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T RAN S A C T 1 0 N S

OF THE

NORFOLK & NORWICH
NATURALISTS’ SOCIETY

ihe Committee beg to direct the attention of authors of
communications to the Society to the following Regulations
which have been drawn up in order to accelerate the publication
of the Transactions, and to utilise as widely and .as fairly as
possible the funds which the Society devotes to the publication
of scientific researches :

—

1 .—Precedence will be given to papers dealing with local
Natural History.

2.—MSS. of Papers.—As soon as any paper is read}’ for
publication, whether it has been read before the Society or not,
it must be sent to the Hon. Secretary for the consideration of
the Committee.

3.—Illustrations.—Illustrations, if accepted, should be
drawn in a form immediately suitable for reproduction, and such
illustrations as can be reproduced by photographic processes
should, as far as possible, be preferred.

-C—Proofs.—In general, a first proof and a revise of each
paper will be sent to the Author. If further proofs are re-
quired, owing to corrections or alterations for which the
printer is not responsible, the expense of such proofs and
corrections shall be charged against the Author. All proofs
must be returned without delay addressed to the Hon. Secretarv.

5.—Abstracts.—Authors are requested to hand to the Hon.
Secretary an abstract of their Papers at the same time that
they deposit their MSS.

^

6.—Separate Issue or Reprints.—An Author requiring
Reprints of his Paper must mark upon the revise of the proof
the number of copies he will require. He will be charged
for them by the printer, who will forward the copies to him when
ready, shortly after the publication of the Transactions.



The Norfolk and Norwich Naturalists’ Society

has for its objects—

1. The practical study of Natural Science.

2. The protection, by its influence with landowners and
others, of indigenous species requiring protection, and
the circulation of information which may dispel prejudices

leading to their destruction.

3. The discouragement of the practice of destroying the rarer

species of birds that occasionally visit the County, and of

exterminating rare plants in their native localities.

4. The record of facts and traditions connected with the

habits, distribution, and former abundance or otherwise
of animals and plants which have become extinct in the
County

; and the use of all legitimate means to prevent
the extermination of existing species, more especially

those known to be diminishing in numbers.

5. The publication of Papers on Natural History contributed
to the Society, especially such as relate to the County of

Norfolk.

6. The facilitating of a friendly intercourse between local

Naturalists by means of Meetings for the reading and
discussion of papers and for the exhibition of specimens,
supplemented by Field-meetings and Excursions, with
a view of extending the study of Natural Science on a
sound and systematic basis.
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Back H. W., The Firs, Hethersett
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M.B.O.U., Woburn Abbey
Beevor Sir H., Bart., Hargham Hall, Norfolk
Bell R. C., Woodbastwick Old Hall, Norwich
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Gurney Robert, M.A., F.Z.S., Hon. Treasurer, Ingham Old Hall

Norfolk
1918 Gurney Mrs. Robert, Ingham Old Hall, Norfolk

1892
1905
1908
1906
1919
1908
1871

1881

1906

1893
1919
1891

1915
1921
1919
1919
1919

H

Haigh G. H. Caton, Grainsby Hall, Great Grimsby
Halls H. H., 130, Hall Road, Norwich
Hamond Lieut. -Com. C.E., R.N., 40, Lvndhurst Road, Lowestoft
Hamond Major Philip, D.S.O., Morston Hall, Holt Norfolk
Harker Miss Sylvia, Blofield Hall, Norwich
Harker William, Blofield Hall, Norwich
Harmer F. W„ F.G.S., Hon. M.A. Cantab., V.P., Cringleford

Norwich
Harmer Sir Sidney, K.B.E., F.R.S., 30, Courtfield Gardens

London, S.W. 5
Harris Rev G. H„ St. Paul’s Vicarage, 47, Trafalgar Road

Moseley, Birmingham
Hill Alexander, M.D., F.R.S., ' Highficld Hall, SouthamptonHmde Dr. E. B., Gurney Court, Magdalen Street, Norwich
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Howard R. J., M.B.O.U., Shear Bank, Blackburn
Hurrell H., 25, Regent Street, Gt. Yarmouth
Hutchinson Donald, M.D., 2, Gordon Road, Lowestoft

J

Jarrokl \\ . T. F., Thorpe St. Andrew, Norwich
* Jodrell Sir Alfred, Bart., Bayfield Hall, Norfolk
Jickling Colonel C. M., Smallburgh Hall, Norfolk
Jones Sir Lawrence, Bart., 39, Harrington Gardens, London,

S.W., 7.

K
Kerrison Colonel E. R. A., C.M.G., Burgh Hall, Aylsham.

Norfolk
Kinder Rev. E. H., Kirby Bedon Rectory, Norfolk
King E. L., 4, Princes Street, Norwich
Knight Edward, Keswick Old Hall, Norwich
Knight John, East Walton, King’s Lynn

L

Laffan Major de Courcy, Little Acton, Wrexham, N. Wales
Lascelles Miss Susan, Crepping Hall, Stutton, Ipswich
Laurence H. L. B., King’s Lynn

o.m. Laurence Rev. J. A., Dilham Rectory, Norwich
Laurence R.

, Felthorpe Hall, Norfolk
Lee Warner Henry, Swaffham
Leicester The Right Hon. the Earl of, G.C.V.O., C.M.G., V.P.

Holkham
Leney F., Castle Museum ,Norwich
Lennard Sir T. Barrett, Bart., Horsford Manor, Norwich

*Lindley The Right Hon. Lord, V.P., East Carleton, Norwich
Long F. The Close, Norwich
Long S. H., M.D., F.Z.S., M.B.O.U., Hon. Sec., 31, Surrey Street,

Norwich
Long Mrs. S. H., 31, Surrey Street, Norwich
*Long Miss E. M... 31, Surrey Street, Norwich
Lucas The Baroness, Hickling, Norfolk

M

Manby Sir A. R., M.V.O., M.D.. East Rudham, Norfolk
Mann Sir Edward, Bart., Thelveton Hall, Norfolk
Manning Rev. C. U., M.A., 28, Huntingdon Road, Cambridge
Marriott F. W. P., 2, Upper King Street, Norwich
Marsham Major H. S., Rippon Hall, Marsham, Norfolk
Mason A., 17, Camberley Road, Eaton, Norwich
Master George, M.D., Bury St. Edmunds
Mayfield A., F.L.S., Mendlesham, Stowmarket
Meade-Waldo Edmund G. B., Hever Warren, Hever, Kent
Miller Henry Bosmere House, Norwich Road, Ipswich
Montague Rt. Hon. E. S., M.P., Breccles Hall, Norfolk
Morris S., Earlham Hall, Norwich
Moxev J. G., Framingham Hall, Norwich
Moxey Llewellyn, Framingham Hall, Norwich
*Mullens Major W. H., Westfield Place, Battle, Sussex
*Murton Mrs., Cranbrook Lodge, Kent
Myhill Miss M., Church Farm, Hethel, Norwich
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1872
1909
1880
1919
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1913
1887

1912
1911

1908

1893
1919
1869 o.

1908
1909
1884

N

Napier A. J., Hon Mem., Teviotdale, Netley Abbev, Hants.
Nash J. T. C., M.D., D.P.H., Shirehall, Norwich
Newman L. F., St. M.A,, St. Catherine’s College, Cambridge
Newton E. T., F.R.S., Hon. Mem., H.M. Geological Survey

Office, 28, Jermyn Street, London
Newton W. C. F., The Meadows, Saham Toney, Watton
Nicholson F., F.Z.S., Ravenscroft, Windermere
Nicholson W. A., Hon. Mem., 81, Surrey Street, Norwich
Nightingale S. R., Scratby Hall, Great Yarmouth
Norwich Public Library
Norgate Philip, Swanington, Norfolk

O

Offord Miss Georgina, St. Giles’ Plain, Norwich
Oliver Prof. F. W., F. R.S., Hon. Mem., University College

London J

P

Page G. W., Fakenham, Norfolk
Pain Percy, Dersingham, King’s Lynn
Paine Rev. N. W., Great Melton, Norfolk

*Palmer Mrs. P. Hurry, “ Red Roofs,” North Drive, Great
Yarmouth

Parker H., 10, Aspland Roqd, Norwich
Parker The Hon. R. E„ Easton Hall, Norwich
*Paikm Thomas, M.A., F.Z.S., High Wickham, Hastings
Partridge Rev. W. H„ M.A., St. Peter’s Sandown I of W
Patterson Arthur H„ Hon. Mem., 32, Lichfield Road Great

Y armouth
Patteson Mrs. F. E., Great Hautbois House, Norfolk

*Paul J. J. Dawson, Eaton Grove, Norwich
*Pa.yler Donald, Castle Museum, Norwich
Peabody Institute, The, Baltimore, Md., U.S.A.
Pelham Mrs. Sidney, 85, Newmarket Road, Norwich
Petre Col., Westwick Hall, Norfolk
Pigott Sir f. Digby, C.B., F.R.G.S., Sheringham, Norfolk
Flatten Rev. T.. The Close, Norwich
Preston A. W., F.R.Met.Soc., Christ Church Lodge, Norwich
Preston Sir E., Bart., Beeston Hall, Norwich
Preston F., Thorpe Mansions, Norwich
Purdy T. W., Aylsham
Pycraft W. P., A.L.S., F.Z.S., British Museum (Natural Historv)

London, S.W.

R
Riley W. A., 100, King Street, Norwich
Rising A. P., The Manor House, Ormesby, Great Yarmouth
Riviere B. B„ F.R.C.S., M.B.O.U., President, St. Giles’ Plain

Norwich
Roberts E. T., 34, Carlisle Road, Norwich
Robinson F., Watton, Norfolk
. Robinson H. S., Eaton, Norwich
Rogers Commander F. S., R.N., Ingham New Hall, Norfolk
Rogers Rev. Henry, Clarendon, Lowestoft
Rosebery The Right Hon. the Earl of, K.G., 38, Berkeley

Square, W. 1.
'



XI.

Elected.

1908 *Rothermere Rt. Hon. Lord, Hemsted Park, Cranbrook, Kent
1897 * Rothschild Rt. Hon. Lord, F.Z.S., Tring, Herts.
1879 Royal Microscopical Society, President of the, Hon. Mem.,
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ADDRESS
Read by the President , B. B- Riviere, F.R.C.S., M.B O.U.,

to the Members of the Norfolk and Norwich Naturalists'

Society, at their Fifty-second Annual Meeting, held at the

Norwich Castle Museum, April 26th, 1921

.

Ladies and Gentlemen,

My year of office as your President comes to a close this

afternoon, and before proceeding to the subject matter of my
Address, I must say a few words about the doings of our Society

during the past session.

During the winter we have held our usual monthly meetings,

which, I think I may say, have been well attended ;
and we

have had the pleasure of listening to some interesting discussions.

We had, in addition, a combined meeting with the Norwich

Museum Association in January, when Prof. Garstang came

down from Leeds, and gave us a most interesting and original

lecture on Bird Song. A large number of people had to be turned

away from this lecture, owing to lack of accommodation.

So far as I can ascertain, our Society would seem to be in a

prosperous condition at the present time, and we have a nett

increase in our membership during the year of 10—12 members.

Why we have not become bankrupt on a seven-and-sixpenny

annual subscription, only our Honorary Treasurer can say, and

perhaps it were best not to cross-question him on the subject ;

but of this we are certain, that he has financed us through the

War in a most skilful manner
;

and we have shown our

appreciation of his efforts to-day, by voting him an extra

half-crown per head for the future.

We have, unfortunately, lost four members by death during

the past year, and for this and other reasons (resignations,

etc.), our membership has been reduced by seven. On the other

hand we have elected several new members, so that we have

a nett gain of about ten.
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In the person of Mr. James Reeve we have lost another of our
original members, of whom only six now remain

; and by the
death of Mr. Henry Lpcher one who had been a member for

00 years, for he joined the Society two years after its foundation.
Both of these members were in the list of our Vice-Presidents,
and we hope to publish obituary notices of them in the next
number of our Transactions.

Two other members have died, viz., Mr. George Hotblack,
who had been a member since 1884, and Bishop Fisher, who
joined the Society in 1912.

An effort was made last summer to get up an excursion to
the West Norfolk Meres, but so small was the response that it

had to be abandoned. If Mr. Leney can be induced to repeat
the effort this year, I hope more members will support him,
for I think such an excursion would be full of interest.

I will now pass on to the subject proper of my address, which
1 have entitled

THE AUTUMN MOVEMENTS OF GULLS ON THE
NORFOLK COAST

bor many years the attention of ornithologists, and of others
not especially interested in birds, has been attracted by a
regulai passage of gulls, which takes place, mostly in the
afternoons, in a North-Westerly direction along the coast of
Norfolk, during the months of late Summer and Autumn.
Much has been written, and many have been the surmises,

as to the origin and destination of these gulls, but without, so
far as I am aware, our knowledge of the subject having been
advanced much beyond the realms of speculation.
Henry Stevenson, in a note quoted by Mr. Southwell in

Vol. III. of “ The Birds of Norfolk,” p. 339, referring to this
movement as seen at Cromer, writes “ The marked regularity
of their habits in this respect has often led me to enquire,
' Whence do they come, and whither do they go ?’ ” Having
noted, with the accuracy of observation which was characteristic
of lnm, that there is a return movement to the East during the
early morning, which usually consists of smaller and more
detached parties of birds than those passing to the West later
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in the day, lie concludes that it is probably a daily movement
between the Yarmouth Roads and some favourite roosting

place, and suggests as the latter the shores of the Wash, or even

the Lincolnshire and Yorkshire coasts.

Mr. J. H. Gurney, in addition to several references to this

movement in the course of his annual “ Ornithological Reports

for Norfolk,” published in The Zoologist, has gone more fully into

the subject in two interesting and original papers, one of which

was read before this Society on November 30th, 1886, and is

published in Vol. IV. of the Transactions, p. 326, the other

appearing in The Ornithologist for April, 1896, his observations

having also been made from the neighbourhood of Cromer.

In these two papers Mr. Gurney speculates at some length

as to the source and goal of these North-Westerly flying gulls,

without however being able to arrive at any definite conclusion,

and advances the theory, supported by a certain amount of

evidence, that it is purely a movement against the wind, the

prevailing wind upon the East coast of England in the Autumn
being from the West.

In order to maintain this theory, it is necessary to disregard

the very definite and regular, though less noticeable, early

morning movement to the South-East, and also to disallow

any connection between these movements and the very

important factor of food supply, as represented by the herring

fishing grounds.

With the object of throwing, if possible, some further light

upon this problem, and of making a general study of the

movements of the vast army of gulls which frequent the coast

of Norfolk during the Autumn, I have, during the last twelve

years, stayed, I believe, at every habitable spot upon the coast

between Yarmouth and Hunstanton at some period of the

Autumn, besides making a trip in a Yarmouth drifter, and it is

the results of the observations thus made, incomplete though

I fear they are, which, within the limits of the time and space

at my disposal, form the subject matter of the address which

I have the honour of reading to you to-night.
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Although I am afraid I shall have nothing very new, nor
perhaps very interesting, to tell you, yet I am encouraged by
believing that through the systematic study of the regular move-
ments of any one bird in any one particular area, the science of
ornithology may be advanced, if only by a little, and that
possibly by the accumulated observations of a large number of
observers upon such lines, even some of the present problems of
bird-migration may eventually be solved. This, then, must
be my justification for my choice of subject.

