
O iv sArt

TRANSACTIONS
OF THE

B0tf0lk antr

NATURALISTS’ SOCIETY

Presented to Members for

1932-83

VOL. XIII.—Part iv

Edited by Miss A. M. Geldart

NORWICH

Printed by A. E. Soman & Co., Ltd.

January. 1934



Borfalk anb Bortoicfi Batmtalisf#’ Sacicfg

Patron

H.M. THE KING

Vice-Patron

H.R.H, THE PRINCE OF WALES, K.G,

ese

OFFICERS FOR 1933—34

President

MAJOR ANTHONY BUXTON, D.S.O., M.B.O.U.

Vice-Presidents

HER GRACE THE DUCHESS OF BEDFORD, F.Z.S., F.L.S., Hon. M.B.O.U.

THE RIGHT HON. THE EARL OF LEICESTER. G.C.V.O., C.M.G.

SIR SIDNEY F. HARMER, K.B.E., Sc.D., F.R.S. PROF. F. W. OLIVER, D.Sc., F.R.S.

RUSSELL J. COLMAN. ROBERT GURNEY, M.A., D.Sc., F.L.S.

Hon. Treasurer

F. C. HINDE,

49, Earlham Road, Norwich

Hon. Secretary

SYDNEY H. LONG, M.D., F.Z.S.

31, Surrey Street, Norwich

Hon. Secretary, Junior Branch

MISS J. FERRIER
Hemsby Hail, Norfolk

Hon. Excursion Secretary

H. W. BACK
Hill House, Hethersett

Hon. Librarian

F. C. HINDE

Hon. Editor

MISS A. M. GELDART

Hon. Auditor

C. R. A. HAMMOND

Committee

COLIN McLEAN MISS C. E. GAY G. J. COOKE

LT.-COL. EARDLEY TODD MRS. KIMBERLY SURG.-CAPT. A. W. B. LIVESAY,

MISS M. BARCLAY W. LINCOLNE SUTTON R 'N ’

H. P. S. CLOGSTOUN



TRANSACTIONS
OF THE

NORFOLK & NORWICH
NATURALISTS’ SOCIETY

The Committee beg to direct the attention of authors of

ommunications to the Society to the following Regulations

diich have been drawn up in order to accelerate the publication

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

•ossible the funds which the Society devotes to the publication

f scientific researches :

—

1.

—Precedence will be given to papers dealing with local

latural History.

2.

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

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

: must be sent to the Hon. Editor for the consideration of

tie Committee.

3.

—Illustrations.—Illustrations, if accepted, should be
rawn in a form immediately suitable for reproduction by
hotographic process.

4.

—Proofs.—In general, a first proof and a revise of each
aper will be sent to the author. If further proofs are re-

uired, owing to corrections or alterations for which the
rinter is not responsible, the expense of such proofs and
orrections shall be charged against the author. All proofs
lust be returned without delay addressed to the Hon. Editor.

5.

—Abstracts.—Authors are requested to hand to the Hon.
ecretary abstracts of their Papers at the same time that
bey deposit their MSS.

6.

—Separate Issue or Reprints.—An author requiring
eprints of his paper must inform the Editor of the number
f copies he will require. He will be charged for them by
he printer, who will forward the copies to him when ready,
hortly after the publication of the Transactions.



The Norfolk and Norwich Naturalists’ Society

has for its objects

—

1. The practical study ot 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
11

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 hy 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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HARRIERS
By Major Anthony Buxton, D.S.O.

Perhaps because of a taste for sport handed down to me from

my ancestors on either side, I have always had a fellow feeling

for those creatures, whether bird or beast, which get their

living by the chase. I like a fox better than a hare, a stoat

better than a rabbit, an owl better than a mouse, a hawk

better than a dove. Most people’s sympathies are probably

directed in the opposite direction (they certainly are in East

Norfolk) ;
my feelings are stated as an excuse for giving the

marsh hunting hawks an article all to themselves. During the

last two summers I have spent more time on and gained more

information about the harriers than about any other bird, and

if the question were put to me, “ What provides the best sport

at Horsey ?
” the answer would be, “ Harriers in the summer

and Pochard in the winter,” while my terrier would murmur,

“ Stoats all the year round.”

In addition to their peculiar habits and methods of life

harriers acquire merit in my estimation by the fact that they

are in most cases difficult creatures to deal with, remarkably

keen of eyesight, and suspicious of human beings ; also

because they are comparatively easy to recognise as individuals

owing to their variations in plumage. Moreover, there are

not many places in this country where they are allowed to

exist, so that residence at Horsey gives an almost unique

opportunity of watching all the three species which visit

England :—Hen-Harriers in the winter, Marsh- and Montagu’s

in the summer.

The two latter have probably been saved from extinction and

certainly owe their present position in East Norfolk to the

foresight and care of the late Lord Grey, the late Mr. Edwin

Montagu, the late Lord Lucas, Lord Desborough and to Mr.

Jim Vincent his head keeper, who probably knows more about

them than anyone, with the possible exception of the late

Mr. Henning Weis of Denmark. Apart from Mr. Weis’ excel-

lent book “ Life of the Harrier in Denmark ” and that
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delightful account of the Harriers in Delamain’s “ Pourquoi le‘

Oiseaux Chantent ”* literature on Harriers usually consists ol

a diatribe against their predatory habits (they were not giver

those eyes or claws for nothing), or of an account of how speci-

mens were acquired and their nests robbed. No wonder thal

the survivors have learnt to regard man as a destructive brute

to be given as wide a berth as possible. It must indeed be

confessed that most, though not quite all, the individua

harriers of my acquaintance regard me, if not as a murderer 01

a thief, at least as a highly objectionable busybody, immodestlj
interested in their domestic affairs.

Hen-Harrier

it is impossible to get on terms of real intimacy with a bird

which merely winters and does not nest in the district, as is

the case with the hen-harrier, and my information about ij

is therefore very meagre, for I have never visited it;

breeding haunts in the north. Probably for this reason ij

arouses less affection in me than do the Marsh- and the Montagu
and strikes me as a not very successful mixture of the two
An old cock Hen-Harrier is a great bird, but he just misses that

perfect finish of a cock Montagu given by the pink streaks or

the latter’s breast and the thin black line down his secondaries

His likeness to a Montagu leads to the expectation of an equa

gracefulness in flight, but he falls short in this respect of hi:

smaller cousin, and yet in the opposite direction he misses thal

look of an out and out stage ruffian which is so characteristic

of a Marsh-Harrier.

In this district, judging by two years’ experience, the Hen-

Harrier never coincides with the Montagu but he overlaps

the Marsh both in Spring and Autumn. In 1932, for instance

a male Hen-Harrier and a Marsh-Harrier were both seen or

March 25th, and a Hen-Harrier was still here on April 5th

In 1933 the first Marsh-Harrier was seen on April 1st and c

female Hen-Harrier which had spent the whole winter in the

neighbourhood was still here on April 13th. During last autumr
and this a Hen-Harrier was seen at the end of September anc

the beginning of October, when at least two Marsh-Harriers

* Delamain’s book has been translated into English by Ruth and
Anna Sarason under the title “ Why Birds Sing.” Publisher, Victor
Gollancz, Limited.—Editor.
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were still roosting on these marshes. It is believed that

at one time there were five Hen-Harriers, two cocks and three

hens, in the Hickling-Horsey area during the winter of 1932-33.

They appear to start hunting very early in the morning, for we

often saw one when duck flighting before sunrise, and probably

they catch as much ground game as birds. They appear to

hunt over the drier ground, like Montagu, and not to stick so

closely to water as does the Marsh-Harrier.

Montagu’s Harrier

More is probably known by British naturalists about

Montagu’s Harrier than about either of the other two. It

is my favourite Harrier and indeed one of my favourite

birds. For grace and beauty I would hand the apple to an

old cock Montagu competing with any other British bird. But

there are Montagu’s and Montagu’s, both ladies and gentlemen,

and one specimen of each sex that attempted to nest here

last year and were apparently driven off by short-eared owls,

were hardly worth a look through a telescope. In contrast,

there nested in 1932 and I believe also in 1933 a pair that were

real stars even in that select company. Their portraits are

shown, but no photograph can give any idea of the palest of

pale grey set off by the typical black points of that grand old

cock, or of the soft shades of brown and grey of his comely and

charming hen. They were the best looking pair that ever came
my way, and they knew how to rear a healthy family. Judging

by specimens in captivity it takes at least three years for a

cock Montagu to attain a complete grey livery, and much
longer than that for him to reach that paleness, which gives

him real distinction. The hens seem also to become paler and
greyer as they age, and to lose the rather spectacled appearance

given by the dark markings on the cheeks in early life. The
two hens whose portraits appear illustrate the difference.

In 1932 the older pair and their family of five were watched
at a range of 7-ft. from the moment when the young
were a week old to the moment when they flew. In

1933, although this pale cock was seen throughout the summer,
and his hen was recognized almost for certain on one occasion,

attention was concentrated on the younger pair with a family

of two, which were watched mainly from a hide situated at
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thirty yards. In 1932 therefore we studied the behaviour o

Montagu's mainly on the nest itself, while in 1933 with a widei

and more general view we watched and recorded their behavioui

not on, but in the vicinity of, the nest. The individuality o

birds, which no close observer can fail to notice, was wel

illustrated by these four creatures. The older pair were idea

parents
;

the pale cock, an indefatigable hunter, who returnee

at regular intervals with his prey, passed it to his hen usually ill

about the same spot, saw her safely down to the nest, and then

at once departed on a fresh hunt. His mouse grey hen, calm in

disposition, quickly recognizing us as friends but regarding al

strangers with suspicion, divided the food with absolub

impartiality among her family and maintained the strictes

discipline on the nest.

The younger pair were much more fickle. The cock, although

he could catch prey quickly enough when he liked, was alway

taking unauthorized half-holidays. For hours at a time hi

would be “ lost,” having apparently forgotten all about hi

wife and family, so that the former was forced to leave he:

charges and go off in desperation to fend for herself. At th<

end of one of these long periods of waiting, she would, when th<

cock eventually arrived, dash at him with a scream and almos

snatch the food from his claws. He seemed in every way
|

casual bird, and showed himself strangely tolerant of a younT

male visitor who, on several occasions, accompanied him home :

hung about round the nest, and endeavoured to make up t<

his wife. Even that caused only the mildest of demonstrations:

The hen was not so calm in disposition as the older bird]

and was always prone to sudden fits of temper and fuss. Thi:

may have been due to disaster to an earlier nest, for she settlecj

in very late in the summer and laid only three eggs. Probabl]

because of her uncertainty as to when the cock would turn up

she was much more prone to wander away from the nest on :

hunt of her own, than was the case with the mouse-grey hen

When on such occasions the cock failed to find her, h<

brought in the food himself.

So much for comparisons. At the risk of some repetition o

previous notes an account shall now be given first of the pak

cock and the mouse-grey hen, and then of the younger pair.
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Quite early in our acquaintance in 1932, the pale cock whose

main hunting grounds were my marshes, shewed himself to be

a bird that demanded respect. While sauntering along his

habitual beat he was ordered off the ground in our presence

by a white-shouldered Marsh-Harrier (her history is given later),

a far heavier bird than he. Without a moment’s hesitation he

drove straight for the larger bird, which just ducked in time to

avoid him, and in response to a second attack dived to ground

in the rushes. The Montagu tilted up to some forty feet,

shut his wings and came down “ plunk ” like a peregrine on

his antagonist, and it was only the timely arrival of the Marsh-

Harrier’s mate which drove off the Montagu, that averted a

disaster. That old cock Montagu held right of way for the

rest of the season. Despite his pugilistic qualities, this bird

tolerated within a few hundred yards of his nest a young pair

of Montagu’s which reared two young birds, but the two cocks

apparently respected each other’s hunting countries, which lay

in opposite directions.

Between 10.30 a.m. and 5.20 p.m., the pale cock brought in

on an average about sixteen kills for his family of five, and

within that time he occasionally reached the total of twenty-

five kills. Not much hunting was done very early or very late

and twenty kills per day was probably about the average.

The kills were nearly always very small stuff, consisting

mainly of larks and meadow-pipits, varied by a few young

partridges, mice and other things. After the hen had ceased

to brood, the prey was usually passed to her several hundred

yards from the nest and when she had finished the plucking

the cock escorted her back and hung in the air over her,

until he saw that she was happily engaged in doling out

the food to the young, when he would waft himself away in a

series of long planes back to his hunting ground. There was

usually a quiet period between 2 p.m. and 4 p.m. during which

the young enjoyed a siesta and sprawled about in the nest like

a litter of puppies. In very hot weather when the young

were still in down, their mother spread her wings and tail over

them to act as a parasol, and when all the family except the

youngest had begun to grow feathers she made a sort of shelter

in the rushes for them, by plucking the grass and opening

out a hollow from the edge of the nest, into which she carried
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what appeared to be a cushion of dry grass. For about a week

before they flew the young birds ran about along paths which

either we or they had made, and were fed at considerable

distances from the nest. Both the young birds and their

mother took readily to sandwiches (egg, ham, sardine, or

cheese) which we placed on the nest, but we never persuaded

the cock, who seldom visited the nest, to try one. Within a

very few days after photography began, we had the satisfaction

of feeling that she was completely at ease, and that everything

we saw was natural and unaffected by our presence. Her alarm

cry was no longer uttered at our approach, although she always

used it if a stranger appeared, and she came quietly over our

heads to inspect us, subsequently showing no signs of fuss.

She had a ring on her foot, which had probably been placed

there by Mr. Jim Vincent, but we were never able to read its

number. Round and sleek are the adjectives which I should

give to her appearance, and she was certainly the greyest and

most beautiful hen Montagu I have ever seen. Her mate was

unique in my experience, for the grey of his back was almost asj

pale as that of a common gull.

The finest exhibition of aerobatics was given by this pair ont

morning, when, after a number of kills had been brought in

work was interrupted and they gave themselves up for half-an-

hour to sheer enjoyment of the art of flying. Their antics

were centred on the manoeuvre of the “ pass,” but no food was

in their claws : it was all pure fun. Screaming and chattering

they swept past each other in the air at every angle, sometime.1

!

on their sides, sometimes on their backs, and as they melj

their claws went through the motions of the “ pass.” Ther

the game ended and serious work was resumed. All the famil3

of five left the nest in magnificent feather for their first flight.

Owing to a desire to obtain records of the “ pass,” we neveij

attained the same degree of intimacy with the younger pair ill

1933 ,
for in order to give a wide field of view, the hide w<|

mainly used was placed on a grass wall of short turf som<j

thirty yards from the nest.

Unfortunately this pair laid only three eggs and reared twc

young, so that the number of passes was less than in the cas<

of a large family. We had, however, the advantage of dealing

with an amazingly casual cock, who never objected to hides o;
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I. The Cock about to drop the prey.

II. The Prey dropping.
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the noises and sights attendant upon photography. During

the sitting and brooding period the pass was generally made
comparatively near to the nest. The cock would come over,

making his particular call, which sounds like a rather short,

rather wet, double kiss. On hearing this call up would come
the hen from the nest, often with a scream to meet him in the

air. In a high wind he would frequently manoeuvre for a

considerable period in order to get their respective positions

exactly correct. Then out would shoot his claw holding

the prey for a moment with every leg muscle stiff, and
finally dropping it to be caught by his wife in the air.

She was an amazingly good field. Never did we see her miss

a catch, and never did she make a catch look anything but

perfectly simple. Sometimes she would tilt up so as to be

almost on her back in the air, and indeed the film record in

one case shows that she turned a complete somersault ;

but often she would scarcely tilt at all and, without

apparently even looking at the cock, lazily put out a hand,

back uppermost, and take the prey in her claws as it dropped in

front of her nose. I found it very difficult not to stand up in

our little pavilion and clap at some of the catches she made.
On other days, particularly in hot weather, she would point

with her claw imperiously to earth. This gesture would be

obeyed by the cock who then deposited the prey on a bare

space on the ground, whence she retrieved it from his hand :

when it was too hot she could not, I suppose, be bothered to go
up in the air and ‘ field.’ When brooding ceased and the hen
might be anywhere in the neighbourhood on the return of the
cock, the pass occurred just where they happened to meet. If

the cock could not find her, he brought the food in himself and
threw it to the young, but made no attempt to parcel it

out. Judging by what we saw and in particular by the film

record an extract of which is reproduced, I gather that the

main advice given to young Montagu’s engaged in fielding

practice is, “ Stay well down wind of your man when taking a

pass, for it is easier to run in than to run back while keeping

your eye on the ball.”

Those interested in photography may care to know that we
made a wide opening in the hide which ran practically all along

its front and we also opened two holes left and right for side



318 HARRIERS

shots. The moment the cock appeared a guess was made at

the position and distance of the spot where we thought the pass

would take place. The focussing screw was at once adjusted

and the camera then aimed to place the cock in the up-wind

top corner of the camera’s finder. As soon as his foot was

thrust out, the film was run and the appearance of the hen in

the centre of the finder was eagerly awaited. It was a great

moment when she duly appeared, but of course in many
cases the birds had drifted far away from the point of focus

before the pass took place, and in others they had flown out

of sight over the top of the hide. It was the most exciting

form of photography in which I have yet engaged.

Marsh-Harrier

This, the largest of the three Harriers, is still in the initial

stages of re-establishment as a breeding species on the broads,

and for that reason is regarded at Horsey with a veneration

which his rather untidy rascally appearance perhaps hardly

merits. I do not feel quite the same affection for him as

for a Montagu, but his habits are, to me at least, intensely

interesting. In two years we have been at grips with four

pairs, two in each year, and have also had a passing ac-

quaintance with others. In order to make them distinguish-

able to the reader they shall each be given a title. First, then

there is the “ streaky cock,” father of two families, three in

1932 and four in 1933 (portrait attached). Second, there is

the “ devil ” (the mildest thing we ever called her), married

to the streaky cock in 1932, divorced that July, and we all hope

dead. Third, the “white-shouldered hen” (once known

erroneously as the white-shouldered cock) the largest and most

recognizable harrier in the district married to a miserable look-

ing specimen in 1932, nesting place and history in that year

unknown
;
married to the streaky cock in 1933, mother of four

and still going strong (portrait attached). Those three made

up a pair in both 1932 and 1933 with the same cock each year.

Fourth, there is “ the Murderer,” who killed a young rival in 1932

and married—Fifth, the “nondescript hen.” Owing partly

to our stupidity and partly to her bad temper they deserted in

1932, and it is not known if they later reared a brood that year. !

They remained all the summer. Sixth, the “ prize cock,” who
|
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may possibly have been “ the Murderer ” but if so was com-
pletely transformed in 1933 into the most beautiful specimen

I have yet seen. He married in 1933—Seventh, “the red-

tailed hen ” who reared, after his disappearance and presumable

death at the time of hatching, a family of three. Her portrait is

attached. Nos. 6 and 7 nested in 1933 in practically the spot

where Nos. 4 and 5 had nested in 1932. Those are the main
characters in the drama, and the others are, in comparison,

of such minor importance that they do not warrant a title.

