

November

The most noteworthy episode during this month was a very

violent gale which sprang up suddenly on Sunday morning,

the 6th, and was the most severe wind observed here for some
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years. At Gorleston the most violent gusts registered equalled

78 miles an hour, and much damage was done in many parts

of the county as well as at sea. During the gale the barometer

fell to 29.05 ins., which was the lowest reading during the year.

The month was generally a cold one, nearly as cold as in 1919.

On the 7th and 8th snow fell, remaining on the ground for a

week, and on the 27th the screened thermometer fell to 23 deg.

A further deficiency of 72 ins. occurred in the month’s rainfall,

notwithstanding the rather wet fortnight with which the month

commenced, but from the 13th to the 29th there was another

absolute drought. The foliage remained on the trees to an

unusually late date.

December

With the exception of a few cold days at the beginning, this

was a very mild month, and the latter part exceedingly stormy.

The mean temperature (43.2 deg.) was 4.3 deg. above the

normal, and, with the exception of 1918, 1912, 1900, and 1898

it was the mildest December since 1876. On the 27th the ther-

mometer rose to 58 deg. by night, being the highest temperature

in December since 1856. 'Phis reading was 2 deg. warmer

than the day temperatures on June 21st and July 4th last.

There were heavy gales in the last week, especially on the 28th

and 31st, although their highest velocity did not equal that of

the November gale. The month was very dry down to the 22nd,

and although the latter part of the month was somewhat wet,

the total of the month’s rainfall was 65 in. deficient. There

was some snow on the 23rd and 24th only. There was con-

siderable cloud on many days, and the total month’s sunshine

was 4 hrs. deficient.

The Seasons

Tables of Mean Temperature and Rainfall of the four seasons

of 1921, together with those of the five previous years, and

compared with the average (including December, 1920, but

excluding December, 1921).
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Temperature

Seasons 1916. 1917. 1918. 1919. 1920. 1921. Average

Depar-
ture of

|

1921 from'

average.

Winter -

Spring -

Summer -

Autumn -

degrees

417
47'6

58'8

50'6

degrees

35'4

44'9

62'2

50*0

degrees

387
47'5

60'0

48'6

degrees

38*7

46*9

58'9

46*8

degrees

41*2

50*0

58*9

50*2

degrees

41*7

49*6

62*1

51*3

degrees

38*4

467
60*2

50*1

degrees
J

+ 3*3

+ 2*9

+ 1 9

4- 1*2

Year
Jan. to Dec.

49'3 48‘0 49‘4 47*6 50*0 51*5 48*8
|

+ 2*7

Rainfall

Seasons 1916. 1917. 1918. 1919. 1920. 1921. Average

Depar-
ture of

1921 from
average.

Winter
Spring

Summer -

Autumn -

ins.

10‘41

8'20

7‘63

7'39

ins.

6'55

6*27

8'61

8*03

ins.

5*63

5*10

6’03

9'62

ins.

10.29
4*98

6*15

7*49

ins.

8*12

6*61

7*34

3*76

ins.

5*58

4*17

2*57

4*65

ins.

6*21

5*55

6*89

7*83

ins. i

—0*63
— 1*38

— 4'32 ;

-3*18

Year
Jan. to Dec.

32'68 27*82 28*88 29*99 24*00 15*71 26*48 —10*77.

The mean temperature of each of the seasons was above the

average, the winter (December to February) having been warmer

than any since 1916, and the spring fell very little short of the

previous one, which was exceptionally warm. Although July

was so hot, the mean temperature of the three summer months

was kept down by the somewhat cool June, and the autumn,

which comprised one of the hottest Octobers on record, had

its temperature reduced by the cold November. Each season

had a deficient rainfall, that with the greatest deficiency having

been the summer, which had less than half the average amount

and was the driest since 1885, which yielded a similar amount
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of rain. The autumn, though dry, was less so than the

previous one.

The Year

From a meteorological point of view the year may be called

an “ annus mirabilis.” The mean temperature of the year

was 51.5 deg., or 2.6 deg. above the average, higher than that

of any year since 1868, and even 1 deg. higher than that of the

hot year 1911. Nearly every month gave a mean temperature

above the normal, that of January, March, July, and October

most extraordinarily so. The only month that could be called

cold was November, where the falling off of about 4 deg. was

compensated for by a similar excess in December. Although

the highest summer temperature of 90.2 deg. on July 10th

failed to reach the level attained in August, 1911, there were as

many as 19 days on which 80 deg. was reached or exceeded, and

75 days on which 70 deg. was reached or exceeded. With the

exception of 1911, when these results were 25 and 77 days res-

pectively, we have to go back to 1884 for so large a number.