One difficulty with which one is confronted in endeavouring
to make an investigation of this kind, is the very obvious one
of being unable to be in two places at once, with the consequent
difficulty of correlating movements seen at different points of
the coast at different times, and my very best thanks are
therefore due to several friends who have been kind enough to
make observations for me from various parts of the coast
simultaneously with my own, more especially to Mr. A F
Sheilock, Mr. J. Vincent, and Mr. R. Pinchen for the valuable
notes they have sent me from Breydon, Horsey, and Blakeney
Point respectively, and to Capt. Hamond, R.N., for the
observations he has very kindly made for me on the North Sea
fishing grounds.

Then, again, in the case of gulls it is quite impossible to dis-
tinguish between those arriving upon the Coast for the first

time from across the North Sea, that is to say, migrants in
the true sense of the word, and those which are merely returning
from the fishing grounds.

A third difficulty is to separate what one may call regular
movements from those of an irregular and casual kind which
cannot be classified

;
and although even the most regular move-

ments are subject to a certain amount of variation, I shall in
this paper only deal with those which one can, with a fair amount
of certainty, expect to see taking place every day during the
appropriate season.

As regards the species of gulls which take part in these regular
movements, including the well-known North-Westerly afternoon
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flight which is so noticeable at Cromer, my observations have

led me to consider that a fair proportional estimate would be :

—

Great Black-backed Gulls (Larus marinus), between 70 and

80%, of which the great majority are adults
;

and Herring

Gulls (Larus argentatus), between 20 and 30%, immature

birds in this case being in excess of adults. This does not,

I know, agree with the observations of Mr. J. H. Gurney, who

in the two papers to which I have already referred has men-

tioned both the Common Gull (Larus canus
)
and the Lesser

Black-backed Gull (Larus fuscus) as taking a large part in the

North-Westerly passages he so well described. Although a

few Common Gulls may sometimes be seen amongst the flocks

which coast S.E. in the early mornings I have very seldom seen

this species amongst those flying N.W. in the afternoons, and

my own experience has been that the Common Gull takes a

wholly negligible part in any of these movements. A shore-

loafer, and a frequenter of Yarmouth harbour mouth, the only

movement I have found it taking any regular part in is that

of joining the Black-headed Gulls (Larus ridibundus), which

daily throughout the autumn and winter journey inland at

sunrise to feed upon the ploughs and marshes, returning about

sunset to the coast, where they roost upon Breydon, and in

calm weather upon the sea, and in rough weather upon the

sea-shore all along the coast.

As regards the Lesser Black-backed Gull, I have never been

able to detect it taking part in any of these regular movements,

nor am I in agreement with those who regard it as a common

bird upon our coast. Personally I admit that I am unable to

distinguish immature birds of this species from immature

Herring Gulls when upon the wing, and am indeed very doubt-

ful as to the possibility of doing so
;

but, so far as adults go,

I consider the Lesser Black-backed Gull to be a scarce bird in

Norfolk, except during the Spring and Autumn migrations,

when a few can usually be seen on Breydon, where also Mr.

Sherlock tells me he has very occasionally met with it in mid-

winter. Capt. Hamond, R.N., informs me that he has never

seen it at sea after the first week of October.
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It is, therefore, the great Black-backed Gull and the Herring
Gull with which we are concerned in considering the Autumn
gull movements which I am dealing with in this paper.

These two species, which, with the Black-headed Gull and the
Common Gull, represent the four commonest Norfolk gulls,

may be seen upon our coast during every month in the year.
Although during the early summer they are mostly represented
by immature birds, yet a fair number of adult Great Black-
backed Gulls, as pointed out by Mr. A. H. Patterson, frequent
Breydon, even during the height of the breeding season.

An increase in the gull population begins to be noticeable
during the month of July, and its ranks continue to be aug-
mented by fresh arrivals with increasing rapidity throughout
August, September, and October, during which latter month
their numbers are at their height. How great these numbers
are I shall later on, at the risk I am afraid of being accused of
exaggeration, attempt to estimate

; but certainly in the case
of the Great Black-backed Gull, 80% of which appear to be
adults, they are very great, and can only be accounted for by
large immigrations from the Continent. And in this connection
it is significant to find that Mr. Bonhote in 1908 observed what
he described as “ incredible ” numbers of Great Black-backed
Gulls, all adults, on Texel Island, which lies a little North of
Last of the Norfolk Coast, on the other side of the North Sea,
between September 15th and 21st, on which date a considerable
decrease took place, a slight increase in numbers again taking
place on September 29th and October 7th. (Ornis Vol XIII
p. 173).

It is difficult to detect any definite evidence of a migration
across the North Sea from the few records of gull movements
from Norfolk light vessels, which are to be found in the
Migration Reports, for the reason which I have already stated,
viz., the impossibility of distinguishing migrating gulls at sea
from those going to and from the fishing grounds. I believe,
however, that the occasional enormous North-Westerly flights
along our coast, far in excess of the usual daily movement,
which occur most frequently early in October, and to which
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I shall again refer, probably consist to a large extent of newly-

arirved birds, and are therefore trne migrations.

The number of Great Black-backed Gulls and Herring Gulls

upon the coast is usually maintained throughout November,

but they begin to leave in December, and by the end of the

year a large majority of the Great Black-backs have disappeared,

and there has also been a great reduction in the number of

Herring Gulls. The remainder of these (Herring Gulls) about

this time begin to go on the land in the early mornings with the

Black-headed Gulls, returning to the coast and also to some of

the big broads to roost at night.

Although, owing to the attractions of the sands lying to the

West of Blakeney Point as a roosting place, a few gulls may
often be seen flying N.W. along the coastline in the afternoons

at any time in the year, this oft-recorded movement does not,

in my experience, begin to be really noticeable until the end

of August or beginning of September. It is at its maximum
during the months of October and November, becomes rapidly

less marked throughout December, and by the end of the year

has practically ceased. It might therefore, with perfect

accuracy, be described as exactly coinciding with the Yarmouth

herring fishing season, the first catches of the year being usually

made about the last week in August, the great bulk of herrings

being landed in October and November, and the season ending

as a rule about the middle of December.

In the year 1914 I happened to be at Mundesley during the

whole of November, and was interested to observe that the

North-Westerly afternoon flights of gulls ceased altogether

about the middle of the month, the last catch of herrings

having, owing to the War, been landed at Yarmouth on Novem-

ber 3rd.

That it is the herring which attracts such incredible numbers

of gulls to our coast in Autumn is, I think, beyond dispute,

and that it forms the staple diet of the Great Black- backed

Gull and the Herring Gull at this period of the year is too well

known to need any additional testimony from me, except to

say that every bird of these two species shot upon the coast in
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Autumn, which I have examined, has contained the remains
of herring.

Leaving out of consideration for the moment the question
of fresh immigrations of gulls arriving upon the coast for the
first time, it soon became evident to me, therefore, in the course
of my observations, that it is between the North Sea herring
fishing grounds and three main bases or resting places upon
the coast that these regular Autumn movements take place,
the three resting places being (1) the well-known tidal estuary
of Breydon, (2) a somewhat variable site in the neighbourhood
of Horsey, and (3) the five mile stretch of sands lying between
the two harbours of Blakeney and Wells.

Before dealing in further detail with these four localities
and the lines of flight which connect them, I should like here
to say a few words upon the much-debated subject of wind,
and the effect of its direction, if any, upon these movements.

Owing to the conclusions arrived at by Mr. J. H. Gurney,
I began this investigation with a certain amount of mental
bias in favour of the direction of the wind being an important
determining factor, but my own observations have led me to
believe that its influence is no more than secondary, affecting
Possibly the number of gulls which take part in these move-
ments, and certainly the manner in which they are carried out,
but not the fact of whether they take place or not.

I agree with Mr. Gurney in believing that gulls prefer if

possible to fly against the wind, and in nine cases out of ten,
when flying with no definite goal in view, this is their custom.
But certainly, as regards the regular movements that I am
about to describe, I have satisfied myself that they take place
daily throughout the herring fishing season, whatever the
direction of the wind. I will admit, however, that it would
seem that rather more gulls take part in any particular one of
these movements, when this happens to be against the wind,
these gulls, possibly, having waited for a contrary wind in order
to make this particular journey. On the other hand, this
impression may be to some extent deceptive, owing to the
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influence which the direction of the wind has upon the manner

in which these gull flights are made.

With a head wind gulls usually fly low, and in small parties,

and are therefore easily observed. With a tail wind, on the

other hand, they fly high, and the flocks are usually much

larger, and therefore fewer, and are thus more likely to pass

by unnoticed.

By far the largest North-westerly passage of gulls along the

coast which I have ever seen, at Palling on October 13th, 1913,

and to which I shall again refer, took place with a light Southerly

wind, i.e., practically a tail wind
;

and I had a very good

opportunity of observing the effect of a persistent East wind

upon the daily North-Westerly coasting movement, when

staying at Mundesley during the last fortnight of October,

1920. The wind was from the East upon every day of these

two weeks, and though I came to the conclusion that rather

more gulls than usual took part in the early morning coasting

movement to the S.E., that is against the wind, yet the return

journey to the N.W. took place every afternoon and evening,

with the greatest regularity, but in a less noticeable manner,

the birds passing high in the air, and in very large flocks at

long intervals.

The almost daily prevalence of a West wind, which, according

to Mr. Gurney’s theory, would be necessary to account for the

regularity of this North-Westerly and Westerly flight along the

coast-line, is not borne out by facts. Mr. A. W. Preston has

very kindly supplied me with information as to the direction

of the wind throughout the month of October, when this

movement is most in evidence, for the last ten years, and out

of these 310 days the wind was from the West, including

N.W. and S.W., upon 118 days only, that is to say it was

considerably more often East, North, or South, than West.

Though I believe, therefore, that gulls prefer to fly head to

wind, and that they will do so more often than not, when not

travelling to any definite destination, I do not think that the

direction of the wind is the cause of, or has any other than a

secondary influence upon, the regular Autumn gull movements
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with which this paper is concerned, which, as I have already

stated, take place between the North Sea fishing grounds and
the three great coastal resting places, at Breydon, at Horsey,
and between Blakeney Point and Wells.

I will now enedavour to describe these movements in more
detail, and I think perhaps the most convenient way to do so

will be to begin with the sea, and work round the coast from
S.E. to N.W.

b nfortunately, life on board a Yarmouth drifter in rough
weather cannot, by the greatest stretch of imagination, be
described as comfortable, as those who have experienced it will,

I think, readily agree
; and the would-be observer of birds

who is tempted to go to sea in one of these vessels is liable to
find himself rapidly reduced to a condition in wrhich he is

physically incapable of observing anything more interesting
than the bottom of a tin basin ! This, I regret to say, was
to some extent my experience upon the occasion of the only
trip I have made; a further opportunity, which presented
itself last autumn, of making a longer voyage under more
comfortable conditions, having unfortunately fallen through,
upon the very day of sailing, owing to the coal strike.

As a result, however, of many conversations with the skippers
and crews of drifters, and more especially with Capt. Hamond,
R.N., who, as commander of the Fisheries Protection boat,
H.M.S. Ettrick, has had most exceptional opportunities of
observing bird-life at sea, and who is, in addition, a first-rate

ornithologist, I have been able to obtain a good deal of informa-
tion, besides what little I w?as able to gain at first hand, as to
the doings of the gulls upon the fishing grounds.

Excepting, perhaps, that wmnderful navigator the Ivittiwake
(Rissa tndactyla

) , the gull of the open seas, which the wildest
weather and the fiercest storms will scarcely drive ashore, the
commonest gull on the herring grounds is the Great Black-
backed Gull, with the Herring Gull numerically next. If

one asks any one of the crew of a drifter how many “ Old
Saddle-backs ” he sees every day at sea, the answer is invariably
the same . Thousands

;
and certainly their numbers appear
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to be very large. In fine weather a great many seem to spend

the night on the fishing grounds, but by far the largest numbers

are there about dawn and during the early hours of the morning.

In the afternoon, from all accounts, there are very few at sea.

As most of you are probably aware, the usual procedure on

board the drifters is to haul the first two or three nets, known as

the " look on ” nets, some time during the night. If the herring

are found to have struck, all the nets are hauled, but if not,

the first nets are let go and are hauled again about dawn.

Hauling, in fair weather, may take anything from four to eight

hours, according to the size of the catch, and in rough weather

longer, and one may say that practically all the nets are hauled

between the hours of 2 a.m. and midday, the majority of the

boats beginning to haul about dawn. After hauling, the whole

length of nets are shaken over the side and cleaned, as the

boats steam back to Yarmouth harbour.

During the whole of the time the nets are being hauled,

even at night, but in far larger numbers after daylight, the

gulls are flying round the boats, picking up the herrings which

fall out of the nets, and the broken fish which are thrown

overboard, and even actually seizing the fish out of the nets

themselves, and each boat as she steams homewards is followed

by a cloud of gulls, constantly dropping down on to the water

to pick up the herrings which are shaken overboard in the

process of “ cleaning nets.”

Nobody, so far as I am aware, has ever seen these gulls even

attempt to catch fish for themselves, but considering that during

the season of 1920, 1,000 boats were fishing from Yarmouth,

and 500 from Lowestoft, and that 70,000 crans, representing

about seventy million fish, were landed at these two ports in

a single day, viz., October 28th, one can imagine what a rich

harvest of dead herrings is to be gleaned by the gulls on these

North Sea fishing grounds
;
and rich indeed it must be to supply

the needs of the incredible numbers which visit our coast at

this season of the year.

The Great Black-backed Gulls and Herring Gulls usually

leave the home-coming drifters a mile or two from Yarmouth



114 president’s address

harbour mouth, and either wheel about to pick up a fresh

boat, or come ashore. During September, when the herring
shoals are to the North and the boats are fishing off the
Lincolnshire coast, Capt. Hamond tells me that he has seen
large numbers of gulls going ashore to the sands between
Blakeney and Wells, hrom early October onwards, however,
practically all gulls, on leaving the fishing grounds, make
the land somewhere between Yarmouth Harbour and Horsey
Gap, the large majority coming ashore during the morning.
Those which arrive to the North of Caister go to Horsey Mere,
and Hickling and Martham Broads, or join the resting flocks
upon the beach or marshes between Horsey and Winterton,
where, in due course, we shall meet with them again. Of
those which come ashore at Caister some turn N.W. across
the marshes to Horsey, Hickling, or Martham, and some
South to Breydon

; whilst those which come in over Yarmouth,
with few exceptions, all go to Breydon. A few, however, and
these appear to be mostly immature gulls, settle upon the sea
just off shore, and by the afternoon there is usually a long
straggling flock resting upon the water between the Wellington
pier and the harbour mouth. Towards evening these birds
usually fly away North up the coast line.