The story of " the streaky cock ” and " the devil ” has been

told before and shall merely be summarised. The lady possessed

an ungovernable temper and when, after endless difficulties and
delays, and after the stalking and capture of two egg clutchers

the hide reached a point within 15-ft. of the nest a fortnight

after the hatch, she sulked, did less and less work, and finally

left the district a fortnight before her family left the nest.

The cock continued to bring in food regularly to a larder

near the nest, and we took it thence to the young until they

j

could fly and find the larder. All three flew in excellent health,

j

Their mother has never been seen again.

That was in 1932, and early in April, 1933, ‘the streaky

!

cock ’ returned to the same place, where a few days before had

|

appeared a bird we had called in 1932 ‘ the white-shouldered

I cock.’ This was the bird attacked by the old pale cock

Montagu. Her sex had been wrongly diagnosed in 1932, partly

owing to her own remarkable appearance, and partly owing to

,

the dinginess of her consort of that year, which made us mistake
|him for a hen. They thought of nesting in the neighbourhood
that year but changed their minds, and nothing more was seen

of them until September, 1932, when the white-shouldered

hen was recognized on several occasions.

For a few days in 1933 we mistook the antics of ‘ the streaky

cock ’ and ‘ the white-shouldered hen ’ for rivalry between two
cocks. Then one day both were seen building in places about

800 yards apart, and shortly afterwards it was obvious that

their antics were caused, not by rivalry, but by mutual affection.

The cock was building his own particular cubby-hole at the same
time as the hen was building the nest proper. A description is

?iven later of the courting habits and their connection with the

cock’s nest. Across their territory there wandered occasionally
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a dark and ugly cock which lived across the boundary. The

moment he appeared our cock was after him, but the darker bird

never had the pluck to give battle on his adversary’s ground:

on one occasion his retreat was nearly cut off, and he only just

got home with a spurt. Six eggs were laid by this pair, all of

which were hatched, but one of the young was considerably

smaller than the other five
;

these killed and ate him when

about a fortnight old. Not content with that the big four two

days later killed and ate No. 5, who was slightly less powerful

than themselves. Further disaster was averted only because

of the evenness in size of the big four, all of which took to the

air in excellent health. Their mother, “ the white-shouldered

hen,” though a distinct improvement on her predecessor, who

had deserted her husband and family, was evil tempered and

fussy in the extreme. So much so that we never risked placing

a hide nearer than 25-ft. from the nest. She gave us endless

trouble throughout the summer, and would no doubt assert

exactly the same thing about us. She gained, if not our affec-

tion, at least our respect for her remarkable eyesight, and she

can at any rate claim that she reared a healthy family, and is

even now (Oct. 6th), still roosting on her old marshes, but has

apparently packed her husband and children off to the south. :

I shall not dwell on the tragedy of 1932 which, has already :

been confessed, whereby ‘ the nondescript hen,’ owing to sus-

picion of the hide at its last move of only 3 feet, delayed too

long her return to the nest and allowed the newly hatched

young and eggs to get cold. Early that spring, there was found

beneath the post on which her mate “ the Murderer ” was wont

to sit, the corpse of a young cock floating in the dyke. We
subsequently saw other demonstrations of this untidy looking

bird’s pugilistic qualities. In 1933, either the same bird im-

proved out of all knowledge in appearance, or, more likely, an

older individual (‘ the prize cock ’) took over this part of the

marshes, together with a slim handsome creature known as

‘ the red-tailed hen.’ The prize cock was the finest specimen

I have seen in Norfolk, and indeed anywhere, easily surpassing

in appearance each of the several cocks I saw this year on the

Naadermeer in Holland. His shoulders and tail feathers were

light grey, the top of his head very pale, and he carried a dis-

tinguishing white ring round his rump. Seven eggs were laid
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in the nest belonging to this pair, of which the first three hatched

successfully, but at that moment ‘ the prize cock ’ disappeared

and has never been seen again. ' The red-tailed hen ’ had of

course to go off on the hunt, against all rules of harrier conduct

which prescribe these duties to the cock, and this at the very

moment when her presence was required continuously for

brooding the young. None of the other eggs were successfully

hatched, but, to her great credit she reared the three chicks

unaided, and a more cheery, healthy family it would be

difficult to find. Unlike ‘ the white shouldered hen ’ who left

carcases and all sorts of debris about in the nest, this bird kept

the home scrupulously clean and removed by air all bones, etc.

to a distance after each feed.

Mainly from this pair some knowledge was gained of the

courting habits of Marsh-Harriers. However heavy in flight

a Marsh-Harrier may appear at ordinary times, the cock, when

on the court, becomes a real aerial acrobat. Appearing as a

speck in the sky, he descends in a series of great swoops

with closed wings, each swoop being followed by a check and

an upward jerk with a few strong beats of his pinions. At

each check and upward jerk he gives out a loud scream,

not unlike that of a pee-wit but with the accent on the

second instead of the first syllable. As he nears the

ground the hen joins him and after a second or two together

the cock alights on his own particular nest, which in the

case of both pairs in 1933 was situated at a considerable

distance from the hen’s nest. After remaining a moment or two

on the nest the cock rises to give place to the hen, but immedi-

ately rejoins her on the nest, where the two birds remain for

perhaps a minute. Then the cock rises and flies to a bare piece
1

of ground, followed by the hen who then receives the prey he

has carried all the time in his claw. This procedure was per-

fectly regular till incubation began
;

then it ceased, but on

fine days, when presumably the cock was feeling above himself,

he would sometimes resort to his screaming and acrobatics, even

after the young had flown. Owing to high sedge, it was

impossible to see the birds in the cock’s nest but the above

evidence points in my opinion to its use in day time for pairing

purposes.

In 1932 we were puzzled by the streaky cock’s use of a larder



322 HARRIERS

twenty yards from the nest, after his hen had deserted him.

In 1933, for about ten days before the young flew, both the

white-shouldered hen and the red-tailed hen moved them a

certain distance each day by the following method. The hen

would come in with food to just behind the nest, but instead of

giving it to the young, she retreated through the rushes on foot

carrying the prey, and deposited it at a short distance from

the nest. She then took flight, and after a certain amount of

petulant squealing the young would scramble and crawl

through the rushes and find the prey. The hen would then

make them comfortable in their new position by bringing in

material and flattening out the rushes. We now believe that

the cock’s larder of 1932 was an amateur effort to move the

young, but that he was ignorant of his children’s walking

capacity and indeed of the whole business, which properly

appertained to his absent wife. He knew he had to do

something, but he got it all wrong, and we helped him out by

carrying the prey from the larder to the nest. This year the

streaky cock hardly ever visited the nest, but passed to his hen,

who did all the feeding and moving of the young herself. When
they flew both parents would pass direct to the young, either

on the ground or in the air, but they made them work for

their money by refusing to deliver the goods, until the young had

exercised their wings in chasing their parents across the marsh.

Since three nests, one in 1932 and two in 1933, were kept

under close observation for two to three weeks, and someone

was often in the hide all day, we acquired a fairly accurate

knowledge of the prey brought to the young. On an average

the prey of Marsh-Harriers is much bigger stuff than that of

Montagu’s, and there are therefore less feeds in the day. Thanks

to “ the streaky cock’s ” larder of 1932 we could read his

game book complete for a considerable period, and his kills

were duly entered in the hide diary which was kept by each of

its occupants. The following is an extract from the diary :
—

-

Contents of Larder.

July 13th, 1932. 3 hindquarters of 3 fairly large young.

waterhens.

1 young reed-bunting.
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1 young blackbird (beheaded).

1 young partridge.

July 14th, 1932. 1 young starling added to larder in morning.
July 15th, 1932. Hindquarters of two fairly large young

waterhens.

1 young bunting (head attached).

1 young partridge.

Hindquarters of a frog.

July 16th, 1932. By 11 a.m. the following had been added to
larder :

—

1 young pheasant (beheaded).

1 small waterhen.

Judging by what we saw at all three nests the main prey was
waterhen with leveret and young pheasant about equal second.
Before the young were hatched we occasionally saw a cock
harrier catch young mallard and teal, but no young duck were
wer brought to the nest in our presence. The “ streaky cock

”

was once seen at close quarters attacking a brood of waterhens.
de flopped and bounced about from one side of the dyke to the
)ther, like a clumsy retriever, and it was only after a number of
neffective grabs that he succeeded in catching one of the brood.
The average number of kills brought in daily for a family of four,
rom a fortnight to three weeks old, appears to be about eight,
>ut this of course varies with the size of the prey. The only
>arent which kept any discipline in the nest was “ the red-tailed
len.” She doled out the food evenly and fairly and there was
rery little squabbling. The behaviour at the other two nests
/as appalling and there was a row between the young at every
leal. The strongest or most hungry member of the brood
'°uld, on spotting its parent in the air, secure a central position
l the nest and, when the parent arrived, seize the food. It
r°uld hold the prey until it choked or became absent-minded,
'hen one of its brethren would waddle across the nest with an
ir of complete abstraction, and then suddenly shoot out a claw
nd seize the food : the same process would continue with the
ext young bird. As soon as they could walk about, the young
lade seats in the rushes and tunnels leading away from the nest

:

ie bird securing the prey would spread its wings and hold
le entrances to these tunnels in order to prevent the
hers getting out, while it ate its fill.
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Any attempt to photograph or even to observe Marsh

Harriers at close range without long, slow, and careful prepara

tion, is, I feel sure, certain to end in disaster. In no instanc

have I secured a single photograph without six weeks’ pre

liminary work, during which the hide has been graduall

advanced from about three hundred yards towards the nes

Subterranean hides have been dug at dead of night by perchin

posts and feeding places, but never yet has the quarry failed t

spot the new heap of rushes or the aperture for the lens. Wha'

ever may be said against the Marsh-Harrier, he provides for tt

photographer that supreme difficulty of achievement, whic

constitutes real sport.

There appears to be an idea that harriers are gettir

too numerous, and even that nothing else can exist in the

neighbourhood. The wealth of bird life around them is tl

best answer to that. The occupant of the hides by their nes

was never out of sound of other birds, sedge-warblers, gras

hopper-warblers, reed-buntings, water-rails, bitterns, snip 1

plover, redshank, duck, and others. Moreover, judging by til

many encounters witnessed, they themselves will see to it th?

there is no overcrowding from others of their kind. Apa

from the risk, real or imaginary, of disturbance by inquisitb;

bipeds, who may or may not be kindly disposed towards tl:

birds, it is no easy job for a cock harrier to seize and hold;,

property against his rivals, find and keep a wife and with hr

rear a family.

II

SCOLT HEAD ISLAND

Report for 1933

By I. A. Steers

During the whole of the past year the botanical and ecologicl

investigations of the island have been proceeding. Mr. V. .

Chapman has now more or less completed his field work, ail

hopes to summarize his main results in the forthcoming Han

book on the island.

In June and July a fairly intensive investigation on the su-

structure of the marshes was carried out. A boring tool w;
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Approximate Scales:

HORIZ. 1 CM. = 20 YARDS.

VERT. 1 CM. 4 FEET.

SKETCH AND SECTIONS OF THE LINES OF BORES IN HUT MARSH.

SAND

SURFACE MUD

‘HOLE' MUD

SHINGLE

Tile upper sketch gives the positions of the bore-holes. The Hut is shewn as a small rectangle about half-an-inch above the figure 8

The line 22-25 will be seen to cross three creeks in the sketch : only two are indicated in the section. No attempt in either figure is

made to shew the numerous small creeks which intersect the marshes.
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it by the Department of Botany at Cambridge, and after a

od deal of hard labour a fair picture of the strata composing

5 island was obtained. The two main features which call

comment in this place are, first, that sand, sometimes black

colour, is the essential substratum of the island, and secondly,

it in certain places there are holes, or pockets, of sticky

ick mud resting on the sandy substratum, but often covered

newer deposits of sand and mud. These are in their main
iects very similar to the area of soft mud in the North Cockle

?ht Marsh. The exact significance of the pockets is not

own. They appear to fill scour holes, but under what
iditions the holes were scoured out it is at present impossible

say. Plate 1 shews, in stereogram form, the main charac-

istics of the sub-structure of the Hut Marsh. A shallow,

t widely extended, pocket of mud in seen in bores numbered
to 17. This mud is coloured solid black. The small

itch above indicates the positions of the lines of bore

es. The presence of shingle in holes numbered 21 and 22
resumably to be explained as the thinning out of the shingle

m the small recurved ridge running north-eastw, .ds from
tcher’s Beach. The positions of the two main creeks

lining Hut Marsh are shewn on the section
;

it will be
iced that their apparently pure mud banks are largely

de up of sand with some mud.
1 number of other marshes were similarly explored.

; borings put down on the Great Aster Marsh gave in

mselves no indication of rejuvenation, and there are now
sons for believing that the “break-through” hypothesis
Burnham Harbour which was supposed to have led to the
ivenation of Aster Marsh is no longer tenable. In other

- ds, it is not improbable that the island has always been an
nd. The reasons for this change of view will be discussed
where, but it has been thought worth while to call attention

i '.he matter in this place.

he Far Point and Ternery have been re-mapped again by

|

R. F. Peel, whose map (Plate 2) accompanies this report,
i very important changes have taken place during the past
!
r, but the small dune, marked beyond the gap shewn on the
2 map, has now disappeared, as has also a certain amount of
dune system of the Ternery proper. Other changes will be
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more obvious if this year’s map (1933) is compared with!

published a year ago.

Further investigations have been undertaken in connei

with beach-drifting and tidal currents along the main beai

the island. Plate 3 shews the direction and strength ot

tidal currents just off Scolt Head as observed during;

complete periods of 25 hours. The division of the cut

into an east- and a west-flowing part is clear, and the velct

shewn on the curve for 8-9 July, a period of spring i

are rather greater than are those on the other curve,
|

was compiled from observations made during neap tides. I

observations were all made from an anchored boat I

was well outside the breakers. Hence, the curves repijsi

fairly accurately the general nature of the currents acija

working upon the beach. Further observations were i

closer inshore with drift-bottles
;
these agree with and era

the boat observations which were made with a tide-poM

the resulting curves are more irregular. This was only >

expected, even in calm or moderate weather.

The Submerged Forest Bed off the main beach at Bran s

has received some attention, as have the outcrops in Brans

Harbour Channel. There is also an outcrop of peat at i

Hard*; the peat here, as revealed by boring, is about i|

feet thick. It is hoped to be able to print a short accoijtt

the forest beds later.

Several enquiries (in likely places) have been made to y

find old maps of the Scolt Head area. There are many N f

county maps, but for the present purpose, as pointei <

below, they are of but little value. A certain amort

interesting information has been gathered together, a'J

described in the following paragraphs.

The Evidence of Old Maps

The recent changes in the configuration of the islan;

known fairly well, at any rate, since 1886, the first editn

the six-inch map. The earlier history of the island, mtft

obtained mainly from a study of its physiography. Old i&

of the area are scarce, and county maps of Norfolk a
1

this purpose useless, because either they conventional^

*A landing place used at low water and situated about 300

north and east of the Staithe proper.
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sland too much, or they miss it out altogether. Further, the

cale in practically every case is so small that it does not help

he present problem.

There may yet be some maps in private collections which

hew this part of the coast on a large scale and in detail. But

considerable number of enquiries have so far been un-

accessful in finding them. If any one who reads these pages

aould know of such a map, it is greatly to be hoped that he

•ill communicate with the writer.

The first map here reproduced is from the atlas of Lucas

anssen Waghenaer of Enklingven, and is dated 1585. The

hotograph is not taken from the original, but from a copy which

in the Central Public Library at Norwich, and it is slightly

nailer than the original. The map is mainly of historical

terest. The Burn (Creake) River is shewn, and a spit of land

id sand banks running westwards from it indicate the position,

it not the form, of Scolt Head Island. Blakeney Point is

ewn in a very similar way. It is' useless to try to draw any

ferences from the map, but as it is the earliest map to shew

is part of the coast in any detail, it has been considered

irth while to reproduce it. (Plate 4.)

We must jump about two hundred years to the next map.

lis is the map published by William Faden in 1797, and was

ide by Thomas Milne and Thomas Donald with other

jistants. The photograph here reproduced is rather smaller

an the original. The island is clearly shewn though appar-

tly rather conventional in form. Norton Creek is called East

sek, and the bank which now encloses Deepdale and Norton

irsh is not marked. Sandhills are indicated throughout the

igth of the island, which is unbroken by any important gap.

this way it differs a good deal from Bryant’s map. The
iuths of Brancaster and Burnham Harbours are shewn in the

id flats much in the same positions as those they now occupy,

e western end of the island is in a position such as would be

umed on physiographic evidence, and corresponds fairly

11 with the maps which follow. (Plate 5.)

n 1824 appeared the first edition of the one-inch Ordnance

vey map of the area. This differs a good deal from Faden’s

p. The island is shewn in rather " fragmentary ” form,

: 1 two distinct breaks occur in the main line of dunes. It is
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very difficult to establish the true meaning of these gaps. T1
fact that a creek runs through each suggests definite breai

in the shingle bar, but they may not be of any very materi
significance. The eastern end of the island is definitely near
(about a quarter of a mile) to Holkham than it is now. The-

also seems to be a distinct gap between House Hills and tl

dunes on the foreshore. Even to-day, the dunes are narro
in this place, and the gap could easily have been filled by sam
The Wire Hills-Long Hills ridge is shewn as three separai

“islands.” It might easily have begun to form in this wa’

Brancaster and Burnham Harbours agree with Faden’s and tl

succeeding map in essentials. One can scarcely suppo;
inaccuracy to characterize the Ordnance Survey, but tl

surveyors would probably not attach so much importance to

sand island as to the mainland, and so we may perhaps assure

that the breaks in the main ridge are more pronounced tha

was actually the case. When the dunes were lower and possibl

much more discontinuous than now, storms could easily brea

through these gaps and form temporary channels, even thoug
the main shingle bank remained virtually intact. It is certainl

not necessary from the evidence of this and Bryant’s map t

assume that the island, regarded as a complex of shingle ridge

irrespective of covering dunes, was in three or more parts. Th:

argument is strengthened when ‘‘Dugmore’s ” map is studiec

(Plate 6.)

Bryant’s map of 1826 is very similar indeed to the first editio:

of the Ordnance Survey. The creek system, especially nea

Brancaster Harbour, is less detailed, and two new name
appear—Marram Hills and Ramsgate Hills. It seems mor
than probable that it is based on the Ordnance Survey, and sj

it need not be discussed in detail here. (Plate 7.)