But even more remarkable than the heat was the persistent

dryness, which prevailed from January onwards throughout

the year. Although April gave an average rainfall, each month

from February to December inclusive, with that exception,

were deficient in moisture, February, June, and July being

greatly so, the total rainfall for these three months being

respectively .33 in., .50 in., and .55 in. The total at Norwich

was only 15.71 ins., or nearly 4 ins. less than in 1893, the

previous driest year since these observations were commenced

in 1883, and as much as 10.77 ins. below the average. In some

places it is stated to have been the driest year on record, but

“ Symons’s British. Rainfall ” discloses that in 1864 the small

amount of 14.02 ins. was gauged in Norwich by Mr. W. Brooke.

(A Norwich directory for that year mentions a Mr. W. Brooke

at 2, Upper Surrey Street.) This was, however, measured at

the height of 31 feet above the ground, and by his ground-gauge

he recorded 17.79 ins. At Costessey the same authority reports

a total of 14.48 ins., at Honingham 14.62 ins., at Fakenham



324 MR. A. W. PRESTON’S METEOROLOGICAL NOTES

(Egmere) 14.16 ins., at Holkham 14.50 ins., and at Hunstanton

12.08 ins. These were all in 1864, and compare with some of

the smallest falls in the County for 1921, viz.:—14.77 ins. at

Downham, 14.91 ins. at Thetford, 14.67 ins. at Hingham, 14.77

ins. at Thuxton,14.81 ins. at Sprowston, 13.70 ins. at Hunstanton,

12.40 ins. at Denton, and 12.01 ins. at Geldeston. As can

be imagined, after such a shortage of rain the dearth of water

in all directions was most serious. Numbers of wells were

dry, and in many places drinking water was at a premium.

Sunshine was more than 200 hours in excess of the average

amount, and it was the sunniest year since 1911, which still

holds the record with nearly 100 hours over 1921. Best

thanks are due to Mr. J. H. Willis for continuing to supply so

regularly, month by month, the results of the readings from his

excellent Campbell-Stokes recorder.
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XIV.

NOTES ON SOME NEW NORFOLK PLANTS

By Fred Robinson

Read November, 1921

The following notes refer to plants which may be added to

the Norfolk list since the publication of “ A Flora of Norfolk
”

in 1914.

Cucubalus Baccifer L.—This is a most beautiful plant,

not unlike the bladder campion, for which I know no popular

name. Its long stems creep through the blackberry and other

shrubs amongst which it grows, and I have seen them six feet

or more in length. The foliage is a bright green, and the fruit,

when ripe, a large black berry, very like that of the deadly night-

shade. I have made very careful enquiries with a view of ascer-

taining whether this plant was introduced, but none of the

residents of the parish can account for it
;

I have therefore

come to the conclusion that it is indigenous. Its occurrence on

the Continent in similar situations confirms this view. At

one time it was found on the Isle of Dogs, but has long been

extinct there.

Lysimachia Punctata L. (“ Loosestrife.”)—I found this

plant some years ago on the bank surrounding Scoulton Mere,

amongst other beautiful and rare plants, its brilliant flowers

being noticeable for a long distance. It was reported in

Nicholson’s ” Flora of Norfolk ” for Hingham, on the authority

of Babington (Man. Brit. Bot.)
;

and as Hingham is the ad-

joining parish to Scoulton, and the mere is next to the Hingham

boundary on the Scoulton side, it is possible that this was the

locality referred to.

Viola Curtisii Forster var. Pesnf.aui.—This sweet violet

grows on the highest parts of the sandy heathland from Santon

to Thetford, and perhaps further. When I first observed it it

was in abundance, a glorious sight, and in some places the plants
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were very large, with fifty flowers, and scattered in small clumps

all over the heath. It is apparently confined to the loose sands,

and flowers in May. I gathered Veronica verna growing with it.

Deyeuxia Neglecta Kunth.— I discovered this ver}7 rare

grass in marshy land at Great Hockham seven or eight years

ago. It grows abundantly over a sparsely wooded marsh

(in a wet season almost inaccessible), and covers an area of

forty or fifty acres. The marsh fern also grows abundantly

here, as does Carex paradoxa, Cicuta virosa, Mentha gentilis

var cardiaca, and many other treasures. This plant presents

two rather different aspects : for about a day it is spreading,

and not unlike a robust Agrostis alba : after flowering, the

branches are closely adpressed to the stem, giving it a spike-

like appearance.