At the harbour mouth any morning when the drifters are
arriving one may watch the gulls coming in from the sea,
singly and in small parties, in an almost unending stream,
mostly from the East

; but later in the season, when the herring
are South-East of Yarmouth, also from the S.E. A few turn
North on reaching the shore, and pass out of sight straight
up the coast line, but the vast majority are bound for Brej-don,
and pass straight over the town, or up the harbour, usually
lifting in the air and circling round once or twice, before finally
dropping down upon the mud flats.

Breydon is the most South-Easterly of the three great
gull resting-places I have named, the nearest for gulls which
have followed the drifters back to Yarmouth, and from
the first week of October onwards, the nearest to the fishing
grounds.
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Mr. A. H. Patterson, writing in 1912 (,Zoologist ,
Vol.

XVI., p. 422), says :

—
“ Gulls, I think, are becoming more

numerous. Three years ago I estimated the numbers resting

on Breydon after an early morning’s feeding at the Herring

grounds, at about 7,000 ;
on certain days lately I have estimated

the number at nearly half as much again. Great Black-

backed Gulls of all ages appear to predominate.”

This is, I think, a fair estimate, and certainly not above the

mark for the latter half of October and November, more gulls

using Breydon, I think, during the latter half of the season,

when the herring are to the East and South-east of Yarmouth,
than when the boats are fishing further North. At this

season of the year I have never been able to detect these gulls

feeding on Breydon, as they may be seen to do at other times,

but rather do they always appear to be resting, sitting, as a

rule, close packed in huge flocks, and very often asleep.

Their favourite resting-places are, perhaps, round about the

mouths of the “ Five-Stake Drain,” and the “ Ship Drain,”

at the lower end, and beside “ Horn Drain ” and “ Duffle

Drain ” higher up
;
and between these two localities there are

usually a few gulls passing to and fro most of the day.

In spite of the regular comings and goings which take place

at Breydon, the gulls are there at all hours of the day and night.

So many are there, indeed, that the arrival or departure of

very large flocks seems to make but little appreciable difference

to their numbers, though these are, I think, perceptibly less

in the early morning than in the early afternoon.

I have heard it said that an East wind brings more gulls to

Breydon, and were this so two possible explanations might be

offered. Firstly, an East wind usually means a poor tide on

Breydon, with more mud uncovered, thus offering a greater

attraction to gulls
;
and, secondly, according to Mr. Gurney’s

theory, with an East wind more gulls would have come from

the West along the coast-line in order to fly against the wind.

Personally, I have not been able to convince myself that either

the direction of the wind or the flow of the tides has any effect

upon the numbers or movements of the Breydon gulls, and in
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this Mr. A. F. Sherlock, who is constantly on Brevdon at all

hours of the day and night in a gun-punt, agrees with me. At
high tide the gulls are usually found concentrated about the
mouth of the “ Ship Drain,” or on the so-called “ Lumps,”
the last parts of Breydon to he covered, and those which
cannot get a foot-hold rest upon the water. With a big tide

and a strong West wind, when it is too rough for comfort, they
occasionally go away to the Bure marshes, whereon they sit

until the tide ebbs.

Although gulls may be seen arriving on Breydon from the
^ea at all hours of the day, the great majority, as I have
already stated, come in during the morning. The return jour-
nev to the fishing grounds takes place at two very regular times,
namely, about sunset, and an hour before sunrise. This
sunset seagoing flight from Breydon has been so well described
by Mr. A. H. Patterson that I cannot do better than quote
his words It is a fine and interesting sight on a fine after-
noon, just before sunset, to see the ruddy light falling upon
acres of birds; to hear them cackling their plans for the
night s procedure

; and to observe them mounting, battalion
after battalion, in regular succession, and making for the
open sea, whereon in fine nights they roost, to be in readiness
for the morning’s chance—to annoy the fisher folk hauling their
nets by snatching at the herrings as they come up filled.”

[Zoologist, Vol. XVI., p. 422.)

That an exactly similar movement takes place about an hour
before sunrise was first pointed out to me by Mr. Sherlock,
and it appears to take place daily with the greatest regularity,
the passage commencing with the first faint glimmer of dawn,
and lasting for between ten minutes and half-an-hour, the
majority of birds crossing the coast-line between the Britannia
and Wellington piers. These gulls probably make straight
for the fishing fleet, where they would arrive about the time
when most of the boats are hauling their nets.

Besides these regularly timed journeys to sea, there is another
regular movement from Breydon to the North, which I think
is more in evidence during the earlier than the later part of the
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fishing season. This movement goes on all day up till sunset,
and consists in the departure at intervals of large and small
flocks of gulls, which fly away across the railway and the Bure
Marshes, and disappear to the N. and N.W. Their destination
is Horsey Mere and Hickling Broad, where, later on, we shall

meet with them again. A few of these flocks may also occasion-
ally be seen to bear away to the East of North, towards the
coast-line.

Between \ armouth and Horsey, besides the gulls which we
have noted coming in from the sea during the morning and
proceeding to Breydon, Horsey Mere, and Hickling and
Martham Broads, a few gulls may also be seen during the
morning, and to a lesser extent in the afternoon, coasting N.W.
along the shore line. These are mostly birds which have corne
in from sea at ^ armouth and turned North up the coast-line

instead of going to Breydon. A few, however, appear to have
come from Breydon, flying N.E., and to have hit the coast-
line somewhere North of Caistor. Those which pass late in

the afternoon are, I think, the gulls which earlier in the day
we saw resting upon the sea between Yarmouth Harbour
mouth and the Wellington pier. A few gulls may also be seen
coasting S.E. along this stretch of coast-line in the early

mornings. These I have been able to follow as far down the
coast as Winterton, but no further, at about which point they
appear to turn out to sea.

W'e next come to Horsey, in the neighbourhood of which is

the second of the three gull resting-places. Here the gull

movements during the height of the herring season are very
interesting, and rather complicated, and many an October
day have I spent beside Horsey Mere, or on the sandhills

near Horsey Gap, watching the thousands which come and
go during the day, and trying to discover the purpose and
methods of their movements.

The fresh water of Horsey Mere, and Hickling and Martham
Broads, is the attraction at this part of thp coast, and to and
from these three sheets of water the Great Black-backed and
Herring Gulls are passing in thousands all dav, during these
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autumn months. It will, perhaps, suffice if I endeavour to

describe their movements at Horsey Mere, those to and from

Hickling, and on a smaller scale, at Martham Broad, being

very similar.

On Horsey Mere the gulls arrive all day in an almost

continuous stream, though the great majority come in during

the morning. They come from the East from the sea, and

overland from the South from Breydon, and these latter

flocks may be watched coming up from the distance usually

between the two church towers of Martham and Winterton.

On settling on the Mere, most of the gulls drink, but one and
all immediately bathe, and by stealing unobserved to the

edge of the Mere one may perhaps see nearly a thousand

Great Black-backed Gulls, all ducking and splashing together

in the water—a remarkable and very beautiful sight on a fine

October morning. Having bathed and performed their toilet,

they at once depart, and just as new comers are constantly

arriving on the Mere, so are small parties as constantly leaving,

the direction of their departure being to the East, North, and
North-West. More birds leave for the North and North-West,

and less for the East as the day goes on, and, as often as not,

late in the afternoon, a few big flocks, coming from the direction

of Breydon and flying from South to North, will pass over

Horsey without tarrying, lined up in great V’s, and flying

high and fast. By nightfall they have all departed
; darkness

and peace fall again upon the Mere, and its rightful tenants,

the ducks, the coots, and the grebes, once more take possession,

thankful, no doubt, to see the last of their noisy, and by no
means trustworthy, visitors.

Those gulls which set out for the North and North-West hit

the coast-line somewhere between Waxham and Cromer, and I

know of a regular line of flight which passes over the parish

of Paston to join the coast-line at Mundesley. Having reached
the coast-line, they follow it to the West as far as the stretch

of sands beyond Blakeney Point, which is their destination.

We will now follow the gulls which leave Horsey Mere in an
Easterly direction, and in order to observe their next movements
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it is best to take up a position on some high sand hill somewhere

between Horsey Gap and the flood gates. From this observa-

tion post at sunrise there will probably be. no resting gulls

anywhere to be seen, but during the next few hours the first

flocks begin to arrive from Horsey Mere and Hickling Broad.

These at once settle, either upon the beach, usually to the South

of Horsey Gap, or upon one of the grazing marshes between

Horsey and Winterton, and are joined by each successive party

of new arrivals, the flock thus rapidly growing in size. They
are also joined by birds which come in from the sea and do not

pass inland to Horsey Mere, by gulls coming up overland

from the South from Breydon, and from the South-West from

Martham Broad, and by a few which follow the coast-line from

Yarmouth.

Sometimes a flock of birds will settle down in a new situation,

thus forming the nucleus of a second, or even of a third flock,

and these being rapidly added to by fresh arrivals, there may
be, by the afternoon, two or three enormous flocks, each

containing several thousands of birds, sitting upon the shore

or upon the marshes.

From about mid-day onwards, parties of gulls begin to leave

these flocks for the North-west, and their usual method of de-

parture is a very interesting and peculiar one. Suddenly,

with a great clamour and babel of gull voices, the whole huge

flock will rise in the air, and parties of birds up to a hundred or

two will detach themselves and fly away N.W. up the coast-

line, splitting up into smaller detachments as they go, the

main flock, meanwhile, again settling down in its old position.

This curious procedure is repeated at intervals of from ten

minutes to a quarter-of-an-hour throughout the afternoon,

until usually by dark all the birds have in this manner dis-

appeared up the coast-line to the North-West. Sometimes,

however, a few large flocks will remain at Horsey for the

night, in which case they go to sea again very early in the

morning, usually about dawn. With a very rough sea, when

few gulls are on the fishing grounds, the numbers resting

during the day upon the beach and the marshes beteeen Horsey
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and Winterton are very large, and certainly exceed those of
Breydon. This is also the case during a Northerly gale of
sufficient force to prevent the gulls from continuing their
North-Westerly flight up the coast, and on such an occasion
I have seen enormous flocks held up on the marshes to the
South of Horsey, parties of varying sizes getting upon the
wmg at frequent intervals, and attempting to fly away N.W.,
but as constantly being forced to return to the main flock,
unable to make any headway in the teeth of the gale.

Between Horsey Gap and Blakeney Point no Great Black-
backed Gulls and Herring Gulls are to be seen either going out
to or coming in from the sea, but it is between these two points
that there takes place the well-known North-westerly flight
along the coast-line, which has been so well described by Mr.
Henry Stevenson and Mr. J. H. Gurney, and which has attracted
the attention of so many observers, it being, indeed, one of the
most striking ornithological features of this part of the coast
during the autumn months.

The gulls which take part in this movement we have already
met with starting upon their journey further down the coast.
They have come in from the sea during the morning at various
points between Yarmouth harbour mouth and Horsey. A few
have passed straight up the coast-line from Yarmouth. Some
have reached the coast-line direct from Breydon, and some
from Horsey Mere. But the vast majority are those gulls
which have rested during the early part of the day in huge
flocks upon the beach and marshes to the South of Horsey
Gap, these flocks being formed by gulls coming in from the
sea, from Breydon, from Horsey Mere, and from Hickling and
Martham Broads, and from which at intervals throughout the
afternoon parties of birds have departed to fly up the coast-
line to the N.W. in the manner which I have described.

Hus North-Westerly coasting movement, seen at any point
of the coast-line between Horsey Gap and Blakeney Point
sometimes begins quite early in the morning. Much more
usually, however, it commences in the afternoon, the flocks
passing with increasing frequency as the day draws to a close,
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and continuing to do so long after sunset, until, in fact, it is

too dark to distinguish them. The flocks vary in size from two

or three birds up to a hundred, or even more, but on most days

I should say that the majority pass by in parties of less than

twenty. These North-Westerly flying gulls are invariably

lined up in V formation, and are always flying steadily and

fast, as though on a set journey, with a definite goal before

them. With a head wind they fly low, either just above the

cliff line, or over the sea close to the water. With a tail wind,

on the other hand, they fly high, and usually pass by in larger

flocks, sometimes of 100 birds or more, and at longer intervals.

With a very strong wind from the East or South-East behind

them they usually employ a different method of flight altogether.

Soaring very high in the air, and usually in very large flocks,

they constantly turn into the teeth of the gale, and as constantly

veer away, allowing themselves to drift in a wide half-circle

to leeward, and thus, with hardly a wing flap, they go circling

and drifting up the coast before the wind, at little less than the

rate of their ordinary flight.

During October and November, when the herring fishing

is at its height, the number of gulls which pass this stretch of

coast-line to the N.W. every afternoon is very large. Mr. J. H.

Gurney writes :

—
“ Ten thousand have been seen to pass Cromer

in the day ” (Ornithological Report for Norfolk, 1905), and I

consider this to be a moderate estimate. I have myself spent

many hours counting the passing flocks, and trying to arrive

at a fair estimate of the numbers which go by in the course of

the day
;

and by counting the numbers passing per minute

for fairly long periods of time, thus obtaining an average per

hour, and then calculating the number of hours during which

the passage has lasted, I have frequently obtained totals of

over 10,000, and upon several occasions of between 15,000 and

20,000.

Besides the gulls which we have followed from the fishing

grounds, I think it highly probable that gulls arriving upon the

Norfolk coast for the first time from across the North Sea,

upon reaching the coast-line, also follow it round from East to
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West, and alight upon the sands to the West of Blakeney Point.
This line of flight around the coast of Norfolk is that adopted
by many passerine autumn migrants which have crossed the
North Sea in an East to West flight, and which, on reaching
the bend of the coast at Hunstanton, turn down the shore
of the Wash, and pass inland, probably along the course of the
river Nene.

How many, if any, of the gulls taking part in this North-
westerly coasting movement are fresh arrivals, is, I think, upon
ordinary days impossible to say

; but that the occasional
enormous passages of gulls in this direction to which I have
already referred, and which usually take place early in October,
are true immigrations to this coast, I have no doubt. One such
passage upon a gigantic scale was witnessed by Mr. A. F.
Sherlock and myself at Palling on October 13th, 1913, and coin-
cided, curiously enough, with the season’s record catches of
herring which were made by Yarmouth boats on that day and
the day before. .

This extraordinary flight began with daylight, and lasted
without intermission throughout the entire day, and probably
long after dark, as gulls were passing in undiminished numbers
up to the time when it was no longer possible to see them.
Eighty per cent, of these birds were adult Great Black-backed
Gulls, and in such enormous numbers were they passing all
following the coast-line to the N.W., that we found it practically
impossible to count them by the minute, the flocks being never
out of sight, and many of them containing over a hundred
birds.

W e came to the conclusion that they were passing at consider-
ably over the rate of 100 per minute, but calling it 100, and
reckoning the passage to have lasted 12 hours, which it certainly
did, one obtains the astounding total of 72,000 having passed
during the day. I am fully aware that this sounds incredible,
but none the less believe that it is by no means an over-
estimate of this very extraordinary immigration.

Besides this North-Westerly coasting flight, there also takes
place along this stretch of coast-line between Blakeney Point
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and Horsey, at the same season of the year, a daily movement
in the opposite direction to the S.E., which is, as a rule, confined

to the first two or three hours of daylight. That these birds

are on their way to the fishing grounds I have little doubt.