In the previous year, 1825, a detailed and large-scale surve;

of the island was made at the direction of J. Dugmore ii

connection with the Burnham Enclosure Award. This map i

of much greater interest than any of the preceding. The maii

ridge is shewn as continuous
; there are no gaps. House Hill:

meet the main ridge much as they do now. Privet Hill ancj

ridge are marked, and Butcher’s Beach and an early stage ii

the development of the Long Hills are clearly shewn

Brancaster and Norton Channels, allowing for the swinging tc
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\ ich they are subject, agree with their general positions

t day. Norton Creek is misnamed Thro’Land Creek, and by
' ro’Land creek is presumably meant Trowland Creek which
i narked but not named. (Plate 8.)

considering that the map was made for a special purpose,

a 1 was a survey carried out of a particular area, it is reasonable

t ittribute to it greater accuracy than that of the other maps.
1 5 surveyor was concerned with local problems, and so
f ild delineate the adjacent coast with as much care as

?
sible. As with both the editions of the six-inch map, no

1 ication of lateral ridges which are not dune covered is given.

I :se would not interest the pure surveyor
; they have a

? 'Biographical significance only. The map, together with
t associated deeds, is preserved in the Shirehall at Norwich.
'he next map, in which complete trust may be placed, is the

i : edition of the six-inch Ordnance Survey. There is a close
' mblance between it and the 1825 map, but it shews much
3 e detail. This map was described briefly by the Author in

i ort paper published in the Transactions of the Norfolk and
\ wich Naturalists’ Society, Part I, Vol. XII, 1924-25, p. 84.
r changes since 1886 were described there also, and the maps
) the Ternery which have been published during recent
’ -s give a far better indication of the recent changes than
any written description. (Plate 9.)

beginning has also been made this year with an entomological
n stigation of the area. Mr. P. Brodie has collected a large
it iber of species and hopes to be able to continue his work in

u re years. His collection is being referred to experts, and it

5 iped to be able to draw up a preliminary list of identifications,
it necessarily for publication at this stage, but for reference.

• list, when made, will be available should anyone wish to
c ult it if application is made to the writer.

le selection of stations for stereophotographs has been
> nded, and Mr. S. Dicks has taken stereo-pairs from several
f iem.' There is little point in publishing any of these photo-
r hs at this stage, but if the work can be carried on in future
f s by a competent person, some interesting comparative
ographs should be available. Two photos of the Spiral

-I >h were printed in Part II. Vol. XIII, and will serve as

y specimens for the time being.
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BOTANY

By V. J. Chapman

Several new additions to the island flora have been record-

during the year 1932-33. In the following list species mark
with an asterisk must, for the time being, be regarded as distin

from the true flora until further records have been obtain

showing that they really have been established. Those mark

E.A.E. were found by Mr. Ellis of the Norwich Castle Museui

Phanerogams.

Ranunculacese

(E.A.E.

Cruciferae

Violaceag

"Caryophyllaceae

Geraniaceae

Aquifoliaceae

Leguminosae

Rosaceae

Onagraceae

Compositae

*Gentianaceae

*Scrophulariaceae

(E.A.E.)

*Labiatae

*Boraginaceae (E.A.E.)

Gramineae

Ranunculus bulbosus, L.

Ranunculus sceleratus, L.

Cardamine hirsuta, L.

Viola canina, L.

Silene cucubalus, Wibel.

Lychnis vespertina, Sibth.

(E.A.E.)

(E.A.E.)

(E.A.E.)

Erodium moschatum,
L’Herit.

Ilex aquifolium, L.

Vicia hirsuta, Koch.

Vicia sativa, L.

Vicia tetrasperma, Moench.

Vicia lathyroides, L.

Place found.

House Hills

Norton Hills Pi

House Hills

Old Dunes

Ternery

Temery and

Norton Hills

(E.A.E.)

Rosa canina, L.

Agrimonia eupatoria, L.

Epilobium hirsutum, L.

Taraxacum laevigatum, D.C.

Erythraea centaurium, Pers.

Veronica officinalis, L.

Old Dunes

Norton Hills Pi

Norton Hills Pi

Norton Hills Pi

Norton Hills Pi

Hut Dunes ai

House Hills

Hut Dunes

Long Hills

Norton Hills Pi

Old Dunes

Temery
Long Hills

Calamintha acinos, Clairv.

Lycopsis arvensis, L.

Agrostis stolonifera var.

subrepens, Bab.

Cynosurus cristatus, L.

Dactylis glomerata, L.

Ternery

Long Hills

Old Shingle -

West Steps to Hit

Hut and Hou

Hills

Poa pratensisvar. subccerulea,

Sm.

Bromus sterilis, L.

Lolium perenne, L.

Agropyrum acutum, R. and

S.

Hordeum murinum, L.

Old Shingle ai

House Hills

Hut Dunes

Norton Hills

House Hills

Hut Dunes
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A certain number of fungi have been recorded including

(1) Puccinia tripolii, Wallr. on Aster tripolium. (2) Puccinia

cirsii Lasch on Cnicus arvensis. (3) Four species of Uromyces
were found

;
Uromyces scirpi, Burr, the aecidia only, :on Glaux

maritima
;

Uromyces salicornice, De Bary (Teleutospores and

Uredospores) on Salicornia herbacea
; Uromyces chenopodii on

Suceda maritima var. flexilis (This is a rare species and only

a few infected plants were found)
;

Uromyces sparsus, Lev.,

Aecidia Uredo and Teleutospores on Spergularia media. The
Uredospore stage is very rare in England and the record of

Aecidia is the first to be made in this country. There are

only two further records of Aecidia on the Continent. This

species was the most important addition to this flora made during

the year. Many infected plants were found. (4) Cystopus

lepigoni was found on Spergularia media in fair quantity,

especially in the early summer. (5) The larger fungi have

not yet been investigated, but Gyromitra esculenta, Pers. and

Tidostoma mammosum, Fr. are recorded, the identifications

being those of Mr. Ellis of the Norwich Museum.

Further work on the algae has been carried out, but it is

not proposed to publish any results yet as their distribution

over the area has not yet been completed, and there are also

difficulties, which still remain to be settled, regarding the

marsh forms of Enteromorpha spp. It may be said that the

area is quite rich in algae, the total number of species being

about 100.

Two new galls are recorded from the island, both on grasses.

Nematoda : Tylenchus tritici, Bastian, on Agrostis alba ;

Diptera : Chlorops tceniopus, Meigen, on Agropyrum pungens.

In the summer of 1933 quadrating of the marshes was
commenced, valuable help being given by Mr. I. Morrison.

When this work is complete it will help greatly in determining

the plant succession.

Two tide-gauges were in use throughout the year
;

it is

proposed to let them record for another year, during which time

wind observations will also be made. Both the tide-gauges

and the anemometer are in the charge of Mr. Chestney, the

watcher.

In the report for last year the attack of the cinnabar moth
caterpillars on Senecio jacobcea was commented on, and it
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was suggested that this was one means of biological control.

This view was further strengthened this year. There were

very few plants of Senecio jacobcea on House Hills and they were

eaten down almost as soon as they appeared. The result was

the entire absence of this species at the flowering season from

House Hills this year. On the other dunes there have been

plenty of flowers as the moth is not nearly so abundant outside

House Hills. It therefore seems that in two years the attack

of the cinnabar moth is sufficient to wipe out the ragwort.

Earlier in the report it has been suggested that the hypothesis

of Burnham Harbour originating as a break-through is in-

correct. The botanical evidence for and against this view has

been carefully investigated and it is concluded that this evidence

is not in favour of the rejuvenation of the Great Aster Marsh,

but strongly in favour of the island always having been an

island.

The collection of typical island plants which is being kept at

Dial House is now practically complete, and it has been checked

by Dr. W. B. Turrill of Kew, to whom we are very grateful.

As some of the levelling-stations established in 1928 were

found to be unsatisfactory and in some cases liable to be

displaced by waves, some new lines of level were made this

year. Hence the figures printed on p. 466 of the Transactions
\

in Vol. XII, Part IV, should be discarded.

Plates 6 and 9 in this Report have been reproduced by

permission of the Director-General of the Ordnance Survey.
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III

ON THE DAY TEMPERATURES OF SAND DUNES IN

RELATION TO THE VEGETATION AT BLAKENEY
POINT, NORFOLK

By Prof. E. J. Salisbury, D.Sc., F.R.S.

The two chief adverse factors affecting plant life upon dune

habitats are the high mobility of the soil and the low water

retaining capacity of the sand consequent upon the relatively

small surface which the coarse sand grains present and the

deficient organic component, at least in the earlier phases of

the dune succession. Both the high mobility and the low

water content tend to be accentuated with increase of tempera-

ture. The increased evaporation, consequent upon a higher

temperature, not only accelerates the transpiration from the

surface of the plant but also water loss from the surface of the

soil so that the drier sand-grains are more easily moved by air

currents. It is evident therefore that a knowledge of soil

temperatures in dunes is essential if we are to assess the rigours

of the conditions with which the colonising species have to

contend.

In July, 1931, during a period of two weeks, students of the

Botanical Department of University College, London made a

large number of simultaneous temperature observations, in

several hundred stations, and a number more observations were

similarly made in April, 1932. The limited periods of the year

over which these records extend would render the observations

of very restricted value were it not that their chief importance

lies, not in the actual temperatures observed, but in the relations

which they bear to one. another. The actual temperatures

attained must necessarily depend on the weather conditions at

the time of the observations and, though fine sunny weather and

cloudy conditions, both with and without wind, were experienced

during each of the periods mentioned, it is evident that, though

a fair sample, they do not represent the complete range of

conditions which may be experienced during the growing season.

Nevertheless the assistance of a considerable number of helpers

made possible a comparative study of which the value is

dependent on the large number of stations utilised and the

number of simultaneous readings obtained.
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The procedure, at each station, was to take temperatures at

four different levels simultaneously. The levels selected

were :—2-ins. below the surface of the sand
;
the surface (with

the bulb of the thermometer just covered)
;

the air at 2-ins.

above the surface
;
the air at 2-ft. above the surface.

The author would wish to express his indebtedness to the

numerous helpers and in particular to Dr. Barbara Russell-

Wells who not only assisted in the organisation of the field work
but also in the arduous task of classifying the very large mass

of data obtained.

(a) The Effects of Vegetation.

If we compare the surface temperatures of bare areas in

dunes with those under various types of vegetation (c.f. Fig. 1),

it is at once clear that the effect of the plant covering is, in

general, to reduce the temperature of the surface sand by from

one to four degrees centigrade. Actually the average tempera-

ture of the surface sand under vegetation is a trifle higher than

that under bare sand viz. 22.18°C for the former as compared

with 22.02°C for the latter. This, in view of the shading effect,

might appear surprising were it not for the fact that, in high

winds, the bare sand may be cooled considerably at the surface

and, moreover, the sand amongst vegetation is often darker than

the bare sand owing to the presence of more humus and thus,

together with the vegetation itself, absorbs heat more

readily than the lighter coloured bare areas. But, owing to

the differential influence of the diverse vegetation types, such a

generalisation is misleading. A more satisfactory comparison

can be made if we compare the surface temperatures of bare

sand and sand occupied by vegetation of particular types. It

should be emphasised that for this purpose readings were

taken simultaneously in pairs of stations, one on bare sand

and the other on a comparable adjacent area occupied by the

selected vegetation.

A comparison of surface temperatures in bare areas and in

clumps of Psamma arenaria illustrates the shelter effect very

clearly. The data from sixty pairs of stations are represented

in Fig. 2. Here each surface temperature of the bare sand is

plotted as an ordinate, and the surface temperature of the
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comparable area under Psamma is plotted as an abscissa. If

there were no difference between the temperatures in the two

types of station the data would, of course, all be situated on the

diagonal line representing x =y. In the figure the dots re-

present readings during overcast or cloudy conditions whilst

the crosses represent readings during sunshine. Considering

the latter first, we note, as was to be expected, that the readings

under Psamma are invariably lower than in bare sand, due to

the shading effect which is seen to become more pronounced as

the temperature rises. If we divide the readings into groups,

differing by five degrees with respect to the bare-sand tempera-

ture, and average the differences of temperature under Psamma
we find that between 15°C. and 20° C. the average difference is

3°C. ; between 20°C. and 25°C. the average difference is 4.5°C.,

and between 25°C. and 30° C. the average difference is 6°C.

The data in each category are too few to be conclusive, but the

fact that for each rise of five degrees the difference augments

by the same amount, namely 1.5°C., suggests that the data may
actually represent a close approximation to the real trend of the

temperature curve. Under conditions when the temperature

of the bare sand is between 30°C. and 35°C. the temperature of

the surface shaded by Psamma might be expected therefore

to be about seven and a half degrees lower. Only three readings

under such conditions are actually available and these give an

iverage difference of only 5.2°C. But little if any importance

:an be attached to this figure. When we turn to the data

obtained under overcast or cloudy conditions we find the same

tendency for the divergence in the readings to become more

marked as the temperature rises, but with the striking distinction

that an appreciable number of the lower readings shew a higher

temperature under Psamma than for exposed sand. This is

ioubtless a consequence of the protection which the grass

iffords against air currents, thus retarding the removal of the

warm air from above the sand surface. The Psamma thus has

i stabilising effect upon the surface temperature, but un-

doubtedly, the most significant feature, as it affects vegetation,

s the markedly lower maximum temperatures attained in the

shelter of the grass which is probably not only beneficial to the

Psamma itself but is of even more importance for the incoming

sphemerals. Since temperatures of over 42°C. may be attained
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Fig. 3

Temperatures of surface sand under mosses



Temperatures

of

bare

sand

surface

near

Lichens

TEMPERATURES OF SAND DUNES AT BLAKENEY POINT 339

Fig. 4

X X

3astG
line*

0
33 C

Temperatures under lichens
4 )0C



340 TEMPERATURES OF SAND DUNES AT BLAKENEY POINT

at the surface of the bare sand this factor may obviously b

important in the early phases of the succession.

When we turn to the vegetation of the later dune phases, th

shading effect is of a different character. The Psamma itsel

has become sparse, but the sand surface is more complete!1

covered with mosses and lichens though usually intersperse<

with numerous small bare areas. Even where the carpet o

vegetation is more or less continuous the condition is, in reality

a mosaic of exposed and shaded surfaces, so that the temperatur

at any one spot is an average of the conditions immediateb

around.

Comparison of the surface temperatures in bare areas ant

under mosses
(
Tortilla

, Brachythecium, etc.) from the olde

dune phases (c.f. Fig. 3) shews that the temperatures attained

under the moss covering can attain as high temperatures a

the corresponding bare areas. The sand under a moss ma
has an appreciably higher organic content than the bare area

in general and, usually, a higher water content. Despite thi

increased heat conduction, resulting in the main from the bette:

contact between the soil particles, which naturally tends t(

lower the temperature which the surface attains, we find tha

no less than fifty-eight, out of a total of ninety-eight pairs Oi

stations, shewed a higher temperature under the moss covering

Furthermore, though the percentage is greater under overcasj

conditions the proportion is high in bright sunshine. Fai:

then from producing a shading effect, the moss covering ten'

to accentuate the high temperatures
; an effect that mus

be attributed to the dark colouring of the moss covering actin,

like a black-bulb thermometer. The influence of a liche:

covering (Fig. 4) is similar, the temperatures, here too, bein
(

frequently higher than on adjacent bare sand. In severa

instances the sand under the lichen mat was five degrees highef

than that of the uncovered sand, and under a covering of mosses'

a difference of as much as six degrees has been recorded. It

should, however, be noted that differences of even greateij

magnitude in the other direction have been recorded, particu-

larly where the bare sand was appreciably darkened through!'

admixture of humus.

The temperature gradient in the three types of vegetation

studied is shewn in Fig. 5. For each of the four levels invest!
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gated the data are plotted as a histogram. It is evident tha

at the two foot level the air temperatures tend to attain highe:

values over the moss and lichen areas. Most of the data fo

Psamma cluster around 20°C. whereas over moss the majorit 1

of the readings are between 20°C. and 28°C. Over lichens tb

air temperatures tend to form two groups around 19°C. ant

25°C. respectively. Similar features are shewn when the ai:

temperatures at the two inch level are compared. In Psammi

the modal value is about 22 °C. whereas, during the sami

period, the majority of the readings over moss are in theregior-

of 30°C. Over lichens the air, at this level also, exhibits ;

bimodal grouping of the temperatures.

The surface sand under Psamma again shews a mode at 20°C

with a range from 16.1°C. to 35.2°C. whilst at two inches below

the surface the sand shews a mode at 19°C. and a range fron

16°C. to 29°C. Under mosses, the surface shews a wide range

from 17.5°C. to 39.8°C. with no definite mode but a major

grouping between 20°C. and 30 °C. At two inches below the

moss covering the temperature range is froml8.5 to 25°C. and

there is here a definite mode in the region of 21 °C. with a

slightly assymetrical grouping, mainly towards the higher

readings. Under lichens, the sand temperatures shew a similar

grouping to those under moss, and there is no indication of the

bimodal grouping shown by the corresponding air temperatures.

This latter feature is, therefore, probably due to the fact that

though the lichens, like the mosses, tend to increase the amount:

of radiant heat absorbed and so raise the temperature, they

never form so effective a covering and hence the exposure'

effect is more pronounced.

We have already noted that the average temperature of the'

bare sand is 22°C. which is above the modal value for sand under

Psamma but below the mean temperatures and modes for sand

under moss or lichens, hence the average for sand under

vegetation treated collectively is almost the same as that for

bare sand, as mentioned above.

(,b
)

Effect of Sand Colour.

The effect of the colour of the surface upon the temperature

,

has already been referred to and, in order to estimate the

degree of importance of this factor, simultaneous temperature
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readings were obtained from pairs of adjacent areas, the one

where the sand was yellow, the other where the sand was grej,

owing to the presence of humus. Fifty-six pairs of stations

were examined in this way and it was found that where the

sand was yellow in colour the surface temperature had a mean

value of 22.13°C. as compared with a mean temperature o!

22.6°C, for grey sand. At a depth of two inches the mean value

for yellow sand was 20.3°C. and for grey sand 20. °C. (c.f. Fig. 6)

In bright sunshine differences of three or four degrees may occui

at the surface but, owing to the greater heat conductivity of the

darker sand (even in the dry condition this is the case as the

humus particles help to fill the gaps between the sand grains)

the temperature differences are not a complete measure of the

difference in amount of radiant heat absorbed. In dull or

cloudy weather the differences are small and the grey sand may
actually, show a lower temperature at the surface than adjacent

yellow sand, but, usually, in such circumstances the subsurface

beneath the grey sand will be found to have a higher tempera-

ture than the subsurface beneath the yellow. In other words

the heat absorbed by the latter tends to be retained near the

surface, whilst in sand richer in organic matter the heat absorbed

is passed on more rapidly to the region where the ephemeral

vegetation has most of its roots.

(c) Temperature in Relation to Topography.