Deyeuxia Neglecta Kunth. var Hookeri.— I discovered

this variety a year or two after the above, at Stow-Bedon,

within about two miles of Hockham Station. It was named for

me by Mr. Arthur Bennett, who has acted as my court of appeal

from the commencement of my collecting. The difference

between this plant and the preceding species is slight, and it is

very difficult to discriminate between them. Both this and the

Hockham localities are on private property, which fact may
account for their not having been discovered before.

Cerastium Arvense var. latifolium.—This extraordinary

plant, so named for me at the Botanical Exchange Club, bears

little resemblance to the beautiful Cerastium so common in Nor-

folk. It is from eighteen inches to two feet in height in some

cases, and has more the habit of Cerastium mlgatum. It grows

at Rockland, near Attleborough, over a rather restricted area,

and has done so for twelve years to my knowledge.

Impatiens Parviflora DC.—This plant is now distributed

in Norfolk, chiefly in woods, and I think has become permanently

established. I have seen it at Hargham, Shropham, Blickling,

Aylsham, and other places where the soil is suitable
;

it spreads

very rapidly.
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XV.

MISCELLANEOUS NOTES AND OBSERVATIONS

New Norfolk “ Gullery.”—During a week in Breckland

at the end of June, 1922, I noticed black-headed gulls at points

further west than those usually visited by members of the Scoul-

ton colony. They seemed to increase in numbers near Hockham,

with the result that I made enquiries and on July 1st saw a

“ gullery
”

over which I estimated that between 400 and 500

birds, young and old, were flying, and there were many more

scattered in the neighbourhood. The site is in the parish of

Breccles, adjoining Cranberry, Great Hockham, where until

1795 there was the largest natural mere in Norfolk, and it may

be that this is merely a return to a situation favoured before the

mere was drained. There is a number of small pools and a con-

siderable area suitable for nesting, and I was informed that gulls

usually visit the spot in the spring, but have not remained to

nest until this year. The site is much more remote and

inaccessible than Scoulton, and with the protection which will

undoubtedly be afforded by the bird-loving owner of the

estate, it is to be hoped that a permanent “ gullery ” has been

added to those in Norfolk..—W. G. Clarke.

Wood-Warbler in Norfolk.—It is many years since this

species (Phylloscopus sibilatrix
)
has been reported as breeding

in the county, though it is mentioned by Stevenson (“Birds of

Norfolk,” Vol. 1, p. 130) as “ a regular summer visitant ” to

the breckland district. For the past two years it has been noted

by Mr. N. Tracy at South Wootton, near King’s Lynn, where

on June the 8th of this year (1922) I was shown two nests by

him, the one containing eggs, the other young birds. I had

ample opportunity of watching the parent birds and of re-

freshing my memory with the song of the male and the call-

note of the female, both very distinctive when once heard.

Mr. Tracy located eight or nine pairs in the district this year.—

S. H. Long.
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Wigeon Nesting in West Norfolk.

—

With reference to

Dr. Long’s record of a pair of wigeon (Mareca penelope) believed

to have bred at Burnt Fen in 1919 (Trans. N. & N. Nat. Soc.,

Vol. 11, p. 101), Mr. R. S. Smith informs me that in 1918 he met

with two wigeons’ nests at Southery, near Hilgay Fen, on the

borders of the flood area. They were only twenty yards apart,

and each contained six eggs, which he considers to have been

sufficiently identified. Unfortunately they were robbed by

crows, but, nothing daunted, one of the ducks laid again, and

was afterwards seen by the gamekeeper with young ones

following her.—J. H. Gurney.

Great Willow-Herb (Epilobium hirsutum L.)—Some fine

specimens of this plant, with white flowers, were found by

Capt. S. V. Green at Intwood, in July, 1921. The white-

flowering variety has not been recorded for Norfolk previously,

though it is mentioned as occurring in the Bristol area by

Mr. J. W. White, in his “ Flora of Bristol.”—W. A.

Nicholson.

Ground Beetle
(
Carabus

, sp.) attacking an Earthworm.

—

On May 7th, 1922, my attention was drawn to a large worm,

about five inches long, wriggling about on the surface of a

field of winter oats at Bawdswell. On closer examination it

was seen that this worm was being attacked by an animal

which, on first inspection, looked rather like a very big wire-

worm. This animal had seized the worm’s neck and had such

a strong hold on it that it could not be shaken off
;

in fact, it

very much resembled a rabbit being attacked by a ferret. Both

the worm and the carabus were put into a glass bottle, and the

next morning it was found that the worm’s head was com-

pletely severed from its body.—Q. E. Gurney.