They appear to turn out to sea at various points along the

coast, many more passing Mundesley than reach Horsey, while

none, as I have already stated, appear to follow the coast-line

further South than Winterton. Moreover, during September,

when the drifters are fishing to the North, this movement is

almost neglible, but, as the herring shoals pass further and
further round the coast to the S.E., so this coasting flight to the

S.E. becomes more and more a feature of the early mornings.

None the less, even during November, when practically all the

herring fleet are fishing to the S.S.E. of Yarmouth, the gulls

which pass to the S.E. in the early mornings never, in my
experience, equal in numbers those which return in the opposite

direction later in the day.

These South-Easterly coasting gulls are never lined up in

V formation, nor do they appear to be flying in the steady and

purposeful manner of the North-Westerly moving birds.

Rather do they pass along the coast-line in a long, straggling

line, and with no formation. Sometimes a few Common
Gulls and Black-headed Gulls accompany them, and I believe

that there is always a larger number of immature gulls and

Herring Gulls amongst these flocks in proportion to adult Great

Black-backs than there is amongst those which pass to the

N.W.

The last and most Westerly of the three main bases or resting

places for gulls upon the coast is the stretch of sands which

lies between Blakeney Point and Wells. This is the destination

to which the countless flocks which we have seen passing along

the coast-line to the N.W. are hurrying, as it is the starting

point of those which journey in the opposite direction to the

S.E. To the West of Wells no gull movements take place, and

during the herring season very few Great Black-backed Gulls

and Herring Gulls are to be met with, though at other times

of the year a considerable number of the latter frequent the
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mussel beds of Hunstanton and the shore of the Wash. The
sands which lie between the two harbours of Blakenev and
Wells are some five miles in length, and are bounded on the
South by the marshes of Morston, Stiffkev, and Wells. With
an average tide at high water they are mostly covered, whilst
at low tide they are perhaps a mile and a half to two miles
in width, and they make an ideal resting place for gulls, as
they do a feeding ground for Waders.

Considerably more gulls are to be seen resting here than at
either Breydon or Horsey, and in fact during the height of the
herring season the numbers sometimes seem almost incredible.
I have watched them coming in from the East, both following
the coast-line along Cley beach and coming up Blakeney channel,
for six hours on end at an average rate, so far as I could estimate
it, of forty to the minute, which would give a total of some
14,000 Gulls. And when, from the vantage point of a high
sand-hill on Blakeney Point, and armed with a pair of strong
field-glasses, one looks across the sands to the West towards
Wells, it is truly a wonderful sight to see the great flocks
sitting mile after mile as far as the sight can reach, covering
the sands like a series of vast white sheets.

As at Breydon, these gulls never appear to be feeding, but
always to be resting, and they are there at all times of the day
and night, though I think that their numbers are usually
appreciably less in the morning than in the late afternoon and
evening.

The time of the daily arrival upon these sands from the
East coincides with that of the North-Westerly flight along the
coast-line. Sometimes they begin to come in quite early in
the morning, and continue to do so all day, but more usually
the movement begins in the afternoon, the largest numbers
arriving after sunset, between which and darkness there is

usually a very large influx. The arriving gulls come along
the coast-line from the East, flying over the sea, the sand-hills,
or Cley beach, a good many also coming up Blakeney channel.'
At low tide they settle on the sands joining the flocks already
there, mostly to the West of Blakeney harbour, though a few
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sometimes rest upon the Blakeney side. With the aid of

glasses most of the flocks can be seen to settle, though a certain

number pass out of sight to the West. When the sands are

covered, most of the arriving gulls turn to the South and

appear to go down upon the Stiffkey marshes, and at every

high tide, as the water flows, flocks can be seen leaving the sands

for these marshes. At the earliest streak of dawn flocks of

gulls are to be seen leaving the sands and flying away East

along the shore-line and down Blakeney channel, this move-

ment usually lasting for the first two or three hours of davlight,

and many more gulls taking part in it during the latter than

during the earlier part of the fishing season. These are the

gulls which we have already met with, following the coast-

line to the S.E. in the early hours of the morning, on their

way, I believe, to the fishing grounds.

We have now followed these gulls through all the various

stages of their journey from the fishing grounds to their

most Westerly resting-place upon the sands beyond Blakeney

Point. We have also seen that the return passage to the sea

takes place from Breydon, from Horsey, and to a certain

extent from Blakeney.

There remains, however, one stage in the daily circular jour-

ney, which, though I feel confident of its existence, I am unable,

so far as my own observations go, to describe, and which

remains a gap which I am so far unable to fill.

I have several times referred to the discrepancy in numbers

between those gulls which leave Blakeney sands for the S.E.

along the coast line in the early mornings, and those which, coast-

ing N.W., return to them from the same direction later in the

day. Up till, perhaps, the middle of October, the latter usually

exceed the former by many thousands, whilst even during the

last half of the herring season the South-Easterly coasting birds

seldom if ever equal in numbers those which pass to the N.W.

;

nor, in my experience, is there ever so large a proportion of adult

Great Black-backed Gulls amongst the former as the latter.

When, and by what route, then, do the rest of these gulls

reach the fishing grounds from the sands between Blakeney and
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Wells ? That they do reach them is, I think, certain, seeing
that they regularly return every afternoon and evening. I

think it is fairly obvious that, during the month of September,
when the herring shoals are off the Lincolnshire coast, the
gulls which rest between Blakeney and Wells would, in order
to reach the fishing grounds, fly straight out to sea, heading
due North, and this movement would there r

ore not come
under observation from the coast. The fact, which I have
already mentioned, that Capt. Hamond has observed gulls
arriving upon these sands from the sea during September,
tends to confirm this. The further South the herrings pass,
as the season advances, the further to the East and S.E. of
Blakeney sands do the fishing grounds lie, and thus the
further round the coast in this direction would these gulls
have to fly to reach them, until during the month of
November, when most of the fleet are fishing S.S.E. of
Yarmouth, the nearest route would be to follow the coast-line
the whole way, or at all events as far to the South as Winterton.

All this coincides with what one may actually observe, but the
fact remains that, even at this time, the number of gulls which
follow the coast-line to the S.E. in the early mornings is never
so large as those which return to the N.W. in the afternoon
and evenihg. Considering that the majority of gulls appear
upon the fishing grounds during the first few hours after dawn,
and that the drifter fleet, even by the time they reach Smith’s
Knoll (usually early in October), are more than fifty miles from
Blakeney Point, one would expect the gulls coming from
these sands to leave some hours before daylight, and that is

what I believe they do. I have, however, no proof of this to
offer, and it would be a very difficult movement to detect.

I have upon several occasions, some hours before dawn,
walked across the sands to the edge of the sea beside Blakeney
harbour mouth, and have heard a great clamour and “ talking

”

going on amongst the gulls upon the other side, as though
flocks might have been leaving, but could, of course, see nothing
until daylight, when the usual parties of birds were getting
up and flying away East. My belief, however, is that the
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Easterly flight during the first few hours of daylight is but the

tail end of a larger exodus which takes place during the

hours of darkness.

In conclusion, there is one point to which I might here call

attention, as it has, I think, a bearing upon the feeding habits

of the larger gulls.

It may have been noticed that, in dealing with Bre} Tdon and

with Rlakeney Sands, I laid stress upon the fact that in spite

of the regular comings and goings of large numbers of gulls,

there were, none the less, at all hours of the day and night,

many thousands always to be found at these two resting places.

Now, if every gull visited the fishing grounds every day, it

would naturally follow that both Breydon and Blakeney sands

would, each morning, be practically deserted. As a matter

of fact we know that the only passages to sea of any consider-

able number of gulls from Breydon take place at two very

regular times in the twenty-four hours, many more birds being-

left behind than depart. It may therefore, I think, be con-

cluded that the Great Black-backed Gull and the Herring Gull

only feed at intervals of several days—probably three or four.

Mr. Patterson (Nature in Eastern Norfolk, p. 254) records the

fact of a gull shot early one morning on Breydon as it arrived

from sea, having disgorged no less than eleven herrings
;
and if

this at all represents an average meal, one can easily imagine

that a period of several days is required for its digestion.
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I. INTRODUCTION
Though the Genus Utricularia is one of exceptional interest

among water plants, about which much has been written, there
is no comprehensive account of its biology or anatomy in English
literature. Quite recently an excellent summary of present
knowledge has been given by Mrs. Arber (1920), but the only
other English work dealing at length with the genus is Darwin’s
“ Insectivorous Plants.” Much of the extensive literature
of the subject in German periodicals has been inaccessible to
us, so that the following account of observations made is

offered, not as an original contribution to the knowledge of the
genus, since most if not all the facts ascertained with regard
to the structure and biology of the plants is probably already
known, but rather with the object of directing attention to
these plants, for the study of which Norfolk botanists are most
favourably situated.

* the authors of this paper are separately responsibl(TlG7theSectiorm
to which their initials are appended.
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Mr. Clarke’s account of the distribution and flowering of the

species is founded upon many years’ observations in all parts

of the county, but the notes upon the structure of the plants

are the outcome of work done at odd times during 1920 and 1921

,

the material for which has been mainly derived from one source—
East Ruston. Specimens for comparison have been seen

from Roydon, Hevingham, Flordon, and Upgate Common
(Swannington], but the abundance of the plants at East

Ruston and the accessibility of the place have made it the

main source for all species.

The Genus Utricularia comprises about 200 species

(Kamienski), distributed all over the world, and divided into

sections, the one including land forms with undivided leaves,

and the other submerged plants with leaves more or less

divided. The land forms are confined to the tropics, and the

genus as a whole may be said to be mainly tropical, the few

species which occur in Europe being either stragglers into a

temperate climate or more probably relics of a warmer

Pliocene or Pre-pliocene period.

In spite of the apparent diversity of form in this enormous

and wide-spread genus, there is a remarkably constant ground

plan. Many of the land species, as U. affinis, for instance,

have underground bladder-bearing shoots, which are directly

comparable to the leaf and bladder-bearing shoots of the

submerged species. It is generally maintained that the

submerged type has been derived from the land form, and there

can be little doubt that water-plants are as a rule the descen-

dants of terrestrial ancestors
; but the entire absence of

roots, even in the seedlings of Utricularia, seems to be a strong

argument in favour of an assumption that the Utricularias

are plants anciently adapted to aquatic life, some of which have

become modified for a terrestrial existence.

In Europe seven species, all of which are submerged water-

plants, are found, but one of them, U. exoleta, is an Asiatic

and Australian species which has only been found in Portugal.

Of the remaining six, five species occur in Britain. 1 These six

1 Bennett. Journ. Bot. Jan., 1904, p. 10.
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species are separable into three pairs, the two members of each
pair being with difficulty distinguished from each other,
but quite distinct from each of the other pairs. These pairs
are L . vulgaris and U. neglecta, U. intermedia and U . ochro-
leuca, and L . minor and U . Bremii. One member of each pair,

L . vulgaris, l . intermedia, and U . minor, occur commonly in
Norfolk, and U. ochroleuca and U. neglecta have also been
recorded from Foulden Common and from Martham Dyke and
Stow Bedon respectively, by Mr. Bennett 2

; but, having
regard to the extreme difficulty in separating these species
when not in flower, it seems to us that these records require
confirmation. It appears to be the general rule that the two
members of a pair are not found in association 3

,
and it seems

probable that their ecological requirements are entirely different,
and not unlikely that they may prove to be local forms of one
and the same species. U. neglecta, in fact, has been regarded
as only a variety of U. vulgaris by some botanists (Meister,
1900), and U. ochroleuca and U. Bremii have given rise to some
discussion.

If. DISTRIBUTION IN NORFOLK
Many authors endeavour to indicate different types of

habitat for the three commoner species of Utricularia, but
experience in Norfolk does not support this. A free-floating
species, like U. vulgaris, requires a sufficient depth of water, and
an open association, but is otherwise found indiscriminately
in ditches, fen dykes, turf-pits, broads, ponds, and swamps.
L 1

. minor is usually intertwined with subaqueous plants,
particular!}/ Chara (as on hlordon and Southrepps Commons),
Sphagnum (as on Holt Lowes and Roydon Common), and
Hypnum (as on Upgate Common, Swannington, and Great
Witchingham Common), while in the fen ditches and on
houlden Common it is often rooted in the mud. U . intermedia

2 Trans. N. & N. Nat. Soc., Vol. X., p. 485.
3 U. neglecta and U . vulgaris have been recorded (Linton 1S941 asoccurring in ditches in the same meadow at Wool in Dorset,’ but eventhere apparently not actually growing together.
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is anchored in the mud at the sides of pools or ditches, among
roots of Juncus, in Chara, Sphagnum, and Hypnum, so that

the presence of subaqueous vegetation is desirable, but not

absolutely necessary.

I have records of 79 Norfolk stations for bladderworts. In

these, the proportion of acid water, judged by the associated

flora, is 19 per cent. Such plants as Drosera rotundifolia,

D. longi/olia, Erica tetralix, Gentiana pneumonanthe
,
Juncus

squarrosus, Nardus stricta, Lycopodium inundatum, and Sphag-

num sp., when in close association with pools in which Utricu-

laria occurs, have been taken as proof of the acidity of the

water. The proportion of acid-water for 60 localities in

which U. vulgaris was present was 13 per cent.
;
for 46 localities

of U . minor, 26 per cent.
;
and for 16 localities of U. intermedia,

37 per cent. Tabulated, the figures are :

—

Localities U. vulgaris U. minor U. intermedia.

Acid Water ... 15 8 12 6
Non-acid Water ... 64 52 34 10

These figures seem to indicate that U. vulgaris has a slight

preference for non-acid (usually calcareous) water, and U. minor

a similar preference for acid, but that U. intermedia has a

decided preference for acid.

The Norfolk stations for Utricularia may be classified as

follows :

—

Vulgaris

only.

Minor

only.

Intermedia

only.

Vulgaris

and

Minor.

Vulgaris

and

Intermedia.

Minor

and

Intermedia.

Vulgaris

Minor and

Intermedia.

30 16 2 18 o 2 10

The two localities where U. intermedia only has been noted are

Leziate Fen and Dyball’s Common, East Ruston (not hitherto

recorded). The ten stations where the three species are found

growing in actual association are Roydon Common, Foulden

Common, Honing “ Slough,” East Ruston Common, Barton

Turf Fen, Derby Fen, Grimston, Du Beck, Thurne, Marham
Fen, Sutton Broad, and Titchwell salt-marshes. In only three

cases is the water acid, so that despite apparent specific
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preferences, there is nothing inimical to any of the species

either in calcareous or acid water. The same applies to water
with a certain amount of salinity, for although records near the
coast are not numerous, the presence of all three species in the
ditches of the Titchwell salt-marshes indicates that an occasional
influx of salt-water is endurable. L . vulgaris also grows freely

in Hickling Broad, where the salinity is sometimes as high as
46.20 grains of chlorine per gallon (Nat. Trans., Vol. IX., p.
250), but is there found on the bottom in about 4 feet of water,
and not floating.