The relatively high temperatures of the surface of bare sand

which may attain over 42°C.in the sun (ca. 108°F.) is, of course,!

in large measure due to the low rate of heat conduction which

sand exhibits. With the increase of organic content which,1

accompanies the edaphic succession (c.f. E. J. Salisbury. The

soils of Blakeney Point. Ann. Bot., Vol. XXXVI, pp. 391-431,

1922) the water content increases and, mainly from the better;

contacts thus established, the conductivity improves. So that,
1

though as we have seen, the resulting darker colour brings aboufi

an augmented heat absorbtion, the increased rate at which this

heat is transmitted to the subsurface layers, and to some extent)

the increased heat requisite to raise an equivalent volume of

moister sand to the same temperature, may even more than

compensate for the colour effect just considered. If, indeed,
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we compare the sand temperatures on the landward slopes of

successive dune ridges, from the youngest to the oldest, we find

that the bare sand has, on the average, a very similar tempera-

ture on all three ridges, despite the increasing organic content

and accompanying darkening of the surface. But, comparing

the temperatures two inches below the surface, the average is

about half a degree higher on the second ridge than on the first

(23.6°C. as compared with 23.08°C. for ridge 1). This, despite

the fact that the corresponding surface temperature is in fact

a trifle lower (27.4°C. as compared with 27.63°C. for ridge 1).

The temperature of the third ridge at two inches below the surface

averages 23.3°C. as compared with 27.6°C. at the surface. It

is evident then, that with comparable mean surface tempera-

tures on both the first (youngest) and third (oldest) ridges the

average temperatures at two inches depth approximate more

closely to the surface temperature on the third ridge than on

the first, thus bearing witness to the higher heat conductivity

of the older dune soil which may well account for the fact that

the mean surface temperature is, in fact, a trifle lower, despite

the darker colour of the dune soil. This conductivity effect is

further illustrated by the difference between the surface and

subsurface layers of the crests of the second and third ridges.

This difference for the younger crest (mean of 44 stations) is

4.75°C. whereas for the older ridge it is only 3.5°C. (mean of 57

stations). A further example is furnished by comparing moss-

covered areas on the crests of the second and third dune ridges.

The similar vegetation ensures an approximate uniformity of

colour in the heat-absorbing surface. Actually, the surface

temperatures of twenty-five moss patches average the same

for the two ridges namely 27.03°C. But, whereas on the

younger dune the temperatures at two inches depth averaged

23.1°C., a difference of 3.93°C., on the older ridge the subsurface

gave a mean value of 23.8°C. or a difference of only 3.23
P
C.

It will then be apparent that, in general, the shallow roots

of plants on the older dunes will be at a slightly higher tempera-

ture than those of plants on the younger phases, but that,

particularly where the sand is relatively bare, the air tempera-

ture just above the soil surface will tend to be as high on the

younger as on the older dunes, or even higher.

The lag in transference of heat through the soil, due to the low
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heat conductivity of the sand grains interspersed by air gaps,

is well shewn if we compare the temperatures of surface and
subsurface taken simultaneously in ninety-seven distinct stations

on bare sand. Plotting the soil temperature at two inches as

ordinates (x) and the temperatures of the corresponding sub-
surfaces as abscissas (y) we note that the observations are grouped
along a diagonal line which diverges more and more from
the line x =y as the temperature of the surface rises (c.f. Fig. 7
below). In a dune hollow the same feature is exemplified (Fig.

7 above,) but the surface temperatures do not attain such high
values and the general trend of the readings shews a slightly

less marked divergence from the line x=y. This closer ap-
proximation between surface and subsurface temperature is

clearly to be correlated with the higher average water-content
in a dune hollow, involving greater specific heat and higher
conductivity for heat.

The relations between the surface temperature of the sand and
the air temperature just above the sand surface are more com-
plex. It will be noted that, when the one is plotted against the
other (Fig. 8 below), the observations constitute a diagonal
grouping the general direction of which crosses the line x =y at

about 25°C. Here too, the difference between the temperatures
at the two levels increases with extremes of temperature, but in

both directions. At surface temperatures below 25°C. about
eighty per cent, of the day readings in the air at two inches are
higher than those of the sand surface immediately below. Com-
parison of readings taken when the sun was shining and when
obscured by clouds, or in still air and in wind, reveal no corre-
lation (of the inversion of the normal temperature gradient just
described) with such changes. It is, however, true that rather
more of these apparently aberrant readings have been recorded
between 10 a.m. and 2 p.m. than later in the day. If, however,
we investigate these instances, when the air temperature at
2-ins. is higher than that of the surface sand, in relation to
topography, we find an interesting and suggestive correlation
of their frequency with the position of the recording station on
the dune system. In the following table are enumerated the
percentage frequency of such occurrences in the different parts
,of the dune system, together with the average difference
between the two readings.
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Bare Sand Dune Hollow
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Table of Occurrences Where the Air Temperature at Two inches :

Above Bare Sand exceeded the Surface Temperature of the Sand
Below

Dune Ridge I. Dune Ridge II Dune Ridge III

Seaward Landward Seaward Landward Seaward Landward
face Crest face face Crest face face Crest facd

53% — 16% 35% 18% 11% 22% 8% 4%
Average differences between surface temperature and air temperature—
1.1°C — 0.7°C. 1.59°C. 0.9°C. 0.6°C. 0.6°C. 0.6°C.

These figures are so consistent that there would appear to be
little doubt that the factor involved, responsible for the cooling

of the sand surface below the temperature of the air, is the con-

vection currents set up within the sand surface itself bringing

about internal dew formation, (c.f. Hill, T. G. & Hanley, J. A. The
Structure and Water Content of Shingle Beaches. J. of Ecology'

Vol. II pp. 23-38, 1914 and literature there cited). The rising

air from between the sand particles is replaced by cooler air

from over the sea. This moisture-laden air though cooler than
the heated air which it replaces is nevertheless warmer than
the particles of the subsurface sand into which it is drawn and
upon which it consequently deposits moisture. The increased

capacity for heat conduction, due to the more effective contact

which results, brings about a warming of the subsurface at the

expense of the surface sand grains so that the temperature falls

below that of the overlying air. Such an explanation appears
to satisfy the conditions and is in harmony with the greater

frequency and magnitude of the phenomenon, on the seaward
faces as compared with the landward faces, and, on the younger

|

as compared with the older dune ridges.

The uniformly lower temperature at 2 feet than at 2 inches
;

above the surface is a striking feature, both in summer and
(

spring, and doubtless accounts for the habit of dune mollusca
j

to crowd to the top of the Psamma leaves in hot weather

(c.f. Fig. 9).

An important feature of the relation between soil temperature

and topography is the effect of the dune slope upon the amount
of radiation which the surface receives per unit area. At

Blakeney Point the general trend of the dune ridges is ap-

proximately in a N.E. to S.W. direction, with the sea on the

northern face. As a consequence the landward slope receives
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an appreciably greater amount of radiation per unit area than

the seaward. But for the irregularities of the surface the

difference would be much greater than it actually is. The
effect of the direction of slope is naturally greatest when the

altitude of the sun is lowest, so that this effect is of especial

interest in the spring when the temperature is most likely to be

a limiting factor to the assimilation of the winter annuals.

The following data based on the averages for April determina-

tions furnish an example of this topographic effect.

Average Day Temperatures on dune ridges in April with ranges

observed :

—

rst Ridge.

Seaward face Middle of Ridge Landward face

Air at 2-ft. 9.6 (9—10) 9.6 (9.2—10.5) 11.9 (9.5—16.5)

Air at 2-ins. 10.6 (9—13) 11.3 (9.1—14) 15.1 (9.8—25.3)

Soil Surface 10.7 (8—16) 11.8 (7—16.5) 16.1 (9.6—24.5)

Soil at 2-ins. 10.1 (7.2—13) 10.9 (7—16.5) 15.0 (8.9—21.3)

Second Ridge
Seaward face Middle of Ridge Landward face

Air at 2-ft. 10.0 (9.3—11.5) 9.8 (9.0—10.7) 10.1 (9.0—10.5)

Air at 2-ins. 11.0 (9.7—14.5) 11.8 (10.0—17.0) 13.2 (10.2—22.5)

Soil Surface 10.6 (7.0—17) 13.77 (9.2—28) 14.9 (10.1—25.0)

Soil at 2-ins. 9.9 (8—14) 13.3 (8.3—27) 13.6 (9.4—20)

Third Ridge
Air at 2-ft. 10.1 (9.2—10.5) 10.1 (9.—10.5) 10.5 (9—12)

Air at 2-ins. 13.0 (10.0—21) 11.6 (10.2—13.2) 11.9 (10.0—15)

Soil Surface 14.4 (10.5—25) 12.2 (10.0—15.5) 13.1 (10.2—17.5)

Soil at 2-ins. 12.8 (9.5—20) 12.1 (10.0—17.5) 12.9 (9.5—18)

It will be seen that for ridges I and II the means and maxima,

it all levels, are consistently higher on the landward than on

:he seaward slopes. This is not true for the third ridge, where

he landward face is very exposed to wind action, and it is

Probably the cooling effect of the wind which is responsible for

his discrepancy. If, however, we consider Ridge II only, as

neing equally protected from, or exposed to, wind on both faces,

ve find that the mean difference amounts to 4.3°C. for the sand

urface and 2.2°C. for the air at 2-ins. whilst the respective

naxima differ by eight degrees at both levels. It is perhaps

lot a mere coincidence that the maxima on the two faces of

^idge I differ at these levels by the same amount. The
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difference of the means for the two faces of Ridge I are greater
than for Ridge II, probably owing to the greater exposure tc:

wind of the seaward face of Ridge I which, in this respect, is

comparable with the landward face of Ridge III. It is evident
from these data that the winter annuals gain a definite tempera-
ture advantage on the southern slopes in general, though local

inequalities of surface may enable situations on the seaward
slope of the dunes to possess an aspect almost equally favourable

If we compare the temperature at the surface of successive
dune ridges in August we find, as was to be expected, that the

difference between the landward and seaward faces is not so

great
; this corresponding to the increased altitude of the sun.

It will be noted that there is the same decrease in magnitude of

the difference on the landward face of the third dune ridge, and
indeed, under vegetation, the seaward face of the third ridge

actually has a higher temperature than the landward face.

Surface Temperatures (Averages) In August on Different Parts
of the Dune System.

Bare
Sand

Landward
face

Number
of obs.

Seaward
face

Number
of obs.

Ridge I 27.63 38 24.2 38

Differenc e L-S 3.43°C.

Ridge II 27.4

Differenc
44

e L-S 1.23°C
26.17 40

Ridge III 27.6

Differenc
47

e L-S 1.70°C.
25.9 54

With vegeta
Ridge I

tion

24.6
Differenc

37
e L-S 3.25°C.

21.35 37

Ridge II 27.92
Differenc

38
e L-S 2.18°C.

25.74 38

Ridge III 26.18
Differenc

37
ce L-S 0.89°C.

27.07 37

Average Landward (241 Stations) 26.9°C.

Average Seaward (244 Stations) 25.0°C. Average Difference 1.9°C.

Actually, the mean difference, for over two hundred and
forty stations on both the landward and seaward faces, during

August was 1.9°C. as compared with a mean difference for the
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surface of the seaward and landward face during April of 2.8°C.

But, in comparing these figures, it must be born in mind that

the sand in the Spring is as a rule moister than in August and

in consequence the conductivity is greater. Actually, therefore,

the difference in Spring is probably greater in comparison with

that in summer than the figures cited would suggest.

The heating of the air layers immediately over the sand surface

above the temperature of the air generally is a matter of

considerable importance since,- as the data for April show, the

phenomenon may be very marked in sunny weather at a period

of the year when the prevailing air temperatures are quite

commonly the limiting factor for assimilation. The stratum

between the surface and two inches above the surface repre-

sents approximately the zone occupied by the vegetative organs

of the annual species which are at the height of their activity

at this period of the year. Individual readings show that,

even when the air temperature at two feet above the ground is

only just over 9°C., the temperature at two inches above the

surface may in sunshine be from seven and a half to eleven and

a half degrees higher, whilst the sand-surface itself, occupied by

sphemerals interpersed with bare sand, was at a temperature

of from 25°-28°C., which implies a difference of from 15.5° to

18.5°C. higher than the air at two feet above the ground.

Therefore, on a conservative estimate, the assimilating organs

of the ephemerals would be surrounded by air at a temperature

at least 10°C. higher than that of the air generally, whilst a

difference of over 15° might well be experienced. Having

regard to the fact that the so-called ephemeral vegetation of the

dunes consists of “ winter annuals ” which germinate in the

autumn and must carry on their assimilation during a period of

the year when the air temperature will often be at, or below, the

limiting condition for photosynthesis, it will be at once evident

how important this microclimatic factor may be. It must in

fact often enable the annual species of the dune to carry on

assimilation when the physiological processes of the species

of other habitats are at a standstill. As already pointed out,

the data shew that this effect is most marked on the landward

slopes of the medium-aged dunes and it is just these situations

which are richest in winter annuals. It is, perhaps, not un-

reasonable to suppose that the reduction in temperature of the
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ower layers of the air which accompanies the diminution of

helter on the older more flattened ridges is an additional

tdverse factor which, combined with the pressure of competi-

ion, is responsible for the decrease in the annual flora of the

ilder phases of the dune succession.

The high air temperatures attained, together with the

>revalence of wind, must tend to accelerate markedly the rate

f transpiration, and the pronounced transpiration checks
xhibited by the leaves of most dune annuals have their chief

ignificance not so much in relation to excessive dryness of the

and during the winter months as to the necessity for reducing

he rate of water loss to a speed commensurate with the area

f absorbtion of the root system and the translocatory efficiency

f the plant’s anatomical organisation.

The microclimatic feature just considered, so beneficial in the

alder months, tends to become inimical as the season advances
lthough, with the general amelioration of climatic conditions,

he difference between the temperature of the surface of the

ind and that of the air diminishes. Yet the actual tempera-
ires attained may be considerably greater than in spring,

hus the maximum temperature recorded at the two-inch level

1 the air in April on a sunny day with no wind was 28°C. where-

> during August under similar conditions a temperature of 34°C.

as recorded.

But these high temperatures which at the surface sometimes
ttain over 42°C. and which would be so inimical to the dwarf
>sette annuals are indirectly beneficial to the perennial species,

nee upon this depends the internal dew formation already

ferred to. As a consequence it not infrequently happens that

lough the surface of the dune is hot and dry the interior is both
)ol and moist.
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IV

PRESERVATION OF KETT’S OAK
By Sydney H. Long, M.D.

By the courtesy of the Chairman of the Norfolk Count 1

Council, Mr. Russell J. Colman, I am able to give the followinj

particulars with regard to the preservation of that ancient oal

on the right of the Norwich-Wymondham road, in the parisl

of Hethersett, which is commonly known as, and is labelled

“ Kett’s Oak.” Tradition says that under this tree th

followers of Robert Kett, the rebellious tanner of Wymondham
used to meet to take ah oath to reform the abuses of church anc

state, in the year 1549, the year that Kett was hanged on th<

tower of Wymondham church. The work of preservation wa
undertaken in the summer of 1933 by the Norfolk Count]

Council, which deputed Mr. H. Goude, the Horticultura

Superintendent, to carry it out. The following is Mr. Goude’s

report to the chairman of the council :

—

All the loose and rotten wood was scraped from the cavity

The entire trunk was hollow, without any base
;

the cavitj

had split to two-and-a-half feet in width on the south-east side

and extended over the trunk to the north-west side. Th(

tree was dividing into two separate individuals. A steel rop«

was made taut by attachment to the main branches, and the

tendency to separate arrested.

The cleaned cavity was painted twice with plastic bitumen

We had proved by trials that this bitumen was innocuous tc

living plant tissue, and it destroyed, by smothering the wood,

mining larvae of moths that were present.

As the leaves developed in Spring, the foliage was sprayec

with arsenate of lead to kill the leaf-eating caterpillars, and the

leaves grew greener and larger than in the previous season.

Leaves were preserved for comparison, and the improved

appearance of the growth indicated that the tree had responded

satisfactorily to the treatment.

The base soil in the trunk was removed to a depth of two-

and-a-half feet and the hole filled with strong concrete to above 1

the ground level, buffered from the tree with pieces of sound oak

wood. In this base of concrete was fixed an upright piece of
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angle iron extending into the two main branches to reinforce

the filling material.

When the base of concrete was set, the whole of the cavity

was filled with a light breeze concrete
;
five parts breeze, one part

cement. About eight feet from the ground we found iron stays

hanging loose inside the trunk from previous attempts to

preserve the tree. Firmer concrete was placed in a layer to

utilise these iron stays as cross ties. The breeze concrete left a

rough surface. On examining the tree for the final surfacing

we found that several people had cut their initials in the

concrete before it had set.

The breeze surface was finally covered with plastic bitumen

and cement. A good cap was made to prevent water from

leaching into the trunk, and the surface left corrugated to

imitate the natural bark. The whole was then covered with a

sheet of uralite until the cement set, this precaution being taken

to prevent disfiguration by the public.

Mr. Goude goes on to say that he had been told by the late

Mr. Back of Hethersett, who was, he believed, responsible for

the protecting rails round Kett’s Oak, that the tree had been

struck by lightning. The splitting is compatible with injury of

this character, but it must have been caused many years ago.

Both sides of the wide split on the south-east side were folding

inwards with new wood growth. This growth cannot fold in

now, and will tend to spread over the surface of the filling

material, and reduce the size of the opening. It will be

advisable to control leaf-eating caterpillars each Spring, and
some slight repairs may be necessary occasionally to the filling

concrete and bitumen. The wire will probably require

tightening.

I understand that Mr. Goude is germinating a few of the

acorns from the oak at the Horticultural Station at Burlingham.

!
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V

HELIGOLAND, 1933

By Miss M. Barclay

The island of Heligoland is forty miles from the nearest main-!
land, the coast of Germany. It is one and a quarter miles
long, and half a mile wide, with a present circumference of only
three miles

;
but in 800 a.d. it was 120 miles in circumference, 1

and has been reduced by erosion to its present size. It was 1

,

captured by Britain from Denmark in 1807, ceded to Germany
1

in 1890 in return for Germany's recognition of the supremacy
of British interests in Zanzibar. By the Treaty of Versailles;

it was demilitarized but retained by Germany.
On September 18th, 1933, accompanied by some ornitho-

logical friends, I paid my first visit to the island and our stay was
extended to October 4th. Our first impression on approaching
Heligoland was of a large red rock, with a bright green top to it,

rising sheer out of the sea. The cliffs are about 100 feet

high, and are composed of Bunter’s sandstone. The top of

the island, which is absolutely flat and without any trees or

shrubs, is always spoken of as the “ Oberland.” The lower
portion, which consists of houses, harbour and waste land, is'

known as the Unterland. The town is partly built on the

Oberland and partly on the Unterland. There is a lighthouse,

a good museum and a very fine aquarium. The fish looked
wonderfully healthy, especially the mackerel, which are very

difficult to keep in tanks. We were told that the condition of
j

the fish was due to the fact that no water is allowed to pass into
;

the tanks except through celluloid pipes, because water passing !

through metal was apt to injure the health of the fish.

The islanders are happy, good-natured, easy-going people.