Botanical Records.—In 1922 I noted the following plants

near Costessey Mill, but in the parish of Drayton. The eight

marked with an asterisk are new to the county :—Ranunculus
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arvensis, Papaver hybridum, P. somniferum, Sisymbrium

altissimum, *Erysimum orientate, *Lepidium perfoliatum,

L. virginicum, Saponaria Vaccaria, Melilotus indica, *Amsinckia

lycopsioides, Centaurea Calcitrapa, C. solstitialis, Hyoscyamus

niger, Chenopodium polyspermum, C. urbicum, Ambrosia

trifida, Apera Spica-venti, Avena fatua, *Cynosurus echinatus,

*Briza maxima, *Bromus Schraderi = unioloides, Lolium

temulentum, L. multiflorum, *L. multifiorum var. muticum DC.

Since the publication in 1919 (Vol. X., p. 504) of “ Some

Additions to the Flora of Norfolk ” I have noted the following

plants in the localities indicated :

—

Thalictrum minus

,

Mundford,

Feltwell ;
Papaver hybridum, Feltwell, Brettenham ;

Fumaria

parviflora, East Wretham
;

*Sisymbrium altissimum, East Har-

ling, Thetford (H. D. Hewitt, 1920), Norwich (1920), Nar-

borough, Rushford, Costessey (1922) ;
Diplotaxis tenuifolia,

Mundesley ;
Lepidium campestre, Mundesley, Reedham

;

L. Draba, Runham-Vauxhall ;
Hclianthemum Chamcecistus

,

North Pickenham
;
Dianthus Armeria, Wacton

;
Silene conica,

Langford, Roudham
;

Hypericum hirsutum, Eoxley
;

Liman

perenne, Aylmerton ;
Medicago falcata, East Harling, Larling,

Langford, East and West Wretham, Markshall, Mundesley
;

M. denticulata, Morston
;
M. minima, Brettenham, West Tofts ;

Trifolium subterraneum, Beeston Regis
;

7 . ochroleucon, Beding-

ham, Burston, Earsham, Gissing, Hempnall, Moulton St.

Michael, Necton, Shimpling, Strumpshaw, Thelveton, Thwaite,

Tibenham, Tivetshall St. Margaret, Tivetshall St. Mary,

Topcroft, Wacton
;

T. scabrum, West Harling
;

Melilotus

officinalis, Langford, Rushford, Foulden
;
M. alba, Thetford

;

Sedum album, Litcham, Wighton ;
S. rupestre, Attlebridge,

Colby, East Carleton, Drayton, Felmingham, Ingworth

;

Galium anglicum, Feltwell, Hockwold, Northwold ;
Kentran-

thus ruber, Thetford
;

Matricaria suaveolens (54 parishes)
;

Senecio palustris, Thet valley (Sir H. Beevor, August, 1922) ;

Picris Echioides, Foxley, Horsey, Sail
;

Centaurea solstitialis,

Hethersett (F. W. Myhill)
;

Tragopogon minus, Cranwich

(1st record for division 4) ;
Campanula latifolia, Sail

;
Pyrola

minor, Thorpe St. Andrew
;

Hyoscyamus niger, Cranwich,
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Catton
;

Verbascum Blattaria, Felthorpe, Brettenham

;

Veronica spicata (neir Thetford, 1922, H.D. Hewitt) ;
Melam-

Pyrum pratense, Bedingham
;

Orobanche purpurea, Mundesley,

Trunch, Sidestrand
;

0. minor, variant growing on Artemisia

campestns, Northwold, 1922
;

Mentha rotundifolia, Honing
;

Rumex maritimus, Thetford, Old Buckenham
;

Ornithogalum

umbellatum, Cranwich, South Walsham
;

Spiranthes spiralis,

Ormesby St. Michael (Mrs. C. Copeman)
;

Allium vineale c.

compactum, Thettord
;
Lemna gibba, Acle, Buckenham

;
Scirpus

maritimus, Watlington : Carex paradoxa, Horning, Hassingham;

C. pallescens, Foxley
; C. sylvatica, Foxley, Fritton, Bedingham;

Phleum phleoides, Cranwich, Feltwell
;

Calamagrostis epigeios,

Foxley
; C. canescens, Woodbastwick, Foxley, Bedingham

;

Apera Spica-venti, Bodney
;

Avena pratensis, Brettenham,

Thetford, Narborough
;

Cynosurus echinatus, Thetford;

Melica nutans L., Foxley, Bedingham
;

Osmunda regalis,

Woodbastwick.—W. G. Clarke.
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