The peculiar conditions following the flood of August, 1912,
caused a development of forma platyloba in U . minor, on Upgate
Common, Swannington. In July the growth of U. minor at this
station was quite normal, but the sudden influx of a considerable
quantity of water caused the plants to grow vertically and
develop broader leaves. This is contrary to Gluck’s experience,
for he considered that the form was only developed in shallow
water.

Utricularia ochroleuca has only once been recorded for
Norfolk, and this was from specimens gathered on Foulden
Common by Mr. C. W. F. Newton, in September, 1914. Mr.
Arthur Bennett compared these with specimens from Inverness
and the Black Forest, named by Dr. Gluck, and came to the
conclusion that they were U. ochroleuca, Hartm. (Nat. Trans.,
\ ol. X., p. 393). On October 19th, 1912, I gathered specimens
on Foulden Common which had so much superficial resemblance
to U . ochroleuca that they were submitted by Mr. W. H. Burrell,
F.L.S., to Dr. Gluck, who referred them to U. intermedia,
pointing out that on the Continent he had not found so great a
number of transitional leaves with acute and serrate lobes, and
emphasising the risk of confusing autumnal forms with U
ochroleuca. (Nat. Trans., Vol. IX., p. 625). When the pools
on Foulden Common yield only U. intermedia in the summer,
and what is apparently U. ochroleuca in the autumn, it is

difficult to believe that more than one species is represented
Apart from differences between corolla and spur, rarely

comparable in this country, as the flowering of either U
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intermedia or U.ochroleuca is of such extremely rare occurrence,

the chief distinctions between the two species are (according

to Dr. Gluck) :

—

U. intermedia :—Green assimilating leaves, quite without

bladders
;

leaf-tip obtuse, with prickle set on apical margin.

U. ochroleuca .—Always bearing sporadic bladders
;

leaf-tip

gradually attenuated into long point, which ends with fine

bristle.

It is, however, easy to prove that these specific differences

are not constant. Through the kindness of Mr. Bennett I have

seen specimens of U. ochroleuca in his herbarium. One from the

Konigsveen, near Nymwegen, has no sporadic bladders
; one

from Sweden has eight, and another from the same country

less, and a deep-water form from Coniston Lake has three.

Mr. Newton’s Foulden Common specimen in Mr. Bennett’s

collection had two sporadic bladders, and mine (referred by
Dr. Gluck to U . intermedia

)

had from two to as many as four.

But sporadic bladders are not infrequent on undoubted

intermedia. They occurred in gatherings made by Mr. Gurney

and myself on East Ruston Common on April 10th, 1921, and

of 37 specimens from I to 2 ins. in length gathered by me on

Upgate Common, Swannington, on April 16th, two had two

sporadic bladders, and six had one, so that the percentage was

therefore 16. Examination of a small handful of bladderworts

from the same common on May 14th, 1921, showed that it

contained 135 specimens of U. minor and 36 of U. intermedia.

Five of the latter each had one sporadic bladder.

On June 8tli, 1913, an examination of some hundreds of

specimens on Upgate Common revealed the fact that about

5 per cent, had sporadic bladders. As U. ochroleuca may possess

no sporadic bladders, and U. intermedia may have two or

three, this specific distinction is obviously not to be relied

upon.

A much more reliable specific characteristic is furnished by

the attenuated leaf-tip of U. ochroleuca ending in a fine spine.

Yet abnormal specimens of U. ochroleuca differ but little from

abnormal specimens of U. intermedia in this respect. Specimens
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gathered by Mr. Burrell and me on Barton Turf Fen (Plate

V., Fig 9), September 25th, 1912 (one is figured by Dr. Gluck,

1913), closely approach U. ochroleuca in the attenuated leaf-

segments and the number of lateral bundles of hairs seated on
finger-like projections, while my Foulden Common specimens

(with obtuse leaf-segments) approach U. ochroleuca in having
spines rather than bristles. With (as Dr. Gluck points out) stem,
leaf, bladder (this is doubtful) and floral axis morphologically

equivalent, and subject to metamorphoses under special

conditions, specific distinctions cannot be constant, and forms
on the border-line between U . intermedia and U. ochroleuca

must inevitably occur.

TIL OBSERVATIONS ON FLOWERING

The scapes of U. vulgaris are round, erect, and bear from 2 to

8 bright yellow flowers. Both scapes and calyx are purplish.

Normally the scapes are from 4 to 8 inches in length, but plants
in deep pools on Foulden Common in 1910 had scapes 134 in.

and 8 in. (on one plant), 12 in., 13 in., and 15 in., and in the
same year on East Ruston Common some of the scapes were
10 ms. in length. The palate of the corolla is marked with a
few separate orange lines, and the conical spur, rounded,
deflexed at the tip, and adpressed to the under lip, has three
vertical orange stripes and a curved orange line on each side at
the base. There are purple veins at the base of the upper lip

and palate.

In U. minor the scapes are from two to six inches in height,

two to six flowered, the corolla being very pale yellow, with
transparent veins. The short, obtuse, keeled, deflexed spur
has no markings.

4 lie only known British specimen of the flowrer of U . intermedia
was found by me on Roydon Common on July 18th, 1910. The
slender scape is 3| ins. in length, the palate \ in. in length,
broad and prominent, the flat upper lip J- in. in length. The
corolla is pale yellow, though not so pale as U. minor

;
the lip

is boldly striped with deep orange, and the palate slightly
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striped. The conical spur is f in. in length, adpressed to the

palate, and bordering it is a purple V-shaped mark. The

flower-scape rises from the junction of the water-shoot and

the earth-shoot. A flower found on East Ruston Common
in July, 1911, by Mr. H. J. Thouless (in company with Mr.

W. H. Burrell and myself) was considered by Mr. Burrell to

belong to U. ochroleuca, but the specimen was unfortunately

lost.

Some years seem much more favourable than others to the

growth and flowering of the bladderworts. All the necessary

conditions seem to have been present in 1910. U. vulgaris is

normally from 6 to 18 inches in length, but that year on Calde-

cote Fen one specimen was 2\ ft. in length, with one strand

branching from the middle, while on East Ruston Common
one plant, excluding a branch, was 6 ft. in length. Blossoms of

U. vulgaris and U. minor were also abundant all over the county.

The following year was also favourable, and at Horning and

Woodbastwick on June 17th a number of plants of U. vulgaris

were 4 ft. in length. Both 1912 and 1913 were extremely good

years for plants and flowers, but 1914 was the beginning of

a series of unfavourable years. On May 31st, 1914, there was

no U .intermedia discoverable on Barton Fen
;
on June 14th there

was very little at East Ruston
;

on July 4th none was to be

found at Swannington, the swamp being almost dry ;
and on

July 11th U. intermedia could only be discovered with the

utmost difficulty at Foulden, the drought having had an adverse

effect. 1915 was a slightly better year, but 1916 was unfavour-

able. For 1917 and 1918 I have no data, but both in 1919 and

1920 there was very little flowering, and plants were scarce in

localities which from 1910 to 1913 inclusive had yielded them

in abundance.

The periodicity of the bladderworts may be due to a variety

of causes, favourable ones being low temperatures which retard

the development of the winter-buds, a sufficiency of water to

provide food and to allow full maturity to be attained, and a

sufficiently high mean temperature to induce flowering. Yet

efforts to discriminate between favourable and unfavourable
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years regarding rainfall and temperature (either annual or

seasonal) have yielded little result. A comparison between the

mean daily temperature of the earth at 1 ft. in the East of

England and the mean temperature at surface of the water
on the Greifensee (Switzerland, see Guyer, 1911, p. 261) shows
an excess of temperature for the East of England of 18.9 degrees
for the months of January—April inclusive, and a total deficit

of 39 degrees for the months May—December inclusive. Cold
winters and hot summers are therefore favourable to the
flowering of U. intermedia, since it appears to flower freely in

Switzerland. In Norfolk the mean temperature was 0.4° above
the average in 1910, 1.8° in 1911, 0.9°in 1912, and 1.0°in 1913,
all favourable years for Utricularia

;
in 1914 it was 1.7°, in 1915

it was 0.0
,
in 1916 it was 0,o°, and in 1919, 1 .2°,' all unfavourable

years. On the average this gives an excess of 0.75 degree mean
temperature in the favourable years. Whether this is sufficient

to account for the periodicity of the bladderworts must be
considered unproven. It is possible that the deciding factors
are the availability of mineral salts, or the presence of suitable
food for entrapping in the bladders.

fV. TURIOS OR WINTER BUDS

Utricularia Minor

The winter buds are formed at the ends of the water-shoots,
or rarely of the earth-shoots, from the end of August onwards.
The leaves at the apex of the shoot are closelv packed into a
tiny green ball, which finally breaks loose from the decaying
parent plant, and floats on the surface of the water throughout
the winter. The leaves of which the turio is composed are
rather thick and stiff, and consist of three broad segments
which themselves are deeply divided at their ends (Plate IV.,

Fig. 10). These three lobes represent the two primary branches
and the accessory branch of the normal leaf. (See below
p. 141).

Germination of the bud takes place about the beginning of
April, but may easily be induced earlier by exposure to the
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warmth of an ordinary room. Turios kept in an unheated
laboratory were found to germinate in January.

In germination the axis of the turio elongates, and the leaves

themselves increase somewhat in size and become separated,

while new leaves are formed at the apex which have much the

same iorm as that of the turio leaves. In specimens from
East Ruston examined in xApril a distinction was generally

traceable between the first ten leaves, which were turio leaves,

and the eleventh or first new leaf (Plate III., Fig. 6). The new
leaves were intermediate in form, and the slender, mature form
of leaf was not attained till about the tenth new leaf. The
distinction is not always very clear, since the turio leaves may
have a single rudimentary bladder, but commonly the turio

leaves may be distinguished by absence of bladders. Shoots
may develop from the axils of turio leaves, and the first leaves

of such shoots are of intermediate form
; but generally shoots

arise from the new stem. The turio often does not separate

from the old stem, part of which, in a decayed condition, may be

found attached to the base of the young plant in the spring.

The young plant generally grows with great vigour at first,

and develops leaves of great complexity and with more
numerous bladders than is usual later in the year.

Utricularia Intermedia

The turios are formed about the end of August at the ends

of both the water and earth-shoots. They are oval in shape,

and consist of numerous closely-packed leaves, the marginal

hairs of which form a hairy felt over the surface of the bud.

The leaves themselves differ from normal leaves in having a

number of lateral bundles of long hairs seated on finger-like

projections, and the first leaves produced in the spring resemble

the turio leaves in this respect. The same is the case with the

apical leaves in the autumn, which immediately precede the

turio, and plants are occasionally found in which a large number
of these modified leaves are produced. Such plants are not

easy to distinguish from U. ochroleuca, which is characterised

by the retention of these finger-like processes at all seasons.
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The turios break loose from the parent plant when the latter

begins to decay, and float on the surface of the water during
winter, starting into growth about the end of April. They
respond to heat even more readily than those of U. minor, and
a number of buds kept in an aquarium were found in full growth
in December . When exposed, in an incubator, to a temperature
of between 70° and 80° F„ turios brought from East Ruston
germinated in about 24 hours, and growth was extraordinarily
rapid, as the following table shows. The plants produced were
normal, with the exception that the internodes were very long,
and earth-shoots were produced also.

Table I.

U. intermedia. Measurements (in inches) of young plant
grown in incubator at temperature of 70°—85° F.

Length.

Date. Time. Lateral
Branch.

Main
Stem.

Feb. 14, 1921 10 a.m. 1.44

— .1

3.5

„ 15
5.30 p.m. 1.56 3.94
9.30 a.m. 1.94 4.7

„ 16
5.45 p.m. 2 5.3
10 a.m. 2.44 6.0

„ 17
7.45 p.m. 2.56 6.37
9.30 a.m. 2.87 6.75

„ 18
5.30 p.m,. 3.12 7.0
9. 10 a.m. 3.5 7.37

,, 19 7 p.m. 3.87 8
20 8.30 a.m. 4.25 8.25

growing
point

„ 21 9.30 a.m. 4.25
damaged.

„ 22 10 a.m. 5.37
,, 23 10 a.m. 5.75

Actual Growth.

Lateral
Branch

.12

.38

.06

.44

.12

.31

.25

.38

.37

.38

1.12

.38

Main
Stem.

.44

.76

.6

.7

.37

.38

.25

.37

.63

.25

On the whole, growth was more rapid at night than during
the day, though the plants were only exposed to a rather dim
light at any time. The sudden growth of the side branch in
the specimen measured on February 22nd, after the main
growing point had been damaged, is rather remarkable, and
I am inclined to suspect an error in measurement on February
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21st. Measurements were made by stretching the plant as

straight as possible upon a rule, and absolute accuracy was not

altogether easy to ensure.

1 he germinating turio of U . intermedia

,

unlike that of U. minor

and U. vulgaris, remains practically unchanged in form, and

only elongates sufficiently for the first few leaves to become
separated. The new stem springs from its apex, and earth-

shoots are produced almost immediately from the stem close

to the turio, or even from within the turio itself. The un-

expanded turio may be found still attached to the base of the

plant well on into the summer. The turio of U. ochroleitca is

said to differ from that of U. intermedia in shape and also in that

its axis elongates in germination (Gluck, 1906, Taf. V., Fig. 59).

Utricularia Vulgaris

Winter buds were not found in this species in 1920 till about

the end of September. They are rather large, dark green

balls at the ends of the branches, enclosed within a terminal

whorl of leaves. These balls are sometimes irregular in shape,

owing to a division of the axis, and are somewhat slimy on the

surface, ft is not easy to ascertain the number of leaves in the

bud, but there appear to be normally about 15, and these leaves,

when expanding in the spring, are found to differ very little

from the normal form. Usually they do not produce bladders,

but rudimentary bladders may sometimes be found upon them.

As a rule the turio sinks to the bottom attached to the

decaying parent plant, but this is by no means always the case,

for turios formed by plants kept in aquaria were, in December,

partly floating and partly resting on the bottom. Those that

rested on the bottom did not do so solely by reason of being

attached to the thread-like remains of the old plant, for the

floating turios were attached in the same way. Prof. Gluck’s

experiments have shown (Gliick, 1906, p. 175) that turios of

U. vulgaris can retain their vitality even after being enclosed

in ice for 10 days or more, and no doubt the other species must

have great powers of resistance, since their floating turios are

fully exposed to frost.
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Germination takes place in U. vulgaris very early, and plants
several inches long may be found at East Ruston in the first

week of April. Turios placed in a slightly heated greenhouse
at the end of December started at once into growth, and others
kept in an incubator together with U. intermedia (see above)
grew with remarkable rapidity, as shown in accompanying table.

Table II.

U. vulgaris. Growth of young plant in Incubator.

Date. Time. Length. Amount of Growth

Feb. 16 7.45 p.m. 1.12 in.
,, 17 9.30 a.m.