They subsist chiefly on the fish they catch, and on young

herring-gulls which they shoot. During the autumnal migra-

tion of woodcock, golden plover, etc., a heavy toll is taken upon I

these birds also, but the shooting of passerines is forbidden.

The whole population, young and old, are keen and knowledge-

able about birds, and many keep traps of their own, taking any

interesting captures for registration to those in charge of the

bird station.
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They have a good fishing fleet and catch lobsters, crabs,

soles, etc., most of which are sent to Hamburg.

During the season many tourists come over for the bathing,

which is very good. Most of the houses have small gardens

with trees and shrubs in them, which are very attractive to the

migrant birds. Along one side of the island are the allotment

gardens, growing chiefly potatoes and cabbages ; the rest of the

island is covered with rough grass, on which a few sheep are

tethered and regularly milked by their owners. There are

no cows, goats, or horses. The only cart used is a small four-

wheeled waggon, which is dragged by the men or women while

they are working in their allotments. There are no roads
;

only paths or tracks.

One of our objects in visiting Heligoland was to see the

German system of tracking and ringing the birds, and also to

study migration. We were made very welcome and received

great hospitality from Professor Drost and his co-workers.

They made us members of the Vogel Warte, the Bird Watching

Station, where all the ornithological research is done, and

where several students are always at work. The organisation

is very complete. One room is full of skins and contains a

specimen of every bird killed on the island
;
another is entirely

given up to the taxidermist’s work, and another for the

correspondence in connection with ringing. There is a splendid

library which contains nearly all our bird books and magazines.

The Fang Garten, where all the trapping and ringing is done,

consists of a thick shrubbery with high banks on each side,

surrounded by a green iron fence
; the tops of some of the trees

just rising above it. The garden is planted with elder, wild

rose, silver poplar and all kinds of berry-bearing shrubs that

attract birds. There is a small pool in the middle with rushes

and overhanging willows. The garden is about 150 yards long

by 40 wide. Three huge traps of green wire-netting are hidden

among the shrubs, made on much the same principle as a pipe of

a duck decoy, a large opening into a big cage with a swing door

in the middle, which is closed as soon as a number of birds fly

in. The birds are then driven into the narrow part of the

trap, through a small door into a large box with a talc back

which makes the birds imagine that in that direction lies

freedom. The small door is then dropped by means of a string,
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and the birds are caught. The bushes are then beaten with
sticks towards Number 2 trap (made on the same system, but
in rather a different shape) and so on to Number 3 trap, which
is generally the most effective and catches the birds that have
flown over the other two traps. The captives are placed in the
collecting boxes and brought to the ringing room, which is at
the entrance to the Garden. This room is wonderfullv equipped -

all the rings in sizes on wires, easy to reach with special pliers
to fit each size. The rings never overlap. There is a weighing
machine with celluloid cubes of different sizes, into which the
birds are slipped for weighing. The ringed birds are registered
on printed forms and are then liberated through a hole in the
wall. As members of the Vogel Warte we had the right to
operate the traps ourselves.

There is only one species of resident bird on the island, the
House sparrow, of which there are about 100. The only
birds that regularly breed on the island are Ray’s yellow
wagtail, guillimots, and razorbills and a few starlings. On
Dune, a small uninhabited island which lies two miles away,
white wagtails, whitethroat, and skylark have been known
very occasionally to breed.

It was a wonderful experience to watch a migration in
progress on the island. I give a description of a typical day.
The wind was light from the S.W. The gardens were full

of redstarts, chiffchaffs, willow-warblers and garden-warblers.
Flocks of chaffinches kept getting up under our feet, with a
few bramblings among them. Sparrow-hawks and kestrels
kept flying overhead, also a peregrine falcon and a merlin.
We had a close view of a dotterel resting with some golden
plovers. At 7.45 a.m. a heavy shower came on, and it seemed
to rain small birds. Gold-crests were on the cliffs, in the
gardens and everywhere. We had a wonderful morning with
the traps, catching many redstarts, song thrushes and garden-
warblers, a few chaffinches, a whitethroat, a pied fly-catcher,

.
some chiffchaffs, two ring-ousels, and the biggest prize of all— !

a red-breasted flycatcher, a male, in perfect breeding plumage.
The whole island was swarming with birds, redstarts all over
the place, and small flocks of siskins, and a blue-throat. Every
day we added two or three new birds to our list, and kept an
approximate account of each species seen on each day on
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Heligoland and Dune. On some days one species swarmed,

the next day they had nearly all disappeared, to be replaced

by something fresh.

On another good day with the wind E. to N.E., we saw fifty-

six different species during the day on both islands. All the

Waders were seen on Dime. During the early hours of the

morning a constant stream of song-thrushes, skylarks, golden

plovers, and ring-ousels kept passing over, calling as they went.

All that day the island was swarming with thrushes. On the

Unterland we saw some shore-larks in full plumage. On the

island of Dune the “ Bushes ” were “ flicking ” with robins,

hedge-sparrows, wrens, chiffchaffs and thrushes and two blue-

throats. A goshawk flew over the island, a bird very seldom

seen there. In one of the gardens was another red-breasted

flycatcher, a female.

The migration of the grey crows was an impressive sight.

They continued to pass over the island in hundreds, throughout

the morning, all going in one direction, from E. to W. Some

circled round, but none actually landed.

During the seventeen days that we were on the island we

saw 101 different species.

The general meteorological conditions would seem to influence

the landing of the birds on the island, even more than the

direction of the wind. For instance, on a morning when the sky

was clear, we saw but few birds, though when clouds came up

and it began to rain, birds appeared from everywhere. A
large section of the autumn migrants travel over Heligoland

from east to west
;

others take a north to south line. A
great many birds that pass over during the autumn migration

are never seen again during the spring. It is usually the birds

that winter in Great Britain that return via Heligoland
;
those

that migrate further south travel on their return journey east

via Holland and North Germany.
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VI

PROGRESS OF THE NORFOLK ROOM AT THE
NORWICH CASTLE MUSEUM
By Frank Leney, Curator

The grant of one hundred guineas from the accumulated funds
of the Norfolk and Norwich Naturalists’ Society towards the
cost of the installation of dioramas illustrative of the fauna and'
flora of the County of Norfolk was noticed in this Society’s:

Transactions for 1930-31. The accompanying illustration:

of Breydon in October ” gives a pleasing impression of one
of these large plate glass cases measuring 13 feet in width by
6-ft. 6-ins. in height. Elimination of reflections is always a
great difficulty in Museum cases and the gratifying outcome of
many experiments is that visitors do not realise with these
cases that they are looking through glass. The “ Breydon ”

case is an unqualified success and that result is due to the
artistic skill and remarkable ability of Mr. Ernest Whatley of

j

the Imperial Institute Studios, London. Mr. B. B. Riviere,
F.R.C.S., M.B.O.U., was untiring in his efforts to get the
birds arranged in natural positions

; the Wigeon just alighting
is an instance of his knowledge of birds and desire to get a true
representation of attitudes which are characteristic although
perhaps not familiar to casual observers. The group of Dunlin
washing their catches in the runnels is very good and their

foot marks together with body outline shadows on the mud are
just the requisite touches which made the case so attractive.

Then too there is the Great Black-backed Gull perched on an old
skep left with other flotsam and jetsam by the tide. The
Heron, or to give it the local name Harnser, stands on one leg

j

in pensive mood, suggestive of contentment after finding his
food in the quickly draining mud flats. A marvel of perspective
is seen in the treatment of the flint sea wall on the right of the
case

;
an actual flint from the wall is succeeded by cardboard

and painted reproductions gradually fading into what appears
'

to be miles of distance. The mooring posts are reminiscent of

the days when huge baulks of timber from warmer climes

floated on the placid waters of Breydon and were moored to

posts awaiting a purchaser. In the background are the posts

marking the channel available for shipping. By means of an
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electric light switch visitors are able in a moment to bring before

their vision a characteristic scene of wild life within twenty

miles of Norwich. A second switch illuminates a map of

Norfolk showing the position of Breydon as the estuary of

the River Yare and another equally interesting map of the

district. In the centre is a key plan to the exhibits in the

case giving the names of the birds, etc. On the right is dis-

played a series of enlarged and illuminated photographs depicting

aspects of Breydon at different seasons of the year. This

method of showing photographs is rather expensive as it entails

making a transparency on ground glass from the ordinary

negative. The result is particularly good as may be seen in the

other cases
; for instance, a Beech wood, a Swan rising from

the water, Montagu’s Harrier on nest and other nesting groups.

By means of electric light it has also been found possible to

show in an attractive manner, giving full colour values to the

subjects, such exhibits as the Estuarine Prawn, Wigeon Grass,

Peringia ulvae and other mollusca, Ragworms and other forms

of life on Breydon.

Another large case measuring 13-ft. by 6-ft-. 6-ins. illustrates

a Norfolk Loke or Lane. The season is that of Autumn and
instead of paint work the effect has been produced by actual

bushes on which the foliage, etc., has been preserved and the

flowers and berries modelled by Mr. E. A. Ellis of the Museum
staff. The background of a beech tree and the glimpse of

fields beyond the stile have been slightly indicated in crayons

by Mr. Horace Tuck of the Norwich School of Art. On the

actual tree trunk may be seen a Tree Creeper and Ivy in flower

vvith Peacock and Holly Blue Butterfles visiting it. It is in-

teresting to hear the exclamations of visitors as they discover for

themselves the Hedgehog, the tiny Field-vole, the Blackberries

and the various hedgerow birds with the Blackbird in its usual

fominant place. The baby Rabbit against the stile gives the

secret of the cases, for a fully grown animal in that position

vould have spoiled the whole perspective of the group. The
‘ich hues of Autumn as shown in the foliage and fungi make this

:ase particularly bright in colour and attractive to the eye of

he visitor.

To describe the Broadland Case is almost impossible for the

size of the case is double that of the others, viz., 26-ft. long.
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This attempt to visualise our world-famous Broads for the-
benefit of visitors was probably too ambitious and resulted in|
several failures. However, Mr. Owen P. Smyth of the
Maddermarket Theatre, Norwich, with great enthusiasm

,

1

tried and tried again and the scenic effect fully justifies the ;

immense amount of work and patience expended on giving us
this wonderful visualisation of a glorious June day on the
Broads. The hidden electric lights combined with the warmth
of colour certainly create the atmosphere of the land of the
Lotus eater. It needs little imagination to hear the rustling of
the reeds and as we gaze they part and we see the Bittern, still

and stately, protected by his colouration which resembles the
brown stems of last year’s reeds. Again the reeds move and
the Coot emerges followed by her black fluffy chicks with their
red faces. The eye is again arrested by a nest containing a
clumsy baby Cuckoo being fed by its foster parents the Reed
Warblers. A dominant feature is a Great-crested Grebe in all

the glory of his summer plumage and nearby his hard-working
partner bringing along their progeny in their curious striped
down. To the right of the case an endeavour has been made
to give some idea of the country frequented by Harriers. On
a submerged stump is a Montagu’s Harrier, but not perhaps so
well marked a bird as might be desired. The dioramic effect is

of no particular Broad, although it will be evident to many
that Lord Desborough’s bird sanctuary at Hickling has formed
the basis of the scene. In this case too it is interesting to
overhear visitors’ remarks such as “ Oh here’s a Bearded Tit

”

or again “ Look at the Forget-me-nots.” The Yellow Flag
which paints the Broadland landscape in such a vivid shade
is also in evidence. It was tempting to put in many other
characteristic Broadland Birds but the Committee adhered to

their scheme of having a few objects well shown instead of, as

in the old days, exhibiting a crowd of birds with little or no
resemblance to nature.

Four large cases are now ready on the other side of the
Norfolk Room and as money becomes available through the
Norfolk Room Fund, of which the Lord Lieutenant of Norfolk
(Mr. Russell J. Colman) is Hon. Treasurer, it will be possible to

illustrate the salient features of Breckland, Salt Marshes, Sea
Shore and Underwater. The former generous response to an
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appeal for funds to carry out this work has enabled the Castle

Museum Committee to complete three cases which were the

outstanding feature of interest at the conference of the Museums

Association in July, 1933. It is not an exaggeration to say that

there is nothing like these cases to be seen in this country and

although the idea was largely borrowed from the Museums of

the United States of America, it is more than gratifying to

realise that Norwich leads the way in visualising the features of

the country in a manner which will attract the notice and

arouse the interest of the most casual visitor.

These cases are of course only the beacon lights of the complete

scheme as it is the desire of the Committee that every form of

life in the county should be illustrated in this Norfolk Room.

To carry out such an ideal needs the active co-operation of

members of the Norfolk and Norwich Naturalists’ Society who

have knowledge of particular groups. The upper floor of the

Norfolk Room will be fitted with cases and cabinets to contain

the flora and fauna of Norfolk. Many collections formed by

members of our Society who are no longer with us have found

a permanent home in the Museum and therefore form a basis

for the series of Norfolk specimens. This more particularly

applies to the Lepidoptera, Coleoptera and kindred groups,

to which the late Mr. H. J. Thouless devoted the greater part

of his leisure. The late Mr. F. Long bequeathed his collection

of Norfolk Plants
;

the J. B. Bridgman Collection of Norfolk

Mollusca, too, is a valuable asset and lastly, but by no means of

least importance, is the very complete collection of skins of

Norfolk Birds, from nestling to adult plumage formed by the

late Mr. J. H. Gurney of Keswick and presented by his son Mr.

Gerard Gurney. It is, however, in the lower forms of the

Animal Kingdom that the help of our fellow members is

required ; to mention just a few :—Echinoderms, Crustaceans,

Rotifers, Annelids, Nematodes, Mycetozoa and other forms of

Protozoa.

The early volumes of Transactions of the Norfolk and Norwich

Naturalists’ Society contain Members’ Records of the Flora

and Fauna of Norfolk upon which we build our present day

knowledge. The Committee realises that without the help of

the present generation of workers in natural science it will be

impossible to carry out this scheme. Such men as the Gurneys,



366 THE NORFOLK ROOM

Southwell, Geldart and the Woodwards studied a far wider field
than the present-day worker who in most instances specialises
on one group or subject but yet it must be possible to carry on
their work and publish the results of recent investigations in
our Transactions.

The Yarmouth Naturalists’ Society whose membership
includes some young and enthusiastic workers is desirous of
marking the centenary of the publication of Paget’s “ Natural
History of Yarmouth ” by presenting a Naturalists’ table or
desk for the gallery of the Norfolk Room. The desk will
incorporate a data guide to the Flora and Fauna of the County '

topical exhibits, and local Natural History News, making the

,

desk a focal point of interest to all workers in natural science.
The visitors to the Castle Museum in 1932 as registered by

the turnstiles was 163,282. A large proportion of this
remarkable attendance must with reluctance be classed as
ordinary visitors who take only a general interest in the
collections. There is little doubt that in the near future every-
one will have more leisure than in the past and it is not too much
to hope that Museums will be a means of leading an ever
increasing number of people to the study of Natural Science in
its many and varied forms.
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VII

THE SOCIETY’S PROCEEDINGS, 1932-33

By The Editor

Two excursions took place during the summer of 1932. On

May 12th between forty and fifty members of the Society

assembled at Horsey Hall by invitation of the President and

Mrs. Buxton. A fine view of the marshes surrounding Horsey

Mere was obtained from the observation platform situated in a

tree above the reeds. The boom of a bittern was heard, and

nests of the bearded-tit, water-rail, sedge-warbler, reed-bunting

and great crested grebe were visited.

On June 23rd a large party embarked on a steamer near

Thorpe Station for a trip down the river to Surlingham and

thence by narrow waterways to Rockland Broad. Colonel

Chamberlin conducted a ramble over the marshes. A picnic tea

was provided by the kindness of Mr. and Mrs. R. T. E. Gilbert.

In place of the ordinary September meeting, a meeting was

held in December.

The session began with a meeting held on October 18th at

the Norwich Castle Museum. Mr. Russell J. Colman was in

the chair, and about one hundred members and others were

present. Research work now being carried out at Scolt Head

was detailed by Professor F. Debenham of the Geographical

Department of Cambridge University, and Mr. J. A. Steers

described the physiographical and other features which had

been examined recently. Many lantern slides were used as

illustrations. Professor Debenham expressed the appreciation

of his department for the use of part of Dial House at Brancaster

Staithe as a residence with laboratory for students of the

special problems of the estuary and the island.

The November meeting was occupied by Mr. H. E. Hurrell’s

account of the Polyzoa of the Norfolk rivers and broads with

special mention of Sir Sydney Harmer’s work on the group.

On December 20th the meeting included an exhibition of

specimens found by members ;
also Mr. Frank Leney (curator)

showed recent additions to the collections at the Castle Museum.

The late Dr. Donald Hutchinson’s photographs of the life history

of the garden spider which had been presented by Mrs.

Hutchinson were exhibited
;
also his series of microphotographs

I
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of Protozoa. Mr. R. J. Colman showed a flint scraper which he
had found recently at Crown Point. Mr. G. J. Cook exhibited
specimens of rare fungi with illustrative drawings. Mr. H. J.
Howard showed a series of bee-boards which he had brought
from Yugoslavia.

On January 17th at Stuart Hall, Major Anthony Buxton
delivered a lecture illustrated by slides and cinematograph
films on some of the birds found on his Horsey Hall estate •

the bearded-tit, great crested grebe, the Montagu’s harrier and

,

the marsh-harrier. The bittern’s use of its powder-puff wasj
illustrated in actual progress.

Dr. H. Muir Evans of Lowestoft gave a lantern lecture on the
[

weapons of the early-North Sea Fishermen, the chief exhibit of
interest at the meeting being a harpoon of stag’s horn dredged

;

during the Autumn of 1931 from the Leman and Ower Sands !

off the Norfolk coast. The weapon, which has been presented I

by Dr. Muir Evans to the Castle Museum, is of Maglemose
culture of about 7000 b.c. and is only the third of the type i

recorded for this country. The lecturer dealt with the habits :

of the Maglemose fishermen and by the aid of maps traced the ;

homes of these people on the Continent at a time when the i

Dogger Bank was the northern limit of the land surface uniting
England to the Continent. The result of the pollen and other
analyses of the moorlog in which the Norfolk harpoon was :

found were of considerable interest yielding conclusive evidence
of the presence of birch and pine forests.

On March 21st Mr. A. Holte Macpherson gave an account of

the Bird Life of the Orkneys and Shetlands as the result of two
|

visits he had made recently to these northern islands, and
showed a fine series of slides lent by the Royal Society for the !

Protection of Birds.