5.30 p.m.
1.56 „
1.87

,

.44

31
18 9.10 a.m. 2.37 ,, 5
19 7.0 p.m. 3.37 ,, 1 0

„ 20 8 30 a.m. 3.62 ,, 25
21 9.30 a.m. 4.25 ,, 63

„ 22 10 a.m. 4.62 37
„ 23 10 a.m. 4.87 „ .25

In germination the axis of the turio elongates rapidly, the
leaves become widely separated and increase in size, while new
leaves are produced approaching the adult form. There is
no obvious contrast between the turio leaves and the new leaves,
as there is in U. minor, and the basal leaves turn backwards so
that both ends of the young plant are rounded and all distinc-
tion between turio and new growth is lost. I have seen speci-
mens in which a new shoot has been produced at the base of the
turio in such a way that the young plant was making growth
at both ends of an apparently single stem.
The turios vary greatly in size. At East Ruston there seems

to be a dwarf race of U . vulgaris, the mature plants of which
do not commonly exceed about 8 inches in length, and these
plants produce turios some of which may be no more than 1 mm.
in diameter. From these minute buds tiny plants arise with
reduced leaves of a very simple type. Whether these dwarf
plants really constitute a fixed race, or are merelv derived from
exceptionally small turios of normal large plants, is a question
which seems to be worth further investigation and some
experiment.
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V. STRUCTURE

(1) Leaf Form

Utricularia Minor

The shape and mode of branching of the leaf differs greatly,

not only in plants from different situations, but also at different

seasons, and in different plants growing under apparently similar

conditions in the same place, and even in different parts of the

same plant
;
but I believe that all modifications are reducible

to a simple plan which is retained and traceable in all cases.

All types of leaf are derivable from a simple two-branched

type (Plate IV., Fig. 4), but the leaf usually consists of two main

branches (Plate IV., Fig 1, A. and B.), and an accessory branch

C., which springs from the base of branch B., so that the whole

leaf appears to be three-branched. The leaves are alternately

right- and left-handed, so that the accessory branches of

successive leaves are always on the same side of the main stem

(Text-Fig. 1). The main branches divide into secondary

Text Figure No. 1.

Diagram of four successive leaves of U. minor from Fast Ruston,

10.4.21, showing arrangement of bladders and position of accessory

branch alternately on right and left side.
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branches or segments, and these segments are entirely without
lateral hairs, differing in this respect from both U. vulgaris

and U. intermedia. The segments are normally very narrow
and pointed, but specimens are not infrequently found in which
they are comparatively short and broad (“ platyloba

”
form),

and in these cases the bladders are usually few or absent. The
production of the broad-lobed form of leaf is perhaps caused by
a fall of water and approach of the plant to the surface,
but this is by no means certain, since I have found this type
growing at hlordon in apparently exactly similar conditions
as normal plants with thread-like leaves, and Mr. Clarke has
found it, after the flood of August, 1912, in water of exceptional
depth. On the other hand I have kept plants of U. minor

,

developed from resting buds in the spring, throughout the sum-
mer in a glass jar exposed to light from all directions, and
found that, whereas the plants started vigorously with normal,
bladder-bearing leaves, the leaves became almost entirely
devoid of bladders as time went on 1

, and those developed at
the surface of the water were of the typical " platyloba

”
form.

In fact, as the water evaporated, the growing apex of the
plants adhered to the sides of the jar and took on the form
described by Prof. Gluck as the " land form,” while the sub-
merged part remained with thread-like leaves.

The bladders vary in number from one to seven, but rarely
exceed five. In spring the young plants grow with great vigour
and at this time bladders are numerous and may reach seven on
a leaf, but in older plants the number diminishes and usually
does not exceed two or three. The position of these bladders
is remarkably constant, if not invariable. In the accompanying
Plate 1 have given drawings of leaves bearing from one to
seven bladders, and have numbered the bladders according to
the order in which they are added. When only one is present
it is always found in position 1 ; when there are twx> the second
occupies position 2, and so on. The position of the first three

1 Goebel, 1891, suggests that light exercises an inhibitory
duction of bladders. Luetzelburg explains experimental
bladders as due to starvation.

effect on pro-
reduction of
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bladders is, I believe, almost invariable, but it is less easy to

be positive in the case of larger numbers, owing to the smaller

amount of material available for comparison. Nevertheless,
I believe the positions assigned to be correct, at least in the
majority of cases. In no case have I seen a bladder borne by the

accessory branch. It is generally considered (see Goppert,
1847) that the bladders are modified leaves or parts of leaves,

but this view does not appear to be supported by a study of our
Norfolk Utricularias. If it were so each bladder should
occupy the place of a branch or of a leaf segment, but com-
parison of the figures here given shows that this is not the
case, the bladders rather springing from definite positions on
the segments themselves. For instance, in Plate IV., Fig. 2,

the bladder is obviously an additional member, and does not.

arise by suppression or transformation of an}’ part of the leaf.

Leaves Nos. 7 and 8, although possessing an unusual number
of bladders, show no corresponding suppression of segments.
These two leaves show to what great complexity some spring

plants may attain, and a tendency to resemble U. vulgaris, but
the bladders themselves afford a minor distinction, since those of

U . vulgaris are primarily axial in position, whereas in TJ . minor
they are seated rather upon the leaf segments than at their

junction with the main axis.

Earth-shoots, similar to those of U. intermedia, are always
present in normal plants, these shoots bearing etiolated leaves

of a reduced and altered type (Plate IV., Fig. 11). The reduced
leaf is, however, of the same form as the normal leaf, in that it

consists of two main branches and an accessory branch. The
branch A is produced into a long stalk bearing one branch and
a large bladder, while the other branches are reduced to small

flattened forked lobes.

The leaves of the earth-shoot may bear two bladders, but they

are both borne on branch A, while branches B. and C. may be

so much reduced as to be scarcely visible. In such cases all

likeness to the normal type of leaf is lost, but the derivation

of this modified form can be traced in all its stages in inter-

mediate leaves which may be found on earth-shoots which are
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not completely buried in moss or mud. It is not unusual to
find earth shoots which have grown out into the light and become
transformed into normal water shoots with normal green leaves.
Plants grown in aquaria exposed to light do not, in my
experience, produce earth shoots, and may even be without
bladders.

Ihe bladders of the earth shoots are very efficient anchoring
organs. If a number of plants are spread out in a pan it is
extraordinarily difficult to separate them without breaking the
shoots, since the bladders lock them together most provokingly.

Utricularia Vulgaris

1 ‘ vulSans is extraordinarily variable in size and form of
leaf

; so much so that it is not always easy to distinguish small
p ants from those of U. minor In large, luxuriant specimens
the leaf consists of four main branches, two outwardly directed,
and two smaller ones pointing towards the stem, and these*
send off alternate branches which again divide, producing in
this way a great number of hne terminal branchlets or segments
which are densely crowded together. The terminal segments,
umike those of U. minor, have hairs along their margins.
The number of bladders is very variable, but in such large

leaves there is generally a row of large bladders springing, close
to the mam axis, from the base of each secondary branch
and also a number of smaller bladders arranged upon the
secondary branches near their apices. The bladders develop

the base of the leaf outwards, and the peripheral bladders
are never found unless the full complement of axial bladders
is already present. There is, in my experience, always one
arge bladder at the base of the leaf between the two main
branches, and often a small rudimentary bladder in addition
Prof. Gluck states that this basal bladder is always present in
l . neglecta, and rarely so in U. vulgaris, so that it may be
regarded as a minor diagnostic character

; but it is so commonly
present in Norfolk specimens of U. vulgaris that it cannot be
regarded as of any specific importance.



NOTES ON THE GENUS UTRICULARIA 145

Every stage in the reduction of the normal complex leaf to

the simple two-branched form may be met with, and some

examples are shown in Plate VI., Figs. 1—7. In Fig. 7 the leaf

approaches, but does not attain, full complexity, and axial

bladders are present at the origin of each secondary branch,

but no peripheral bladders are developed. This figure shows

that the basal lateral branch which, in fully developed

leaves, projects backwards and gives a quadriradiate form

to the leaf, is really only a secondary branch of the main
axis, and that the leaf is, as in U. minor, primarily two-branched.

1 he remaining figures show further stages in reduction to the

simplest possible form in Figs. 2 and 3. The resemblance of

some of these leaves to those of U. minor is very striking. These

leaves of reduced type have all been taken from plants found

at East Ruston, where a dwarf race occurs (see p. 140).

/
Utricui.aria Intermedia

The leaf of U. intermedia is simpler and less variable than

that of the preceding species, but the general appearance of the

plant varies greatly according to whether the internodes are

long or short. There seem to be three possible conditions,

all of which are commonly met with. These are :

—

(1) All the internodes long, so that the leaves are all

widely spaced (Plate III., Fig. 5). (2) Each pair of leaves spring

ing close together and separated by a long internode from the

next pair (Plate III., Fig. 3). In the plant shown the first pair

of leaves following the turio are widely separated, while the

remainder are almost opposite. (3) All internodes short,

with the result that the leaves all overlap, lying horizontallv.

This is the condition in which all plants were found at Rovdon

in August, 1920
;

but the same plants kept in a pan exposed

to a south light in a few days lengthened their internodes and

became entirely different in appearance, while the leaves

themselves increased in size. Plants of this type resemble the

“ land form ” of Prof. Gluck, but were found at Roydon beneath

3 or 4 inches of water.
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Generally the plant grows amongst moss, with the leaves

spread out horizontally, but when grown in aquaria with diffused

light the horizontal form is not assumed, and the leaves are

more thread-like.

The normal leaf of U. intermedia consists of three branches

which themselves divide into secondary branches (Plate V., Fig.

1). These secondary branches are not numerous, but are

variable in number, though following a fairly uniform plan of

arrangement. Each secondary branch may again divide or

may remain simple, and the terminal segments are flattened

and provided with sparse hairs along their margins. The

tips of the segments are narrow and tapering in spring, but be-

come blunter and even rounded later in the season. In

U. ochrolevca they are said to be tapering at all seasons. In

the leaves of the turio, and in leaves first formed in spring or

immediately preceding the turio in autumn, the edge of the

leaf is produced into a number of slender, finger-like processes

bearing bundles of 3-6 hairs. Such leaves bear a strong

resemblance to those of U. ochroleuca, and when, as is sometimes

the case in autumn (see p. 134), the whole of the leaves of the

plant assume this form, the resemblance is so great that

confusion of the species is likely? to occur.

Although such transitional leaves in the distal part of the

leaf shoot have only been met with in autumn, the following

observations show that they may also be produced at other

seasons. Of seven plants grown in aquaria since February,

1921, from turios taken at East Ruston, which were examined

on May 22nd, three showed transitional leaves.

(1) This plant had been grown in a vertical glass tube with

the leaf-shoot pointing downwards and the earth-shoot

upwards. The latter became transformed into a leaf shoot,

while the leaf-shoot itself grew little, but produced an earth-

shoot which, on emergence from the tube, developed assimilating

leaves. The old leaf-shoot had normal, blunt-ended leaves,

but the lower transformed earth shoot, about 3 ins. long, bore

a number of simple bipartite leaves, the segments of which were

tapered at the ends and bore finger-like lateral processes,
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1. Leaf of dwarf form, East Ruston. 5/9/20.

2. Fifth leaf of plant about 1 inch long grown in incubator from a turio measuring

1 mm. x L5 mm. The plant bore I 1 leaves in all. (Lateral hairs omitted I.

3. Leaf from a similar plant li inches long.

4. Young leaf from near apex of plant from East Ruston, 24/7 / 20, showing bladders

developing on secondary branches.

5. Leaf of small plant about 4i inches long. E. Ruston. I I 8 20.

6. Leaf of plant about 8 inches long. E. Ruston. 1 1/8 20.

7. Portion of leaf of larger plant. E. Ruston. July, 1920.
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with from one to four spines, exactly as in U. ochroleuca.

One leaf bore a single bladder. (Plate V., Fig. 8.)

The leaves of the upward-growing shoot had none of these

lateral processes, but, while the proximal leaves were blunt-

ended, the distal leaves were narrow and tapered, except quite

at the apex, where abnormal, broad-lobed leaves were pro-

duced, owing to emergence of the shoot into the air.

(2) Another plant, grown in a nutrient solution, and very

vigorous, had the distal leaves with lateral processes and
tapered ends, while the proximal leaves were normal in all

respects.

(3) A third plant, grown in ordinary water, had all leaves

normal except those which had developed at the end of an earth-

shoot. Ihese had lateral, spine-bearing processes, even more
conspicuous than in U. ochroleuca.

The remaining four plants, all of which were in an unhealthy

condition, showed no sign of lateral processes, though the

leaves were tapered in some cases.

It is impossible to suggest any cause for the peculiarities of

the three plants described, but it is clear that it cannot be

unfavourable conditions.

A comparison of large numbers of leaves leads to the conclu-

sion that the leaf is, as in U . minor and U. vulgar is. primarily two-

branched, and that from the two-branched type both the normal

water-leaf and the modified earth-shoot leaf are developed.

In Plate V, Fig. 5, is shown a leaf intermediate between earth-

and water-leaves, and in this case the biramous form is clear.

In figs. 1-5, Plate V., the parts which I consider homologous

are marked A. and B., and it will be seen that, in the earth-

shoot, the branch B. becomes enormously elongated, and bears

either one or two bladders. The arrangement shown in these

figures is, I believe, invariable
;
that is to say, bladders, when

present either on water- or earth-shoots, are always borne on

branch B. before bifurcation. The second bladder, when

present on earth-leaves, replaces one of the terminal segments

of the leaf marked C. in fig. 4.
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It is not at all unusual, at all times of the year, to find bladders

on the normal water-leaves. There is never more than one

bladder on a leaf, and its position is always that shown in Fig 2.

As a rule there is not more than one bladder- bearing leaf on a

plant, but I have seen as many as three on a plant from East

Ruston. As showing the frequency with which these bladders

occur in Norfolk specimens of U . intermedia
,

I may mention

that, out of 17 small plants collected at Upgate Common in

April by Mr. W. G. Clarke, eight bore bladders. It is obvious

that the presence or absence of bladders on the water-leaves

cannot, in Norfolk, be regarded as a character of the smallest

value in discriminating between U . intermedia and U . ochro-

leuca.

The only characters which remain for discriminating between

flowerless plants of U. ochrolenca and U. intermedia are

—

(a) Leaf tips tapering ... U. ochroleuca.

,, ,, blunt ... U . intermedia.

(b) Spines borne on lateral processes ...U. ochroleuca.

,,
sessile or nearly so ...U. intermedia.

But neither of these characters can, as shown above, be relied

upon, and it appears that, if the species can be separated at

all in Norfolk (which is doubtful), the only practicable distinc-

tion is that in U . intermedia some leaves are blunt at the ends,

and lateral processes are usually absent, whereas in U . ochro-

leuca the leaves are all pointed and with lateral processes.

Whereas in U. minor the production of modified earth-shoots

is readily suppressed by growth in abnormal conditions of

lighting, the tendency to their formation is so strong in U. inter-

media that it is, in my experience, unusual for a plant developing

from the turio to fail to send out these shoots. Such shoots,

in spite of exposure to light and absence of mud or moss to grow

into, may, and commonly do, grow to a considerable length,

while retaining the usual earth -shoot form. But the tendency

to produce reduced, bladder-bearing leaves may be overcome

by forcing the shoot to grow vertically upwards. Such shoots

grown in glass tubes sometimes attempt at first to reverse their



NOTES ON THE GENUS UTRICULARIA 149

direction, and to resume downward growth, but the reversal is

not persisted in, and the shoot then changes into a normal leaf-

shoot growing upwards. Although it is quite common to

find single bladders on normal water-leaves, I have not seen

either in laboratory specimens or in nature a bladder-bearing

leaf on a leaf-shoot derived by transformation of an earth-

shoot. Leaves of intermediate form often arise at the ends of

earth-shoots, but as soon as the leaf-shoot form is assumed, the

tendency to produce bladders seems to be definitely lost until,

as is sometimes the case, the shoot again adopts the form of an
earth-shoot. It is not unusual to find in nature shoots which
are alternately leaf-and bladder-bearing (Plate III., Fig. 1), but

I have not succeeded experimentally in inducing a leaf-shoot

to produce bladders. Leaf-shoots grown in glass tubes directed

downwards either reverse direction or continue to grow down-
wards till they emerge from the tube, retaining their normal

leaves. In one case a turio was grown in a U-tube in such a

way that the leaf shoot grew in the first instance normally

upwards. On arrival at the bend of the tube the shoot grew

round the bend and about 3 inches downwards, but then reversed

its direction and grew back up the tube. This reversal was
not persisted in, and, after changing direction repeatedly and

causing a tangled growth in the tube, the shoot has now
definitely adopted downward growth without change of form.

One may conclude that U. intermedia is a far more specialised

plant than the other two species, in which the tendency to

produce earth-shoots is deeply rooted and not simply a response

to environment, as it appears to be in U. minor.

(2) Stomata

The presence of stomata in submerged leaves has been

recorded for a number of aquatic plants (see Arber, 1920, p.

166), but they must be regarded as exceptional, and in many
cases functionless organs, in water plants. Luitzelburg (1910)

has found stomata to be present in the leaves of the " land

forms ” of Utricularia, and they occur also on the so-called

" air-shoots ” of U. vulgaris, and U. neglecta, (Gluck, 1906,
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p. 79) ;
but, so far as I am aware, they have not been seen on

the submerged leaves of any species.

I have examined a number of specimens of U . vulgaris, U.

intermedia, and U. minor, and find that, whereas they are

apparently absent from U. vulgaris, they may readily be found

in U . minor and U . intermedia. In fact, every leaf of

U. intermedia examined, whether of plants grown under natural

or artificial conditions, proved to be provided with numerous

stomata.

I have even found stomata on the basal segments of earth-

shoot leaves in U. intermedia.

These stomata (see Plate V., Fig. 6) are placed near the edge

of the leaf segments, and communicate with the air-filled

intercellular spaces of the latter. Their presence is readily

ascertained by focussing the edge of the leaf with a fairly high-

power of the microscope, when the minute bubbles of air which

fill the aperture between the guard cells appear as black spots

along the leaf. Their structure is best seen in leaves kept for

a time in spirit to dissolve out the chlorophyll and allow the

air to escape from the tissues.

Stomata may also be found, but less frequently, in U. minor,

but then only in leaves which approach the platyloba form.

Plate IV., fig. 9 shows these stomata in a leaf of a young plant

of U. minor taken at Upgate Common in April, 1921, by

Mr. W. G. Clarke.

(3) The Bladders

The structure of the bladders is practically identical in all

the British species, and is remarkably uniform throughout

the genus. A very good account of the structure of the bladder

of U. neglecta has been given by Darwin in his “ Insectivorous

Plants," and the main features are described in most botanical

text-books, but some of the histological details are less well

known.

The accompanying figure (Plate VII.) of the bladder of

U. intermedia gives in semi-diagrammatic form the arrange-

ment of the several parts. The two large " antenme," with
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Longitudinal section of the bladder:

1. Gland cell in outer dorsal wall. Similar gland cells are shown scattered throughout

cuter wall, but more numerous ventrally.

2. Air-filled intercellular space containing also— in the dorsal and ventral middle line

—

a strand of vascular tissue.

3. Qcadrifid absorptive cell embedded in inner wall. Side view.

4. Vatve.

5. Free edge of valve.

6. Bifid absorptive organs of the "cushion.

7 "Cushion" or thickened posterior rim of mouth against which the free edge of the

valve rests.

8. Club cells on outer surface of "cushion.

9. Club cells of the valve.
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their forwardly directed hairs, and the group of lateral hairs

projecting backwards, enclose a cone-shaped space leading

towards the mouth of the bladder, which is closed by a thin

fold or valve. The valve is attached to the bladder wall,

except along its ventral edge, where it rests against the innei

surface of a thickened ridge which may be called the cushion

of the valve. Near the posterior edge of the valve are four

forwardly directed hairs, the function of which is obscure, but

which may be tactile and may be designated as the trigger

hairs.” On the dorsal part of the valve and round the lip of

the bladder mouth there are large numbers of hairs terminat-

ing in club-shaped cells, which form an almost complete ring

round the mouth. These club-hairs (Plate VIII., Plate \ II.,

Fig. 8) consist of a long, slender stalk, a short, thick-walled

collar cell, and one, or sometimes two, elongated terminal cells.

The latter are evidently gland cells secreting mucus, and the

secretion can often be seen surrounding the cell and gi\ ing it

a delicately hairy appearance. The form of the club-cells and

length of stalk is variable, and it is possible that specific

differences may be found between the three species with regard

to their form and distribution, but I have not made a sufficient

number of observations to be able to express an opinion on

this point. In some cases, particularly in L . minor, the terminal

cell may be spherical, and near the free edge of the valve where

the four
“

trigger hairs spring from it there are short-stalked

gland cells which form a transition towards the glands commonly

found in the bladder wall and on the leaves. These glands

consist of a short stalk and collar cell, but the terminal cell is

arranged with its long axis transverse to the stalk (Plate VIII.,

Fig 4a).

At the base of the “ trigger hairs ” are generally a few large

globular cells on short stalks, and occasionally these terminal

cells are in pairs.

The thick cushion against which the valve rests bears not

only short-stalked club-cells, but globular or paired cells,

closely packed, on short stalks, or with the stalk embedded in

the inner cellular layer (Plate VIII., Fig. 3 and 5). These latter
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resemble those of the bladder wall (Fig. 6), which in section

appear simply as globular excrescences of the wall (Fig. 1),

but in fact consist of basal cell or stalk, collar cell, and

terminal cell, exactly the same as the club-cells- which are the

final term of the series. The bladder glands nearest the mouth
may have the terminal cells in pairs, in threes, or even four

together, but as a rule they are in pairs, and they are evidently

the same structures as are found on the leaves, though in the

latter the terminal cells are always in pairs and of elongated

form.

The wall of the bladder consists of two layers of cells, with

an intermediate space which is usually filled with air. The
vascular bundle of the stalk of the bladder sends two small

branches into this space, one of which runs dorsally and the

other ventrally along the middle line. The ventral branch

divides again near the mouth, which it appears almost to

encircle. The outer layer includes a number of glands as des-

cribed above, and these are more numerous on the ventral than

on the dorsal side. The inner layer contains very large numbers

of structures which are built on the same fundamental plan as

the external glands, but probably have absorptive functions.

Each consists (Plate VIII., Fig. 7) of a large, pear-shaped

basal cell, a collar cell, and four terminal cells or processes.

The collar cell is not sharply marked off from the basal cell,

and is distally constricted to form a short stalk bearing the

long, transparent processes. It is difficult to make out the

relation of the terminal processes to the collar (see Fig. 13, 14),

but the latter seems to have four thickened strengthening ridges,

corresponding to the four processes, and these processes appear

to be, as it were, hinged on the apex of the stalk where the four

ridges meet. The whole organ may be called the “ quadriftd

organ.”

The inner surface of the cushion bears a large number of

absorptive organs, which closely resemble the quadrifid

organs, but have two processes instead of four. The two pro-

cesses have the appearance of being direct prolongations of the
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basal cell, but probably the collar cell is really present, though

I have been unable to see it.

The arrangement of the four processes of the quadrifid

organs shows characteristic differences in the three species

examined. In U . vulgaris

,

and also in V . neglecta, according

to Darwin, these processes are arranged in two pairs, of which

the posterior pair are much the longer and project into the

interior of the bladder at an angle of about 45
3

. They usually

diverge from each other at an angle of about 30 ,
but

may be parallel and contiguous. The anterior pair usually

diverge at an angle of about 70°, but this angle varies from

50° to about 150°. In U. minor, on the other hand, all the

processes are directed backwards, but in a very variable degree

(Plate VIII., Figs. 9, 10), ranging from a condition in which

the anterior pair are almost at right angles to the posterior

pair, to a position in which all four are approximately parallel.

But though there is so wide a range of variability in both

species, the specific distinction remains constant, namel\

,

that the anterior pair always point forwards in U. vulgaris

and backwards in U . minor. In L . Bremii the arrangement

appears to be exactly the same as in U. minor (Meierhofer,

1902) . In U. intermedia the anterior pair, which are but slightly

shorter than the posterior pair, point as a rule directly forwards,

so continuing the line of the posterior pair, and the members

of each pair are parallel and contiguous (Plate VIII., Fig. 12).

I have not seen any figure of the quadrifid organs of

U . ochroleuca.

VI. CAPTURE OF PREY

It has long been known that the bladders of L tricularia act

as traps for the capture of Crustacea, insect larvae, and other

animals, and the means by which this capture is effected and the

purpose served were very thoroughly investigated by Darwin

(1875), who considered that, although the prey was not digested

as it is in Drosera, the products of their decay were absorbed

by the quadrifid processes which line the interior of the

chamber. Luitzelburg (1910) has novr proved that the

bladders do secrete an enzyme, and that actual digestion takes
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place, and both he and Biisgen (1888) found that the plants

grow with greater vigour when supplied with animal food.

Although there can be no doubt that nitrogenous food is

obtained by the plant from these captured animals, it is

difficult to believe that they can depend largely upon this source

of food. For instance, the most luxuriant growth of U. minor

and U. intermedia that I have seen was at Roydon Common,

and, in this case, there was a remarkable scarcity of Entomos-

traca, and all the bladders examined were entirety empty.

Suggestions have been made as to the reason why animals

should find their way into these bladders, and it has been noted

that those found within them are usually animals of creeping

and not free-swimming habit. If it were the case that these

animals find their way in by chance or, as has been suggested,

in seeking refuge from pursuit, one would expect that they would

be fairly evenly distributed among the bladders of anv given

plant. But such is not the case. It is much more usual to

find one bladder crammed with captured prey while adjacent

bladders are perhaps quite empty
; and individual plants

from the same spot vary greatly in their success in capturing

such food. The number of species captured is generally

extremely limited, which indicates a certain selection among

the many species present, and it is a curious fact that, in the

case of Cyclops and sometimes in Canthocamptus, a large

proportion of the individuals found in the bladders are either

males or are immature. It is, in fact, unusual to find an egg-

bearing female entrapped. It appears to be probable that the

club-shaped cells of the bladder mouth produce some secretion

which is attractive to certain species, just as Bees are attracted

to flowers by the secretion of honey. That these cells are secre-

tory can be proved by microscopical examination. It is not

unlikely that the secretion may act more strongly on one sex

than on the other, and on young more than on adult

individuals.*

*Dr. T. Scott (1894) has drawn attention to the preponderance of

male Copepods in the bladders of U. vulgaris, and suggests that this

preponderance is due to the difference in structure of the antennae in

the two sexes. With this suggestion I am unable to agree.
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It might naturally be expected that the prey captured by

the different species of Utricularia would not be the same,

partly bv reason of the different position and size of the

bladders, and partly from a specific difference in the secietion

of the club-cells, and this is actually the case, as the following

examples will show.

Contents of Bladders—U. Vulgaris

The bladders of which the contents are noted below were

taken from a plant which had been left for 24 hours in a jar

containing large numbers of Entomostraca, etc., with the

special intention of seeing if the free-swimming Daphnia

longispina, which was present in abundance, was captured.

No attempt was made to identify the species of Copepods

taken.

Bladder 1 and 2. Empty

3. Ephemerid larva caught by its head.

„ 4. Corixa sp. caught by one leg.

5. Volvox globator, 1. Cyclops, 2.

,, 6. Cyclops, 2.

„ 7. Cyclops, 1.

8. Corixa sp. caught by leg. Eurycercus lamellatus,

1. Cyclops, 1. Canthocamptus, 1.

9. Cyclops, 3. Acroperus harpae, 1.

„ 10. Empty.

11. Simocephalus vetulus, 1. Acroperus harpae, 1.

12. Cyclops, 3 (one alive).

„ 13. Cyclops, 2.

,,
14. Cyclops, 2.

15. Chironomus larva. Cyclops, 3. A. harpae, 1.

It is remarkable that, though confined with the plant in a

comparatively small body of water, not a single specimen of

Daphnia was caught.

A similar experiment was made with Daphnia pulex, a

number of which were placed in a watch-glass with some

leaves of Utricularia vulgaris. Twenty-four hours later several

Daphnias were found with the tip of one antenna held firinh by
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A

the valve of a bladder, but not one had been wholly entrapped.

The bladders of U. vulgaris frequently capture such large

animals as Asellus aquations.

Simocephalus

2 .

3.

3.

Contents of Bladders—U. intermedia

Bladder 1. Cyclops bicuspidatus, 1 male.

vetulus, 1. Nematode sp.

Cyclops bicuspidatus, 2 females.

Cyclops bicuspidatus, 2 females, 1 male.

Cyclops bicuspidatus, 2 females, 1 male. Cypria

sp., 1. Young Ostracods, 3. Chironomus larva.

Cyclops albidus, 1 young. Cyclops viridis, 1 male.

Chironomus larva.

Hydrachnid sp., 1. Cyclops viridis, 1. C.

albidus, 3 young. C. bicuspidatus, 1. C.

agilis, 1 male.

Cyclops bicuspidatus, 1. Ostracod sp.

Chironomus larvae, 2. Simocephalus vetulus, 1.

Cyclops agilis, 2. C. viridis, 1 . Cyclops young,

2 .

All these species are characteristic of open water or of the

surface of the moss.

5.

6.

7.

Contents of Bladders—U. minor

Bladders from three earth-shoots of the same plant :

—

Shoot 1, Bladder 1. Canthocamptus gracilis, 1 male.

2. C. gracilis, 1 male.

3. Herpetocypris reptans, 1.

4. C. gracilis, 7 males.

5. C. gracilis, 3 males.

6. Acarine sp.

7 and 8. Empty.

Shoot 2, Bladder 1. Alona sp.

2. Cyclops sp.

3 to 6, empty.

Shoot 3, Bladder 1 . Chironomus larva.

2. Chironomus larvae, 2. Cyclops viridis,

1, Alona affinis, 1. Ostracoda, 2.
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3. Chiroriomus larva. Candona euplectella,

1 .

4. Dipterous larvae, 3 (2 of Chironomus).

Cyclops viridis, 2. Candona euplec-

tella, 1. Cyclops sp., 1

.

5. Chironomus larvae, 3. Candona sp., 1.

6. Candona sp., 5. Chironomus larvae, 2.

Hydrachnid sp., 1.