The 64th Annual Meeting of the Society was held at the :

Norwich Castle Museum on Tuesday, April 18th, 1933. Major
Anthony Buxton, D.S.O., was re-elected President

; Dr. S. H.
Long continues as Honorary Secretary, and Mr. H. J. Thouless 1

as Hon. Treasurer. On the recommendation of the Committee
the meeting agreed that in future the duties of the Norfolk Wild
Birds Protection Committee shall be transferred to the Norfolk

Naturalists’ Trust which shall administer the fund collected

for the payment of watchers, etc.
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The subject of Major Buxton’s Presidential Address was

“The Confessions of a Sportsman Naturalist.” The following

account is based upon the report in the Eastern Daily Press

(April 21st, 1933). Major Buxton started by asking how it was

that anyone, like himself, who took a keen interest in the

domestic affairs of wild creatures, could spend part of his time in

trying to kill them ;
he believed it was first and foremost, for

excitement. For real excitement there must be difficulty in

doing what you set out to do, and there should be just a spice of

success in the midst of much failure, failure which whets the

appetite. He himself had indulged in many forms of “ sport,”

by which he meant dealings with wild creatures that had caused

him excitement, irrespective of whether or not those creatures

had suffered at his hands. Our hunting tastes had been handed

down to us by our far-off ancestors, the harpooners of the North

Sea, the hunters of the Irish elk and the English red-deer.

Are we people who have sporting tastes less brutal than were

our ancestors ? In some ways he thought we were. During

the last fifty years this country, the United States, Holland,

Switzerland, Germany, and, quite recently, Italy, had established

reserves where wild beasts and birds could live either all the year

round, or at least in the reproductive season, preserved from

any destruction by man. In Tanganyika recent legislation has

reserved for the observation and photography of wild animals

a large tract of country where much destruction would other-

wise have taken place by shooting from motor cars. It was

said that the lions now came out to meet the motors, which

usually brought them supper as a bait for photography.

Major Buxton vividly described several hunting incidents in

which he had taken part during the War and in various parts of

the world.

In discussing the question of a shorter shooting season Major

Buxton strongly advocated that wild fowl shooting in Norfolk,

at any rate, should be limited to the period of September 1st to

February 1st, instead of as now, from August 1st to February

10th.
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VIII

THE JUNIOR BRANCH OF THE NORFOLK AND
NORWICH NATURALIST'S SOCIETY

Annual Report, 1933

The Junior Branch is primarily intended for those young people
who, being at school or college, are unable to attend the meetings
of the Senior Society, but others interested are eligible. The
annual subscription is 2s. 6d.

The present membership numbers about 50.
A Nature Log is circulated among the members and it is

hoped each will contribute something to it.

Three meetings were held in 1933, viz.

January 7th. Mr. Jim Vincent gave a most interesting
lantern lecture on the Birds of Hickling.

April 24th.—An excursion to Horsey Mere by kind invitation
of Major Anthony Buxton who personally conducted the
members round and showed them many interesting birds.

September 8th.—An excursion to Salthouse and Cley, where Mr.
R. M. Garnett very kindly took the members round.

The Hon. Sec. will welcome suggestions as to future excursions
from senior members or their friends who would be willing to
invite the members of this Branch to visit any suitable place

;

also offers from any who would be willing to give a talk on a
suitable subject during the Christmas holidays.

A copy of the Annual Report and statement of accounts is

sent to each member.

Judith M. Ferrier, F.Z.S., M.B.O.U.,

(Hon. Sec.)
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IX

WILD BIRD PROTECTION IN NORFOLK IN 1933

Report of the Committee

The Committee has pleasure in submitting to its subscribers

the following report for the year 1 933. Since the last report was
issued the responsibility for raising a fund annually for bird

protection work in Norfolk has, by mutual consent, been
transferred from the Norfolk and Norwich Naturalists’ Society

to The Norfolk Naturalists Trust. The latter body is gradually
acquiring properties in the county where protection is needed,
and under the new arrangement the accounts will be simplihed.

During the year the fund has lost, by death, some valuable
supporters, so that it is hoped that those who are interested in

the work of the committee will do their best to add new
subscribers. Four watchers have been maintained, namely,
one for the five summer months on Breydon Water, and an
all-the-year watcher at Cley, Blakeney Point and Scolt Head
Island. There has been no change in the personnel of these
men. Intending visitors to Blakeney Point are advised to com-
municate with the watcher, William Eales, Blakeney Point,

• Morston, who will arrange for their transport; and those
.desirous of visiting Scolt Head Island will often save themselves
disappointment if they write first to Charles Chestney, Dial
House, Brancaster Staithe, the watcher, who will advise as to
tides, etc.

Scolt Head Island

When one recalls the very high mortality that occurred
unongst the common tern chicks at Scolt Head in 1932—it

was estimated that not more than 10 per cent, survived—it is

ather remarkable that there appeared to be no decrease in the
dze of the colony in 1933. The nests were spread over such a
arge area in the dunes, though concentrated mostly at the
vest end of the island, that it was impossible to make an
accurate census of their number

; on a conservative estimate
his might be put at between 500 and 600 nests. The birds
>egan to arrive about their usual date, April 12th, and were
receded by one day by the Sandwich terns. The first little

ems were seen on April 13th.
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As mentioned in our last Report, during the last two years,

owing to high tides and gales, great changes have been effected

at the Far Point : 175 yards of young dunes have been

swept away and the terminal shingle ridge lengthened and

raised by accretion. Hitherto, both common and Sandwich

terns have nested mostly in these dunes, but this year the

Sandwich selected a small, raised area at the extreme western

end of the new shingle ridge, some 500 yards from the common
terns’ colony. On the intervening shingle were dotted nests of

both common and little terns.

It was a matter for speculation as to whether any Sandwich

terns would nest on the island this year
;
they came and went

sometimes in large numbers, and on the evening of May 6th the

watcher estimated that there were about 400 on the ternery

However, only 38 pairs remained to nest, and these birds al

successfully hatched their eggs. The first egg was hatched

on June 24th, several days later than at Salthouse.

With the exception of a cold week at the end of June when

several dead chicks of common terns were found, the season was

ideal for the birds. The “ whitebait
’

’ in-shored early so that there

was a plentiful food supply, and the mortality amongst the

young birds was negligible. A roseate tern was seen on May

19th, and on the 27th a pair. This pair nested in the dunes'

in the midst of nests of common terns, and their nest was well

made of marram grass bents. On June 1 1th their first egg was

laid and incubation started
;
on the 13th the female was found;

sitting on two eggs. The first of these eggs hatched on July

5th, and the second on the 7th, giving an incubation period oil

twenty-four days. The chicks remained in the region of the

nest for about a week, and were afterwards seen in the dunes on

several occasions. Although the nest this year was very near tq

the site of last year’s nest it is suggested that the female of the'

pair was a new-comer, because the two eggs this year were
1

identical in their markings, whereas for the two previous years

they were dissimilar.

The little terns’ nests were widely distributed on the shingle,

though they were found in greatest numbers at Smugglers’ Gap.

Eighty-seven nests were found, and the last hatched out on July

20th.

Ringed plovers’ nests were everywhere, as usual. The first,
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Charles Chestney, watcher of Scolt Head Island,

with family of Stoats killed on the Ternery
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vith eggs, was found on April 6th, and as late as August 23rd

:hree young chicks, about a day old, were seen on the ternery.

9ne very unusually-placed nest was found with four eggs. It

vas concealed in the marram roots in the over-hung sand cliff on

;he north side of the ternery. As is well known, these birds

lave second and third, clutches. There are usually about a

lozen redshanks’ nests, and the first was found this year on

Vpril 17th, near House Hills.

Since the island has been under protection nesting oyster-

etchers have markedly increased in number
;

this year there

,vere thirty-eight nests, the first being found on May 8th, and

die last to hatch was on July 25th. These nests—merely shell-

lined depressions—are usually placed on the shingle ridges in

:he open, where the sitting bird is often disturbed, and so wary

s she that she will leave the nest as soon as an intruder is in

;jght, and very cautiously return to it. It is worth noting that,

n spite of these frequent uncoverings, every clutch on the

sland hatched.

There are certain winged raiders of a tern colony that are

/ery difficult to control. On Scolt Head these are large gulls
;

;kuas, both great and arctic, arriving about the middle of July,

ind short-eared owls. Throughout the past season one of these

)wls paid evening visits to the ternery, though there is no evidence

hat it was one of a pair nesting on the- island. Rats and stoats

ire a further menace to the birds and their eggs. These are, as

ar as possible, controlled by the watcher during the winter

nonths, but during the past nesting season he watched a family

oarty of stoats march across the Cockle Bight to the ternery ;

le waited until he could cut them off and then secured them all.

vVe publish a photograph of this incident.

When August comes the terns begin to move off, and by

September most have gone, though small parties—probably

hrds from farther north—are to be seen over the sea and

esting on the sands at night, up to October.

About thirty pairs of black-headed gulls again nested on

the saltings towards the east end of the island.

Migration Notes.—From September 2nd to 18th the writer

stayed on the island. For the first ten days the wind was fresh

from east or north-east, with brilliant sunshine. On the

evening of the 13th the great drought broke with a thunder
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storm and heavy rain, which was succeeded by a northerly gait

lasting twenty-four hours. After this, warmth and sunshine

returned with light winds veering from south to north, througl

west.

On arrival there was a very large number of waders on the

island
; at the top of the spring tides one could get an idea o

these numbers. There was, for example, a flock of 450 curlew

which were usually to be found resting on the west sands in the;

evening. There were a few whimbrel, which left at the end ol

the first week. There were several bar-tailed godwits
; nc

black-tailed were seen, though one or two of these were notec

by observers at Blakeney. Redshanks were numerous—large

flocks
;
and on the 5th six greenshanks rested at high-water on

the base of a dune in front of the hut
; they soon passed on.

There were large additions to home-bred ringed plovers
; flocks

of from 50 to 200 were seen on the shingle ridges at high-water.

There must have been at least 1000 on the island. There was
a flock of sixty-two grey plovers, in all stages of plumage

;

a few golden plover, in ones and twos. Dunlins were numerous.
There were busy little flocks of sanderlings and turnstones on

the shore-line, and on the 3rd several flocks of sanderlings were

noted migrating west along the line of breakers. Several great

and arctic skuas were seen and, when the sea was rough,;

gannets were noted passing east, near the shore-line. One,

oiled guillemot, still alive, was found on the beach, but no other

oiled birds were seen. A hen-harrier was seen quartering the;

island on several occasions.

Of passerine migrants there were but few
; the weather

was too fine for them to descend. There were several common
redstarts and one black redstart, a few spotted and pied

flycatchers and one bluethroat. There was a good number of

wheatears on the island for a few days, and some of these

were of the larger, northern, race. On the 13th a continental

robin was found in the white poplar at House Hills and remained

for two days. During the visit sixty-three different species

were seen.

On the rest of the coast line of Norfolk there are small,

scattered colonies of little terns, that at Horsey being still

maintained at from fifteen to twenty pairs. A visit was made

to the old nesting grounds at Wells on June 25th, when only
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two common terns and one pair of little terns (with nest and

eggs) were seen.

Major Anthony Buxton has supplied us with the following

notes from the Horsey area of the Broads :

—

From the naturalist’s point of view the main feature of the

broads in 1933 was the plague of short-tailed field mice,

which brought with it, as I understand it normally does, an

invasion of short-eared owls. In 1932 there was one pair of

these birds in the neighbourhood, whereas in 1933 there were

nine pairs nesting within a mile-and-a-half of my house.

They left in August, but owls reappeared in the autumn.

The presence of these owls made the marshes a very lively

bit of country, for some of them could generally be seen at any

hour of the day either hunting or squabbling with the harriers

and other hawks. Their main sport was however concentrated

in the early mornings and in the evenings, and a capital season

they must all have had. On one occasion a cock owl which

started hunting about 6 p.m. brought in to his spouse sitting

on her brood 25 feet in front of my hide, six field mice in twenty

minutes. She accepted the first five but merely turned her

back on the sixth, and, looking rather annoyed, her husband

carried it off and ate it himself. The ceremonial of handing in

the mice was very entertaining. The cock would arrive carry-

ing his prey in his claws and alight about twenty yards from the

nest. In the conversation which followed between the cock

and the hen some of the sounds he emitted were like a distant

cow and after a considerable amount of low murmuring between

the two birds the hen made a noise like a cat, when the cock

instantly transferred the mouse from his claws to his beak

(from which it hung like a drooping moustache with an extra

droop on the tail side), flew straight to the nest and handed in the

mouse. He then flew off for the next draw, hunting very low

over the marshes and flopping suddenly down whenever he

spied a mouse. He seemed as a rule to make about five misses

to one kill. On making a kill he flew straight back home,

instead of continuing his ranging flight, and it was possible to

determine by the straightness or crookedness of an owl’s flight

whether he was hunting or bound for home with his prey.

Once an owl clearly bound for home had the mouse snatched

from his claws in mid-air by another owl who darted up from

the ground to intercept him. He turned and at once gave

chase, but failed to recover his bag.
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The owls seemed to prefer for nesting purposes a rush marsh
that had been burnt in early spring, probably because it was
easier for their young to run about over the burnt ground when
they left the nest, which they do at an early age, than would
have been the case in thicker covert . The owls had no hesitation
in attacking a harrier that crossed their particular property but
none of the many encounters that I witnessed ended seriously.
In my belief, however, the owls drove away at least one pair
of Montagu’s harrier that intended to nest. It is almost true
to say that no harrier, in the early morning or in the late
evening, ever got home with his prey without a brush with an
owl.

Some of the owls were very aggressive, when their nests were
approached. On only one occasion was anyone actually struck,
but they charged very dose and often performed all sorts of
absurd antics on the ground within 20 yards. The young
when picked up did not attempt to scratch but made quaint
little snappings of their bills. The birds of prey, whether
hawks or owls, took no notice and had no fear of anything
on the road, but the moment anyone transgressed from the
highways on to the marshes suspicion was aroused.

There were two pairs of barn owls in the neighbourhood, :

one of which nested close to my house and reared a brood.
The cock of this pair persisted in roosting in an old dovecote,
which properly belongs to a pair of kestrels. This was very
annoying since I had repaired the dovecote specially for the
kestrels.

Apart from owls it was quite a good season for other birds
of prey and in particular for narriers. Since the harriers are
dealt with in an article all to themselves nothing more shall be
said of them here.

Ducks.—One ferruginous duck was shot at morning flight

and not recognized until it was picked up. Two or three more
were seen a few days later.

There were a lot of pochard and tufted from December to
j

February, and some scoters and scaup in October and
February. During the hard weather enormous quantities of

mallard visited the east coast and the broads. They were very
tired and hungry. Teal were plentiful up to the end of October,

but we never saw really large quantities again until the spring

when they began to come in to breed.
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A fair number of garganey came in at the usual time, but

for some reason they nearly all moved on elsewhere to breed.

There was a very good show of shoveller, but where they and

their broods go after they hatch is a mystery. One pair of

tufted were seen very late in the summer, and it is practically

certain that they nested, for what appeared to be a large brood

was seen in September. Although numbers of geese passed in

the winter they did not seem to think that feeding on these

marshes was good enough for them.

Finches.—There were a good many goldfinches, and several

pairs bred in the neighbourhood. .

A few bramblings appeared in the winter.

Horsey garden swarmed with greenfinches, and there were

too many bullfinches for my gardener’s tastes. We spared

them, however, and let the fruit take its chance.

Tits.—Great companies of long-tailed tits passed the

winter at Horsey and spread all over the marshes, but not a

single pair remained to breed.

There were great quantities of blue tits and great tits both in

winter and summer. The pair of marsh-tits that nested last

year were not seen.

Bearded Tits.—The hard spell in January probably reduced

their numbers, for in the spring there were certainly less than

last year. They all seemed to rear at least two families and it

is hoped that they will have made up for casualties. In the

winter they concentrate in and north of Starch Grass.

Woodpeckers.—Both green and great spotted wood-

peckers were seen for a few days in the spring, but always

disappeared again.

A pair of great spotted spent the winter near Horsey Mere,

and fed on the short turf of the Meadow dyke wall. What they

found there is a mystery, and the place seems quite unsuitable

for these tree-climbing birds. They came into the garden in

the spring and the cock “ rattled ” continuously for ten days,

so that we were confident they would nest. They departed,

however, and their nesting place was not found, but they brought

their family into the garden in July.

Water-Rails.—These were extremely numerous and the

broods I saw were large. The parents seemed to be very clever

at manoeuvring their infants about and getting them round.

i
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over, or under, every obstacle. Their conversation and antics

including tail-flirting, on these occasions were most enter-

taining.

Terns.—A few pairs of little terns as usual frequented

the most populous part of the beach at Horsey Gap, but by!

great luck some at least escaped the human foot and reared

their broods.

A single black tern was seen on June 3rd, but none were
seen at the end of April, when they appeared in 1932.

Waders.—Two or three reeves were seen for a few days.

Several greenshank, green . sandpipers, and Jack snipe, stayed

for a time. Greenshank in large numbers came at the end of

July. Owing to the dry summer snipe and redshank used aj

flooded marsh in great numbers, and it was a ticklish business

walking about on it with nests in all directions. We put up a

hide in a barrel in the middle of it, and with shoveller, teal,

mallard, garganey, redshank, plover, snipe, herons, a spoonbill,

harriers, and other odd visitors, it was a most amusing spot.

Provided that a companion was available to walk ostentatiously

away, the company re-appeared and the fun began in the first

five minutes after the hide was occupied.

Between June 10th and June 25th curlews in large numbers
were passing constantly, but never seemed to alight

; whether

they were nesting birds or immature is not known. On October

7th a wader with a note like a redshank but sharper and higher

pitched flew high over my head. It was not a note that I know
and I presumed it to have been a spotted redshank.

Herons.—One spoonbill was seen on most days for a month
in the summer on a piece of flooded marsh. It and the herons

seemed to be friendly and it clearly found a good supply of

food, probably fresh-water shrimps.

The number of bitterns seemed to be at least up to last year’s

figures. At one nest a good illustration was given of the
j

callousness of a bittern for its young. All the young had left
j

the nest except the youngest which sprawled miserably about. 1

One of its elder brethren returned and kicked it out into the

water. It laboriously clambered back, but the elder bird heard

its mother arrive and, in scrambling away to meet her, again

kicked the youngster overboard. After feeding all the others

out of sight and never visiting the nest, the old bird climbed the
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reeds to within sight of her unfortunate infant, slowly went

through her toilette aloft and then sailed away, without paying

the smallest attention to the baby which died in the night.

This bittern gave its nest away in the following manner. I was

standing with my keeper upright on a piece of flood water,

when the bird sailed across us, shied off with a series of loud

squawks and flopped down into a reed bed 50 yards from us.

It seemed a poor chance, but the keeper entered the reed bed,

while I gave him the line from outside. When he reached the

spot where the bird had alighted, he found the nest practically

at his feet. Nothing surely but a bittern would have been such an

ass, first to squawk, and then to sit down in the right place.

Waxwing.—One bird was seen about Christmas time eating

hips and haws, by Horsey Staithe.

Ring-Ouzels.—Two ring-ouzels were seen about a mile from

the coast at the end of September and beginning of October.

Shrikes.

—

The little colony of three pairs of red-backed

shrikes seen last year did not return to their old haunts. A
great grey shrike was seen near Horsey mill in October.

Wagtails.—I am practically certain that I saw white

wagtails late in March and in October. There were very few

yellow wagtails.

Warblers.—The first cock black-cap arrived in my garden

on May 5th, and he and another cock both found hens. One

pair certainly nested and the other presumably. Not a single

chiffchaff appeared this spring or autumn.

There were plenty of willow-wrens, but fewer common and

lesser whitethroats than last year. There were not such vast

numbers of sedge-warblers as last year, but many more reed-

warblers. Grasshopper-warblers, common and lesser white-

throats appeared to me to be rather less. A pair of gold-

crests stayed in the garden for several days in the spring but

finally chose other quarters. A few other single birds were

seen on the spring migration, and in September the garden

was hardly ever without one.

In October I found near the coast, obviously just after they

had landed, the greatest host of goldcrests that I had ever

seen. In every tree and bush, up all the reed-fringed dykes,

in every beet field they swarmed. They were moving quietly

along westwards, feeding as they went.
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After a visit to Holland the chief mystery to me is th
absence of icterine warblers and great reed-warblers from on
Eastern Counties and the rarity of snipe in Holland. An
homestead with a few bushes seems good enough for an icterin

in Holland, and any broad with a reed bed for great reed

warblers. Why do not both of them swarm with us, and whj
are there so few snipe breeding in Holland on what appears t

be suitable ground ?

Egg-Clutchers.—During the summer there were variou

excursions and alarms concerning possible egg-clutchers, and fo

one week in particular we hardly got to bed at all. As :

matter of fact we never found, far less killed, one, and m3
pack are complaining for want of blood. There is no doub'
a lot to be said against the egg-clutcher, but he does ai

least introduce into the business of bird preservation ar

element of excitement, and we all live in hopes that one

day we may catch him in the act, his fingers stained wit!

yolk. This year, at least, all the evidence goes to show that

we did not suffer at his hands. It is satisfactory to find that

many of those who take their holidays afloat on the broadj

are keenly interested in birds, particularly in the species

which they are unlikely to see elsewhere. To many of them the

sight of bearded tit, bittern, or harrier, is one of the attrac-

tions of this part of the world. Such people can be of great

assistance in giving information concerning anyone whose
actions have aroused suspicion.

We are indebted to Mr. R. M. Garnett, M.B.O.U., for the

following notes from the Salthouse and Cley area.

January
The year opened with very mild weather

; common partridges

were pairing off on the 1st, and lesser celandine was in bloom on

January 9th. The severe frost from the 19th to 27th brought

scaup duck and brent geese to the coast. A bar-tailed godwit

was seen on the 21st, an unusual bird here at this season.
1

When the marshes became frozen the herons moved elsewhere, *

and the coot flock, which normally winters on the Broad, took

to the sea.

February
An unusual number of sheld-duck remained to winter

;

fifty-eight were counted on the Broad on February 1st, during
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a south-west gale. Knots were numerous, and with them on

February 2nd were four bar-tailed godwits. The heavy snow-

falls between the 10th and 25th did not bring in any particularly

rare birds.

March
Seven brent geese on the 1st and 7th, and wigeon were

increasing in numbers on spring passage day by day. Meadow

pipits and pied wagtails in bright spring dress began to arrive.

On March 8th six Bewick’s swans came in from the east and

after resting for half an hour went off in the direction from

which they came. The same day a green sandpiper was seen

at Weybourne.

An adult little gull turned up on March 10th and was watched

feeding with other gulls on a newly-ploughed field. A Slavonian

grebe was seen offshore at Cley the same day. On March 12th

two black-tailed godwits were seen to leave the Broad and go

off east over the sea. Lapwings were also moving east the same

morning. One or two dead fulmars were found on the beach ;

it is curious that their corpses appear each year in March.

I have only one record here (also in March) of the living bird.

A single grev-lag goose was seen on the 19th and on the same date

the wheatear appeared upon the heath. Lesser black-backed

gulls were passing on the 23rd, and on the 24th a female black

redstart was seen. There were no less than ten black-tailed

godwits on the Broad on March 30th, surely a record for these

marshes.

April

Sandwich terns began to arrive during the first week, and

summer visitors, chiffchaffs and willow-wrens, white and yellow

wagtails, swallows and house-martins, the second week. A black

tern was on Cley marsh on April 12th, an early date. Three

black-tailed godwits, an adult little gull and the first common
terns were also seen that day. The nightingale arrived at

Kelling on the 17th. On April 25th a ring-ousel was seen on
“ Little Eye,” and the first whimbrel the day following, when
many swallows were passing west along the coast. The cuckoo

was calling at Kelling the same day.

May
A woodcock’s nest was found this month by a keeper at

Weybourne, but unfortunately the eggs were destroyed,

probably by a jay.
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A ruff or reeve was seen on the 15th. Several wood-warblers
,

were heard singing in a wood in the district during the month
but no nest was found. A spoonbill arrived on the 28th, an
adult bird.

Seven hundred and thirty-eight nests of Sandwich terns were
counted on Salthouse broad on the 31st

; only one clutch of

three was seen.

June

A quail was heard calling in young corn near the East Bank
on June 3rd. A ruff was seen on the 4th, and on the 6th a

most interesting little party of waders was seen, including a
reeve, four sanderling (two in summer plumage), three curlew-

sandpipers (of which one was red), and two little stints in

breeding dress, and on the next day a broad-billed sandpiper
had joined them. Two greenshanks arrived on June 14th. A
spoonbill was present again ,on June 18th.

July

The long drought was temporarily broken during the second
week, and following the rain the first signs of the autumn passage

of waders were seen, a common sandpiper being noted on July
12th. A grey plover in breeding dress, a knot, a fair number
of dunlin, and several curlew and whimbrel were passing west
on the 17th. A greenshank arrived on the 20th. Several

black-tailed godwits, turnstones, a red knot, and more curlew

and whimbrel were noted on the 31st, while snipe were far more
numerous. I saw a great black-backed gull kill and devour a

young sheld-duck.

August

On the 13th a marsh-harrier passed east across the marshes ;

the herons rose in alarm and flew overhead at some height.

With their necks stretched out looking down at the harrier they

presented a curious sight, resembling so many cranes. A young
cuckoo migrating passed east over the Broad on the 15th.

Several black terns appeared between the 15th and 22nd;

all were either juveniles or moulted adults. A passage of ,

wheatears occurred on August 21st. Some gannets also passed

east at the end of the month, and kittiwakes and skuas were

seen. Nearly all the local breeding common and Sandwich terns

left about this time. There was little to be seen of small passerine
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Black-tailed Godwit at nest, in Holland. It is hoped that this bird,
which visits the county every year, will some day return to its former

nesting haunts in Norfolk
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migration during the month, but there was a good show of

waders and twenty-three species were noted including a few

curlew-sandpipers, ruffs and reeves, and a spotted redshank.

Some more black-tailed godwits arrived and as many as eight

were seen on August 18th and 19th.

September

A juvenile snow goose, an escape from Woburn (“ British

Birds,” Vol. xxvii, p. 212), was shot on Salthouse Broad on

September 8th and was sent to me for identification. It is now

in Norwich museum. Passage of waders continued and

three red-n eked phalaropes spent some days on a pool near

“ Great Eye.”

A remarkable “ hold-up ” of small passerines occurred on

September 27th when conditions were suitable, i.e., with the

wind N.E. and heavy wet mist. The outstanding feature was

the amazing number of robins which came down all along the

coast. Curiously enough at “ Little Eye ” the birds arrived

sometime between noon and 2 p.m. as a friend spent the

morning there without seeing more than a single willow-wren,

whereas when we went down together after luncheon we

found the hill alive with birds. We estimated that there were

60-80 robins, and in addition we found a red-breasted flycatcher,

several common redstarts, a number of chiffchaffs and willow-

wrens, a sedge-warbler, two or three goldcrests and a reed-

bunting. I also watched a bluethroat running in the open,

[whence it was driven off by a wheatear. We noticed that the

flycatcher frequently flicked its black and white tail, a character

which we had never noticed in either the spotted or the pied,

Wither of which have so distinctive a tail pattern.

October

I was away from home during the earlier part of the month,

and on my return, on October 17th, I was shewn a grey phala-

:ope which had then been on the Broad for several days. On
that date skylarks, starlings and lapwings were passing along

the coast westwards in some numbers, but it was not until the

20th that I saw the first grey crows, when there was a strong

j

east wind blowing. I also saw two shore-larks and an immature

peregrine falcon.
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Blakeney Point

The tern population on Blakeney Point would seem to be still

on the increase, and in 1933 there were about 100 more nests of

the common tern than in the previous year. The following
is the result of a census taken by the watcher, William Eales,

towards the end of June.

Nests.

Sandwich tern

Common tern

Little tern ...

Oyster-catcher

Ringed Plover

Redshank

Sheld-duck

none

1,543

34

19

148

7

40 (about)

A number of additional layings took place after the census had
been taken. The birds had a very successful hatching and at

no time was there a shortage of food. The mortality was
negligible.

On April 14th, one or two Sandwich terns were seen off the

Point, and these preceded the arrival of the common and little

terns by ten days. The Sandwich all concentrated this year
on Salthouse Broad, where there were over 700 nests. There
were probably a few arctic terns nesting in the Blakeney
colony, and the writer thought he identified one or two of

this species, but, with such a large number of birds always

screaming overhead, it is extremely difficult to pick out the

call of this tern. The only roseate terns that nested in Norfolk

in 1933 were the pair on Scolt Head Island.

During the first week of April a waxwing frequented the

garden of Dr. Maidment, at Harleston. Food was supplied to

it by Dr. Maidment in the shape of currants and sultanas which

he impaled upon thorn twigs. The bird became exceedingly

tame, and on the 5th, from a distance of only a few feet, the

writer watched it pick off and swallow sixteen sultanas as a meal.

Doubtless this artificial food supply explained its unusually

prolonged stay. No reports were received of any general immi-

gration of these birds into the county, as occurred in the winter

of 1931 to 1932.

An osprey visited Seamere, Hingham, during the last week

in April, where it was seen several times by Mr. George ;
the
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writer missed it by twenty-four hours when he visited the mere

on April 29th. Another of these birds frequented one of the

Gunton ponds for several days during the early days of July,

where it was seen by several observers.

On September 28th, in misty weather with north-east wind,

a very large immigration of robins took place on the north

Norfolk coast, extending from Kelling to Brancaster—perhaps

further. The marshes and hedgerows were full of these birds,

which must have totalled several thousands. On Scolt Head

Island they were equally numerous, where, Mr. Douglas

Carruthers wrote,
“

every tussock contained a robin. Many

were picked up dead from exhaustion, and one, from Scolt

Head which was sent to the British Museum, was described

as being of the Continental race. By the next day those that

had survived had moved on and, from the unusual number of

robins that have been noticed in the hedgerows and woods of

Norfolk during the late autumn, these birds would seem to have

spread themselves over the county.

Signed (on behalf of the Norfolk W.B.P. Committee),

Sydney H. Long, Hon. Sec.

LIST OF SUBSCRIPTIONS AND DONATIONS TO THE

NORFOLK WILD BIRDS PROTECTION FUND FOR 1933

£ s. d. L s. d.

H.M. THE KING 3 3 0 Brought forward ... 23 15 0

H.R.H. The Prince Barrow Miss ... 5 0

of Wales, K.G. ... 2 2 0 Barry W. J 1 1 0

Adam Miss M. E. 1 1 0 Barton S. J., M.D. ... 1 1 0

Ainslie Mrs. & Miss ... 5 0 Barton Claud 10 b

Aldridge P. H. 5 0 Beevor Sir Hugh, Bart. 2 0 0

Allars R. W. E. 3 3 0 Benn Sir Ion Hamilton

Allen J. W. 2 2 0 Bart., C.B., D.S.O. 1 1 0

Allen T. H 10 0 Blackburn C. J. 1 0 0

Anderson Edward 10 0 Blake H. 2 2 0

Attenborough, Col. J. Bland Miss R. 10 0

C.M.G 1 1 0 Blatch Edward i 0 0

Back H. W 10 0 Boardman E. T. i 0 0

Baker K. E. ... 10 0 Boileau Sir Maurice,

Baker Miss M . E

.

10 0 Bart. i 1 0

Baker S. E. ... 1 0 0 Brash T.
T 2 0

Barclay F. H. 2 0 0 Briscoe Capt. F. M.
Barclay H. G. 2 2 0 Eliot-Drake 10 0

Barclay Miss M. 1 0 0 Brooks J. R 1 1 0

Barnard Mrs. 1 1 0 Brown E. 10 6

Barne Mrs. 1 0 0 Brown H. 1 1 0

Carried forward £23 15 0 Carried forward . .

.

£\\ 11 0
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Brought forward ... 41 11
Buckle Lt.-Col. D. W. 1 1
Bullard Ernest ... 1 1
Bulwer Col. E. A. ... 10
Burrowes R. B. ... 1 o
Burrows Mrs. ... 2 0
Burton G. Murray ... 1 1

Butler R. Fawsett ... 10
Butler Richard W. ... 1 1
Buxton Aubrey ... 5
Buxton Major Anthony 2 2
Byers J

'

10
Caffyn D. E. ... 10
Calder Sir James C.,

C.B.E 1 1
Capron J. T 10
Capron Miss J. ... 2
Carroll H. D. ... 10
Carruthers D. ... 11
Cassie R. L. ... ... 10
Cator John ... ... n
Chadwick Dr. Morley 2 2
Churchill Mrs. Arnold 5
Clarke Mrs. Frank ... 1 1

Cleminson H. M. ... 1 0
"Cley” 2
Clogstoun H. P. S.,

M.B.E 1 1

Clutton Brian ... 3 3
Coe Mrs. A. E. ... 10
Cole I. V 2
Collar Arthur ... 5
Colman Miss E. M. ... 1 1
Colman Miss H. C. ... 1 1

Colman R. J. ... 11
Cooke G. J. ... ... 10
Cox Major General

Sir Percy. G.C.M.G. 10
Cozens-Hardy A. ... 11
Cresswell C. A. ... 2 0
Cresswell Mrs. George 1 1

Dalgety Christopher T. 11
Dallas C. C. ... ... 1 0
Davis H. L. N. and P. 1 1

Deacon Dr. G. E. ... 10
Drury G. L 10
Duncanson T. J. G.

(the late) ... ... 3 3
Eccles James R. ... 11
Eddison C. R. ... 11
Edwards G. C. ... 5
Edwards Michael ... 5
Elphick Dr. G. ... 2 2
Elton D. ... ... 10
Ennion Dr. & Mrs. E.

F. R. 11
Everitt W. G. ... 11

Carried forward ... .£89 16

1 s. d
Brought forward . .

.

89 16 0
Ewing Miss J. Orr ... 5 0
Ferrier Miss Judith ... 10 0
Finch Alfred ... 10 0
Finch F. R. ... 110
Fisher H. H., F.R.C.S. 10 0
Fletcher Miss R. 110
Flowers John, K.C. ... 110
Forbes Lt.-Col. A. M.

H., D.S.O. 110
Forbes H. 110
Foster, Capt. T. H.

R.N. '

10 0
Fox F. Douglas 1 1 0
French Miss EM. ... 12 6
Friedlein W. 1 1 0
Friend ”

5 0
Garnett R. M. 10 0
Garrod F. W 10 6
Gay Miss C. E. 1 1 0
Gay Miss Ellen 10 0
Gayner Dr. J. S. 1 1 0
Giles C. C. T. 10 0
Giles Rev. A. Linzee 10 6
Gilman Randon 10 6
Goddard W. N. 1 11 0
Gowen H. P 1 1 0
Graves Mrs. ... 1 1 0
Green Lt.-Col. E. A.

Lycett 10 0
Gresham School Nat.

Hist. Soc. ... 110
Gurney G. H. 2 2 0
Gurney Q. E. 110
Gurney R., D.Sc. 2 2 0
Haig Mrs. Donald M. 5 0
Hamilton Miss M. E. 5 0
Hannaford G. 2 2 0
Hardy Mrs. H. F. H. 5 0
Hardyman Miss F. N. 10 0
Harker W. 1 1 0
Hastings Thomas 110
Haydon W. ... 5 0

Heywood R. ... 1 1 0

Hill Nettleship 10 6

Hill T. A. M. 1 1 0

Holland C. B. 1 1 0
Home Miss M. Logan 2 6
Homere Miss (In
Memoriarn

.

J. W. C.) 1 1 0

Hopwood Miss M. 5 0
Horsley Miss S. 10 0
Hulse Mrs. M. W. 10 0

Hulse Miss E. M. 10 0

Jago Cyril 10 0
Jenkins Rev. T. L. ... 1 10 0

Carried forward ... £1 31 4 0

d.

0
0

0

0
0

0

0

0

0
0

0

0

0

0
0

6
0

0

0

0

0
0

0

0
6

0

0

0

6
0

0
0
0

0

0

0

0

0

0

0

0

0

6

0
0

0
0

0
0

0

0

0

0
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£ s. d.
1

£ s. d.

Brought forward ... 131 4 0 Brought forward ... 190 8 6

Jones Commander B. Oliver Prof. F. W.,

E., R.N 10 0 F.R.S 1 0 0

Jones Sir L., Bart. ... 1 1 0 Pagan Miss E. L. 1 1 0

Jones Lawrence E. ... 2 2 0 Palmer A. J . . .

.

5 0

Keith E. C ... 1 10 0 Partridge Miss M. 5 0

Kerr Mrs. H. M. Rait 1 1 0 Pearson S. V., M.D. ... 10 0

Kolle H. W 2 2 0 Penrose Mrs. F. 1 1 0

Lance Capt. H. W. ... 2 0 0 Perry Miss M. 1 1 0

Lang Gordon L. 1 1 0 Phelps Mrs. B. 10 0

Larking R. C. 1 1 0 Pilkington Mrs. Hubert 1 1 0

Lawson Harry 1 1 0 Plowright Dr. C. T. ... 2 2 0

Lee-Elliott Rev. D. L. 1 1 0 Poole Miss D. Lane ... 5 0

Lees M. Mackenzie ... 1 1 0 Powell A. M 5 0

Lendrum Mrs. T. J. ... 1 0 0 Pratt Alfred ... 1 1 0

Lister S. R., M.D. ... 11 0 Preston Sir E., Bart.,

Lewis J. Spedan 2 2 0 D.S.O 10 6

Long S. H., M.D. 2 2 0 Previte A. W. b 0

Low G. Carmichael, Purdy T. W 1 i 0

M.D. 2 2 0 Ransome Mrs. 1 i 0

McHardy Maj.-Gen. Raikes Miss D. T. ... 1 i 0

A. A., D.S.O. 1 0 0 Reeves D. L. ... 3 0 0

Macdonald Malcolm, Reid Dr. E. S. 10 0

M.P. 10 0 Richmond H. W.,

Mackay Dr. Helen M. 10 0 F.R.S 5 0 0

Macpherson A. Holte 1 1 0 Ringrose B. J. 1 1 0

Madoc Col. H. W. 1 0 0 Rippingall Neal F. ... 1 1 0

Maidment Dr. F. W. H. 1 1 0 Riviere B. B., F.R.C.S. 1 1 0

Marples George 1 1 0 Rogers Rev. H. 1 0 0

Marshall E. H. 1 0 0 Ross Miss W. M. 1 1 0

Marshall W. K. 11 0 Royal Society for the

Marshall J. M., J.P

—

1 1 0 Protection of Birds 2 2 0

Matthews T. G. 1 1 0 Rushton Miss... 10 6

Mcllquham Miss M. ... 5 0 St. Quintin W. H. (the

McKenzie Miss G. ... 10 0 late) 1 1 0

McKittrick T. H., Jun. 1 1 0 Savill Harry ... 2 2 0

McLaren Mrs. 10 0 Savin A. C. ... 10 0

McLaren Miss Sheila 2 6 Savory Mrs. ... 10 0

McLean C. 1 1 0 Sewell P. E 2 2 0

Meade-Waldo E. G. B. 1 1 0 Sheldon W. G. 10 6

Meadows Mrs. A. H 10 0 Smith Col. H. F. 2 2 0

Medlicott Miss 5 0 Soman A. E. & Co.,

Mennell E. 10 0 Ltd. 1 1 0

Micholl Mrs. ... 1 1 0 Spalding G. ... 10 0

Milne Mrs. Findlay ... 1 1 0 Sparrow Col. R. 10 6

Milnes G. A. ... 5 0 Southwell E. B. (the

Mitchell Arthur 1 1 0 late) 1 1 0

Molteno D. J. 1 1 0 Stimpson E. 10 0

Mortimer Gilbert 5 0 Sumpter Dr. B. G. ... 1 1 0

Murton Mrs. 1 0 0 Tate Mrs. 1 0 0

National Trust, The... 10 0 0 Taylor Commander
Naylor W. S. 1 1 0 Mark, R.N. 10 0

Newman Miss F. B. ... 10 0 Taylor Dr. Mark 1 1 0

Noble E 10 0 Tennant Bernard V. A. 1 1 0

Noel-Buxton Lord ... 2 0 0 Thompson Hugh 2 2 0

North Mrs. 10 0 ThoulessH. J. (the late) 10 0
Times W. O. ... 1 1 0

Carried forward . .

.

£190 8 6 Carried forward ... £241 16 6
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£ s. d. £ s. d.
Brought forward ... 241 16 6 Brought forward ... 255 1 6

Tracy N. 10 0 Whittaker W. I. 1 1 0
Trafford Maj. E. B. 1 1 0 Whitehead G. K. 5 0
Tuke Anthony W. 2 2 0 Wilkinson H. J. 1 1 0
Upcher H. E. S. 1 0 0 Winch Major S. B. 2 2 0
Upcher Miss L. 2 2 0 Wing J. Sladen 1 1 0
Vincent Miss. G. H M. Winter Gordon 10 0
. M. ... 2 2 0 Wolley-Dod Mrs. 10 0
Waddy Mrs. ... 5 0 Wright T. J. ... 10 0
Walter C. H. 1 1 0 Wyllys H. J. M. 10 0
Walters Lewis 1 1 0 Wyllys W. 10 0
Watson-Kennedy Mrs. 1 1 0 YelfC. W. ... ... 1 0 0
Wemyss Major G. 1 0 0 Young Rev. Belton 5 0

Total £264 6 6
Carried forward . . £255 1 6

NORFOLK WILD BIRDS PROTECTION FUND

Year ended 31st December, 1933

Receipts Payments
£ S. d. £ s. d.

Balance brought forward from Brevdon Watcher’s Wages and
1932 31 14 11 Insurance 42 6

Subscriptions and Donations, Oil, Coal, etc., for Breydon
1933 264 6 6 House Boat ... 1 9 6

Blakeney Point Collecting Box 1 7 6 Scolt Head Watcher’s Wage and
Scolt Head Collecting Box 1 2 0 Insurance 137 3 8
Sales of Report 1 10 6 Blakeney Point—Contribution

to Watcher’s Wages 30 0 0
Cley Marshes—Watcher’s Wages 65 4 0
Workmen’sCompensation Insur-

ance Premium 1 0 0
Yarmouth Port and Haven
Commissioners— Registration
fees for boats 10 0

Printing of Annual Report 14 7 0
Hon. Secretary—Stationery and

Postages ... 7 3 0

Cheque Books 5 0
Balance 13 9

£300 1 5 £300 1 5

Examined and found correct,

FRANK INCH

Norfolk Bl Norwich Hospital
Norwich, 15th Jan,, 1934
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X
THE GREAT YARMOUTH HERRING FISHERY

1932

By Sydney H. Long, M.D., F.Z.S.

Since the War, and especially during the last few years, the

condition of the Yarmouth herring fishery has been one of a

declining fleet, dwindling catches and shrinking exports.

The prosperity of this trade has always depended upon the

foreign demand, the home market having absorbed no more
than five per cent, of the output. Of late Continental markets
have been steadily contracting, and Russia, once our largest

customer, has severely curtailed purchases, while other

European countries, by the operation of tariffs and a quota

system, have further harassed and dislocated trade.

With the object of trying to increase the popularity of the

herring as an article of food amongst our own people the

experiment was made of salting and cooking the fish before

putting it on the market, but to what extent a widespread

organisation for its distribution on a large scale can be effected

remains to be seen. An endeavour was made in 1932 of

controlling the market by regulating supplies, and towards this

end all boats were ordered to be in port on Saturday nights.

A fixed price was placed upon the herrings until a certain

quantity had been dealt with, when the restrictions were
removed. This scheme did not meet with much enthusiasm
by the fishermen, who maintained that the price fixed had
been placed too low. It was estimated that the average

earnings of each Yarmouth boat was about £400, and as the

average expenses of the voyage amounted to £300, the fisher-

man’s share in many cases amounted to little more than the

cost of his food.

It occasionally happens that a boat will catch more fish than
she is capable of bringing into port, as occurred with a

Lowestoft drifter on September 29th, when she caught 287
crans

;
she brought in 172 crans and handed over the balance of

her nets, 115 crans, to a Yarmouth boat.

The fleet comprised 531 Scotch boats compared with 612 last

year and 634 in 1930, and 111 Yarmouth boats which is twelve
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less than in 1931. About 20 Lowestoft boats also worked from

Yarmouth throughout the season. The weekly landings in
.[

October and November were :

—

d32 1931 1930

crans crans crans

Oct. 8 ... 6,329 14,379 53,783

„ 15 32,862 68,611 79,344

,, 22 35,086 69,617 98,730

„ 29 25,382 92,664 60,011

Nov. 5 57,840 44,609 106,882

„ 12 45,680 25,651 60,240

„ 19 42,731 10,946 18,763

„ 26 6,437 18,160 7,680

252,347
,

344,637 485,433

Curing commenced on October 12th and ended on November

16th, so far as the Scotch operations were concerned. Of the

total cure Yarmouth’s share was 230,864 barrels against 288,470

barrels in 1931 and 524,994 in 1930. Up to November 27th the

quantity shipped was 137,513 barrels compared with 168,278

last year. They were sent to Danzig, Stettin, Memel,

Konigsberg, Riga, I.ibau, Rotterdam, Hamburg, and Duisburg.

The shipments of fresh herrings to Wesermunde were estimated

at 11,200 crans.



mr. r. j. preston’s meteorological notes 391

XI

METEOROLOGICAL NOTES, 1932

{From, Observations taken at Norwich)

Bv Richard J. Preston

JANUARY
1932 opened with every prospect of a long spell of wintry
weather, the ground being covered with snow, and the minimum
readings at 9 a.m. on January 1st being 19.4 in the screen and
4.9 on the grass respectively. Nevertheless a period of excep-

tionally mild weather immediately set in, and by the early

morning of the 2nd, the thermometer had jumped to 50 degrees,

and the mean temperature from the 2nd to the 20th was almost
as high as that for April. The last week was colder, and the

mean for the whole month was 42.7 degrees. It was the driest

January for 30 years, rainfall being 1.09 inches below the

average. There was no snow. Sunshine was in excess of the

average. The first part of the month was very unsettled,

and there were almost daily gales or strong winds. During the

latter part there were some exceptionally high barometer read-

ings, the glass reaching 30.95 ins. during the 26th, which
equalled the reading of January, 1882, then said to have been
the highest reading since 1825.

Vegetation made a very early start, and many of the early

spring flowers made their appearance long before the usual

time.

FEBRUARY
Temperature was in close agreement with the average, and

the thermometer only once reached 50 degrees. Between the

9th and the 13th there was a brief wintry spell, and on the

10th there were frequent blizzards of fine snow accompanied
by violent squalls, and there were deep drifts in some parts of

the county. A minimum of 13 degrees on the grass was
recorded on the 11th.

Rainfall was again deficient, the total (.87 ins.) being the
same as that for January. Sunshine was 11 hours below the

average. The high barometer readings continued, and the

mean pressure (30.41 ins.) was the highest for any month since

February, 1891.
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MARCH
Temperature was again about normal, the first three weeksi

being cold, and the rest of the month mild. The lowest

readings were 23.4 in the screen and 16.5 on the grass on the

12th. A little snow fell on the 10th and 11th. The dry

weather continued until the 22nd, but on that night there was a

heavy fall of .83 ins. Sunshine was 8 hours above normal.

Thunder occurred on the 28th, 30th, and 31st.

APRIL
Although the mean temperature was approximately normal,

this was due to the absence of cold nights, and day temperatures

were abnormally low. 60 degrees was not reached until the

29th, which is unusually late for the first “ 60 ” of the year.

Rainfall was 1.29 ins. above the average, and sunshine was

deficient. Hail and sleet fell on several days, and a little snow

on the 12th. Thunder was heard on two days. Vegetation

was backward at the end of the month.

MAY
After two warm days there was a change to winterly condi-

tions, and the mean temperature of the week ending May 8th

was actually lower than that for the corresponding period in

January. From the 14th to the 21st maxima were in the

neighbourhood of 70 degrees, but another cold spell followed.

This was the third successive wet May, and rain fell almost

daily, the total being 1.60 ins. above the average. There

were only 118 hours of sunshine, this being easily the lowest

total for May since Mr. Willis started his readings in 1911.

Thunder occurred on the 16th, 21st, 23rd, and 30th. In the

early hours of the 21st three severe storms passed in succession

over or near the city, and there was much vivid lightning,}

though little damage was done.

Vegetation was extraordinarily backward up to the 12th;

but thereafter made rapid progress.

JUNE
This month was notable for great variations of temperature.

After reaching 71 degrees on the 2nd, the maximum dropped

to 54 degrees on the 3rd
;
and several unseasonably cold days

followed. Seventy-eight degrees and 80 degrees were reached
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on the 11th and 13th respectively, but there was another drop

of 20 degrees on the 13th. Except for a cold spell from the

18th to the 21st, the rest of the month was fairly warm, and

80 degrees was again reached on the 27th. It was the driest

June since these records were commenced, and the total of 0.44

in. included 0.31 ins., which actually fell during the early hours

of the 1st July. The previous driest Junes were 1884, 0.52 in. ;

1886, 0.50 in.
; 1887, 0.48 in.

;
and 1921, 0.55 in. Sunshine

was over 20 hours below the average, but apart from the

chilly periods above referred to, it was a very fine summer month,

and the heavy rains of the previous months, and the lack of

sunshine prevented the drought from becoming disastrous.

JULY
There was a short heat wave from the 9th to the 12th

inclusive, the thermometer reaching 80 degrees or over on each

of those four days. The mean temperature of the first fortnight

was 5J degrees above the July average. The most remarkable

feature was the warm night of the 9th- 10th, when the minimum
was 66.9 degrees, the warmest night on these records. The
remainder of the month was unsettled and cooler, but the mean
temperature for the month was 1.7 degrees above normal.

Once again the weather broke down round about the date of

“ St. Swithin’s,” and the rainfall was nearly an inch above the

average. Sunshine was 56J hours below the average. Thunder
was heard on several days, and there was a very heavy storm

on the evening of the 20th, frequent vivid flashes of lightning

being accompanied by almost incessant thunder.

AUGUST
This month will long be remembered for the great heat which

occurred on the 19th, when the thermometer reached 96.4

degrees. This was the hottest day in these records, and
probably the hottest day ever recorded in East Anglia. The
previous hottest days since these records were commenced
were 93.5 degrees on August 9th, 1911, 93 degrees on September
3rd, 1906, and 92.9 degrees on 11th July, 1923. Mr. J. H.

Willis’ reading at Ipswich Road was 95.5 degrees. An almost

equally remarkable feature was the extraordinarily high mean
temperature of the same day (the 19th) the great heat being

preceded by a very warm night, with a minimum of 65 degrees,
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so that the mean for the day was 80.7 degrees, and it was there-

fore also the warmest 24 hours in these records. The month
generally was verjr warm, the mean temperature working out at

65.9 degrees, nearly 5 degrees above the average. There have

only been two warmer months in the past 50 years, namely,

August, 1884, and August, 1911. A heat wave set in on the 8th,

lasting until the 13th, and returning on the 17th. Eighty-seven

degrees was reached on the 18th. The showery weather of the
'

last half of July continued until the 4th, after which it was
fine and dry, except for a fall of .42 in. on the 12th during a

thunderstorm. Rainfall was half an inch below the average,

and sunshine 20 hours deficient. Thunderstorms occurred on

the 4th, 12th, and 30th, and thunder was heard on the 1st and

21st.

SEPTEMBER
There was no repetition of the August hot weather, the

warmest day being the 2nd, with a maximum of 77 degrees.

Mean temperature closely approximated to the average. The
night of the 21st-22nd was the coldest September night since

1919, the screen thermometer falling to 34 degrees. Rainfall

was frequent, but there were few heavy falls, and the total was

little above the normal. Sunshine was again deficient. The
showery weather hampered harvest operations, which were

not generally completed until nearly the end of the month.

OCTOBER
This was a rather cold month, the mean temperature being

1.2 degree below the average. This was accounted for by the

absence of warm days, the maximum being only 61.8 degrees,

which is remarkably low for October. The nights were not

particularly cold. Rain fell almost daily, and the total (exactly

4 ins.) was .88 ins. above normal. There was a great absence of

sunshine, the total being only 69 hours, or little more than the

average for November. Thunder was heard on the 2nd and i

13th. Garden flowers continued in full bloom to the end of the 1

month.

NOVEMBER
i

After a mild first week, day temperatures were about normal, 1

but again there was practically no frost, and the mean was 1.4
j

degree above the average. Rainfall was 1.11 inch deficient, i
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and the sun shone for 39.9 hours only, as compared with the

average of 63.2 hours, and it was the dullest November for 20

years. As some compensation for the gloomy weather we were

spared the thick fogs usually associated with this month.

Thunder was heard on the 23rd. Roses, dahlias, and various

summer annuals were flowering in the open up to the close of

the month.

DECEMBER
This was on the whole a mild and open month, with a mean

temperature 3 degrees above the average. It was the driest

December on these records, the total rainfall being only .66 in.

Up to and including Christmas Day there was plenty of sunshine,

and the dry, sunny weather in the middle of the month was

reminiscent of summer. The last six days were practically

sunless. The barometer reached 30.72 ins. on Christmas Day,

which was brilliantly fine. As a result of the absence of screen

frosts many varieties of flowers continued to flower in the open,

and roses could be picked out of doors up to the end of the

month.

THE YEAR

The weather readings begun by my father on January 1st,

1883, are now, with the close of this year, complete for a period

of half a century.

It is rather remarkable that it should have been left to the

fiftieth year to provide the highest readings of both thermometer

and barometer during the whole of that period, and also the

warmest night, the warmest day (i.e., 24 hours), and the driest

June and December.

The year’s mean temperature was 1.3 degree above the

average. The warmest month was August, and the coldest

February.

Rainfall was 2. 1 1 ins. below normal. The total from January

1st to March 22nd was only just over 2 ins.

Sunshine was much below the average, and we have to go back

to 1916 for a year with a lower total. Mr. J. H. Willis has

again very kindly supplied the sunshine readings.

Barometer readings during the earlier part of the year were

extraordinarily high, and the mean pressure (9 a.m.) for the

period, 18th January to 29th February, was 30.47 ins.
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XII

MISCELLANEOUS NOTES AND OBSERVATIONS

Death’s Head Moth.—In the first week of September,

1933, the chrysallis of a Death’s Head Moth (.Acherontia atropos)

was brought to me by a village lad who had dug it up in his

potato patch. I put it into a breeding-cage and covered it with

mould. On the next morning I found it on the surface, so I

covered it again. It once more dug itself out, and as the author-

ities on the subject hold that this chrysallis is particularly

delicate when the shell which the caterpillar constructs is broken

I covered it with the lid of a cardboard box. On October 2nd

the moth emerged about 9 p.m. and is a very fine specimen.

I put these facts on record because the Death’s Head moth has

become somewhat uncommon in East Norfolk
;

it emerged

in October, whereas its correct month is July ;
and, so far from

being delicate to rear, it stood up to treatment worthy of the

stoutest of the lepidoptera. (A. A. McHardy, Major-General,

Hickling, Norfolk).
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XIII

H. J. THOULESS
1864—1933

Henry James Thouless belonged to a family whose sons for

many generations have been freemen of the city of Norwich.

A son of Henry Thouless, he was born on December 5th, 1864.

Apprenticed at the age of fifteen to Messrs. Barnard, Bishop and

Barnard he spent two years in their well-known ironmonger’s

shop on the Walk opposite the Norwich Guildhall. Later he

joined the clerical staff of Norfolk Ironworks (now Barnards

Limited) in St. Miles Parish, the Managing Director, Mr. J. G.

Bower being his uncle. Mr. Thouless became secretary to the

firm, and for thirty years he was a director of the Company with

which he had been associated for fifty-three years.

He was actuated by a keen sense of duty and rendered

devoted service to all that he undertook, but his real hobby was

natural science. An ardent student of entomology, he collected

butterflies and became an acknowledged authority on beetles of

which his collection was one of the largest in the possession

of any private collector. This valuable collection and his

library are now in the possession of the Norwich Castle Museum
where for the last three years he had been a co-opted member of

the sub-committee entrusted with the formation of the Norfolk

Room. He was also a member of the Prehistoric Society of

East Anglia, of the Egyptian Society, and the Norfolk and

Norwich Archaeological Society.

In 1886 Mr Thouless joined the Norfolk and Norwich

Naturalists’ Society of which he was President in 1915-16.

The subject of his Presidential Address was “ Insects in their

relation to Mankind.” At the time of his death he was Hon.

Treasurer of this Society.

Mr. Thouless owned a bungalow on the bank of the River

Bure near Wroxham Broad. Here he did research work

among not only the insects but also the native plants of an

untouched piece of ancient marshland and its waterways.

He was always ready to impart knowledge to any student, his

quiet reserved manner adding emphasis to the clearness of his

description.

He died in June 1933, leaving a widow, a son (Dr. R. H.

Thouless), and two daughters. He was interred in Wroxham

Churchyard.
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