7. Candona sp., 5. Metacypris cordata, 1.

Cyclops young, 2. Chironomus

larvae, 2.

There is a striking contrast between the contents of the

bladders on these three earth-shoots, indicating that they did

not penetrate equally deep into the moss. Shoot No. 1

probably went deepest.

I would like to draw special attention to the case of the

capture by U. minor of the Copepod Canthocamptus gracilis.

This is a species which I have hitherto regarded as very rare

in Norfolk. I have taken it, it is true, in a number of places,

but in all cases only single specimens
;
yet here, in the bladders

of U. minor at East Ruston, it appears to abound ! The con-

clusion is fairly obvious. The species lives evidently deep down

in submerged moss, or even in the mud below the moss, and,

acting on the hint thereby obtained, 1 have since found it quite

common in some places if searched for in the moss through which

the earth-shoots of U. minor penetrate. It would be instructive

if the earth-shoots of these Utricularias from other parts of the

country could be examined, for, in all probability, species of

Entomostraca would be found in them which escape the

ordinary methods of collecting.
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PLATE III

Fig. 1. U. intermedia. Part of plant from East Ruston,

11.8.20, showing alternation of earth- and water-shoot

form.

Fig. 2. U. intermedia. Part of a young plant grown in

aquarium showing transition from earth-shoot to leaf-

shoot.

Fig. 3. U. intermedia. Young plant grown in aquarium

6.4.10, showing leaves in opposite pairs.

Fig. 4. U. intermedia. Young plant 5 days after germination

in incubator at temperature of 70-80° F. One bladder-

bearing leaf.

Fig. 5. U. intermedia. Young plant from aquarium, 7.4.10,

showing one bladder-bearing leaf. Leaves widely separated.

Fig. 6. U. minor. Young plant grown in aquarium from

turio.

PLATE IV

UTRICULARIA MINOR

1 . Leaf of plant bred from turio from East Ruston in full light.

Drawn 15.7.20. Plant without earth-shoots and with few

bladders.

2. Seventh leaf from apex of plant from East Ruston, 15.7.20,

with one bladder.

3. Leaf with two bladders, Buxton Heath, 7.8.20. The

majority of leaves had one bladder, or none.

4. Leaf from dwarf plant grown from a turio from East Ruston

in incubator 19.4.21. The plant consisted of two branches

about 1 inch long each, with about 8 leaves ot similar

form. These leaves had stomata.
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5. Eighth leaf of same plant as that from which Fig. 2. was

taken. Fig. 2 is drawn from posterior, and Fig. 5 from

anterior, surface.

6. Feaf from near apex of shoot, bearing 4 bladders. Flordon

Common, July, 1920.

7. Leaf with 7 bladders from young plant grown from turio

from East Ruston, 6.4.20. This leaf was taken from a

lateral branch in the axil of the 12th leaf of the main stem.

The first leaf of this branch was of the shape of a turio leaf.

8. Twenty-second leaf of main stem of the same plant, with

six bladders. The last 6 leaves of this plant bore bladders

as follows :—3, 6 (22nd leaf), 4, 4, 2, 5.

9. Stomata and gland cell from a leaf of a young plant, Upgate

Common, April, 1921.

10. Leaf of earth-shoot, Buxton Heath, 7.8.20.

PLATE V

UTRICULARIA INTERMEDIA

1. Leaf from East Ruston plant, 26.7.20, showing normal

type of branching. The leaf segments are more pointed

than is usual in late summer.

2. Leaf from young plant grown in incubator, 17.2.21.

3. 4. Leaves from earth-shoot of young plant, 25.4.2L

5. Last bladder-bearing leaf of the same shoot. The next

following leaf was a normal water-leaf.

6. Part of the leaf of a plant grown in incubator April, 1921,

showing stomata.

7. Apex of leaf segment of the same plant, showing normal

blunt type of leaf.

8. Apex of leaf of plant grown in aquarium from East Ruston

turio, 22.5.21.

9. Apex of leaf segment of plant from Barton Fen, 25.9.12.

10. Apex of leaf segment of U. ochroleuca, Coniston Lake,

August, 1911.
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PLATE VIII

1. U. vulgaris. Section of mouth of bladder, showing valve

cushion and gland cells.

2. U. vulgaris. Part of valve and cushion in section.

3. U. intermedia. Gland cells of median border of cushion,

seen in section.

4. U. intermedia. Various forms of Club cell from centre of

valve, a. Short-stalked transverse type. b. and c.

Long-stalked club cells (c. is divided), d. Spherical

club-cell. e. Two short-stalked intermediate cells.

/. Double-headed, short-stalked cell from base of trigger

hairs.

5. U. intermedia. Gland cells of median border of cushion ;

surface view. Collar cells dotted.

6. U. intermedia. Gland cells of bladder surface immediately

behind the mouth. Surface view.

7. U. intermedia. Quadrifid gland, side view, showing cell

embedded in bladder wall, and constricted collar cell with

strengthening thickenings, bearing four arms.

8. Long-stalked club-cells from sides of bladder mouth, a.

U. intermedia, b. U. minor.

9. U. minor. Ouadrifid gland, normal type.

10. U. minor. Ouadrifid gland, extreme form.

11. U. vulgaris. Ouadrifid gland.

12. U. intermedia. Two quadrifid glands.

13. U. minor. Ouadrifid gland more magnified. Each arm

of the gland contained a single small body showing

brownian movement.

14. U. intermedia. Ouadrifid gland highly magnified. The

central shaded area represents the knob of the collar cell

with thickened wall and central space.
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III

SPRING BIRDS AT GENEVA

By Anthony Buxton, M.B.O.U.

All through the winter months the harbour of Geneva was used

as a sanctuary by countless water-birds. The little launches

which continually plied across it had no terrors for the Black-

headed Gulls, Pochards, Tufted Ducks, Coots, and Dabchicks,

who merely paddled quietly a yard or two to one side to avoid

being run down, and fought for the food thrown them from the

bridges. Outside the limits of the harbour, where shooting

was allowed, these same birds took flight back to the town for

safety at the approach of any boat within 200 yards. March saw

a change. One or two Smew arrived, but the other ducks and

gulls began to go north, and by April 15th the only water-

birds remaining were one pair of Dabchicks.

The spring bird famine on the wa ter was compensated for on

land. There was no lack of bird life in the winter, but it was

greatly increased in spring. All three Woodpeckers, all our

British Tits, Goldcrests, and an almost unbelievable quantity of

Nuthatches passed a very comfortable five months in and around

Geneva, but on March 10th, although other signs of spring

showed later than in England, the northward migration began

with the arrival of the first Chiffchaff.

The date of the first Chiffchaff in any locality for some

reason always sticks in my mind. Some years ago I found the

great bulk of these birds passing St. Jean de Luz at the western

end of the Pyrenees about March 10th. They seem to pass

Geneva about March 20th, and, from observation at the War,

the north of Trance about March 25th, to reach the neighbour-

hood of London about [March 30th. This great invasion of

minute creatures is always preceded by a few scattered indi-

viduals who arrive a week or ten days in advance. With

the Chiffchaffs came the Blackcaps, or rather the cock

Blackcaps. (The first hen Blackcap only arrived on April 6th,

and there was a deal of excitement about her appearance.)
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We do not expect to see Blackcaps in England at the same

moment as Chiffchaffs, and why they should travel together as

far as Geneva and then lose time in reaching England is a

mystery to me. With the Blackcaps and Chiffchaffs came a

number of Woodlarks, a few of which remained to breed, while

the majority passed on after a week’s stay, during which they

enjoyed perfect weather, and sang as wrell as they always do in

March

.

The place of the Goldcrests was taken by their cousins, the

Firecrests, a change for the better in my eyes, as I had every-

thing to learn about Firecrests. Though a rather silent bird,

in the autumn, the Firecrest engaged on domestic business

keeps up a perfect buzz of twittering conversation, even when

his mouth is full of moss for the nest. He can hardly be said

to be gifted with a proper song, like a Goldcrest ;
he just

babbles happily and incessantly, and has no objection to human

beings standing within a few feet of him. He is rather longer

than, but not quite so chubby as a Goldcrest. The nest looks

exactly like a Goldcrest’s, and is hung in the same way to the

lower side of a fir bough. I saw the skeleton of one nest a few

hours after the birds began to build, and it looked like a spider’s

web in the shape of the nest. The garden of the offices of the

League of Nations boasts about three fir trees, and, in conse-

quence, a pair of Firecrests. They were not, however, the only

occupants : Great Tits nested in a hole in the wall
;

Blue

Tits, Redstarts, Goldfinches, Chaffinches, Greenfinches, Black-

birds, Blackcaps, Magpies, Nuthatches, Swifts, all lived within

its narrow limits, apart from stray visitors. From its window's,

almost every day in the spring, Black Kites could be seen slowly

beating up and down the lake, looking for dead fish, of which

there were plenty after a storm. Some Marsh-Harriers also

appeared, but there wrere no signs that they nested in the

district.

The Willow-wrens arrived remarkably late and were never

numerous. One was seen in a mountain valley on April 14th,

and a few appeared at Geneva at the end of the month,

but there were always more in the mountains than on the plain.
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All the other British Warblers except the Dartford- and the

Sedge-Warbler were seen, but the Lesser Whitethroat was only

noticed twice, and did not seem to remain in the country at all.

Great Reed-Warblers and Marsh-Warblers were common in

suitable country, and there was a fair sprinkling of Icterines,

but they were much more local than in Northern France. They

were about the last warblers to appear, the first being seen on

May 6tli, wandering about aimlessly, without any fixed place of

abode. A pair of Icterines near my house persuaded me that

they had built a nest in a particularly prickly hedge, and

several early mornings were spent in transferring thorns from

their proper places to my body before any sign of a nest was

found. At the end of the week two or three bits of grass which

I could not remember to have seen before were noticed in a low

fork. Next day the nest was almost complete, and could be

seen from the lane without even entering the thicket. I had

been right about the position but a week wrong in the date.

This incident is given as a warning against paying too much
attention to the excited call-note of the Icterine

;
it is some-

times made too soon, before there is any just cause for anxiety.

The Icterine is the comic artist among warblers, and it is our

misfortune that he never crosses the Channel. His song is

a series of musical howlers, with an occasional fine note thrown

in as it were by mistake. He always seems to be trying to make

his audience either laugh or jump. You never know what

noise is coming next

:

a nasal twang, a mysterious whisper,

a patter of notes reeled off as if by heart, a fine flute-like

whistle ending in an atrocious squeak.

The first cock Golden Oriole appeared on May 3rd, and my
particular pet bird about a week later. I had taken a house and

garden near Geneva on the strength of a report that Orioles

nested there, and was therefore quite as disappointed as the

bird himself at the non-arrival of a hen. Anxious days followed

of waiting and whistling (we both whistled) for the lady who

would not come. Ought I to have repaired the tennis court ?

Should the gardener have been confined to the conservatory ?

At least one other Oriole had nested
; was there anything
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wrong ? As a matter of fact she was merely being fashionably

(a fortnight) late, and when she did come she was not alone.

At six o’clock one morning the cock was particularly noisy and

attracted me out of the house and down to an open park, where

he took up his position in a solitary tree bare of leaves, and

opened his throat to the full. I was enjoying him through the

telescope when the cat-like call of the hen Oriole sounded in

the garden beyond him, and tw'o of these birds flew out to perch

on the bough below the cock. He whistled on in pretended

ignorance, but there was no unnecessary coyness or hesitation

on their part. They Hew straight up to him in the most

brazen-faced manner and proposed simultaneously. An
exciting chase followed, over, under, and round a yew bush,

the three birds whistling and calling continuously. I had to

go to my work before seeing the end of the affair, but next

morning my bird had settled down to a respectable married life

in my garden, and the other hen had no doubt consoled herself

without much trouble. I could have told her where to go.

The frequent journeys of the bird to an oak tree shading the

tennis court gave all the general information required, and a

place from which operations could be watched was found. No

nest was visible, for only the most preliminary work had been

begun. The hen brought small portions of some teased-out

grey material which looked like either wool or lichen, and

proceeded to wind it carefully with her bill round two small

branches which formed a fork on the very top of the tree.

The cock followed and whistled encouragement and advice to

her wherever she went, without, however, doing any work

himself. The greatest care was taken to ensure that each

branch received an equal amount of material. Drawing back

from her work to get a better view, the hen would often remove

some material from one branch and transfer it to the other.

It was quite impossible to reach the nest, and I therefore never

discovered exactly what this material was. The complete nest

is a hollow ball made of long, narrow cords of bark, each cord

being attached by both ends to the forked branches from which

the structure hangs. The object of the preliminary stage of
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winding material round the branches from which the nest is to

be suspended is probably to prevent the slipping and fraying

of the cord. In a high wind the nest swayed dangerously,

and the strain must have been very severe. Unfortunately,

I had to leave the garden before the first knot was tied, and when

I returned, the outside structure was finished, though the lining

of the nest entailed several more days’ work.

Orioles will attack marauding birds round their nest with

great boldness. I saw one terrify a Carrion Crow, and another

chase an inoffensive Woodpigeon across several fields. The

cock occasionally took turns at sitting on the eggs, which must

have been appreciated by the hen, for, owing to the depth and

small circumference of the nest, the head and tail are held at

an angle which must surely produce stiffness, if not cramp.

A Starling which lived between two pairs of these birds

completely took mein for several days by his imitation both of

the whistle of the cock and the cat-call of the hen Oriole. He

finally gave himself away by mixing up his proper noises with

those of his betters, after which I stood under his tree and

watched him at the whole performance. The Orioles probably

lost their tempers with him in the end, for a day or two later he

had disappeared, or at any rate lapsed into silence.

The habit of nesting immediately upon the arrival of the

hen was not confined to Orioles. The Nightingales, very

common birds round and even in Geneva, had to wait a fortnight

for their mates. The arrival of the hens was obvious from their

croaks, and also from the altered song of the cock, several

variations being added, and more frequent intervals introduced

into the song. I was away from April 8th to 11th, and in that

interval my three cock Nightingales had all secured hens. Two

began to build on the 11th, and the third on the 12th. At 11

a.m. on the 15th the three nests contained respectively three,

two, and one eggs, a good performance immediately after a

journey of many hundred miles.

The number of Redstarts both Common and Black is astonish-

ing in Switzerland. The Black Redstart is really a bird of the

mountain villages, but some of them remain in the plains and
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live side by side with their black, and, if J may say so, more

amusing cousins.

Geneva is a great place for Finches ;
Chaffinches, Green-

finches, Goldfinches, Bullfinches, Hawfinches. The last two

move up into the mountains to breed, and their place is taken

in the spring by the Serins, jolly little birds, with a very high

trilling song.

The cock Serin, when courting, makes the most of his \ er\

minute form. He sits on the top-most twig of a tree, or, if lit

can find one, on a telegraph wire, puffs out his throat, cocks his

tail, drops his wings, and keeps a continuous quivering move-

ment of his body. He gives the impression of a self-conscious

singer with a poor voice. Now and then he makes a heavy,

slow flight to another perch, quivering all the time and looking

twice his natural size. Although the birds are very common,

the only nest found was high up in a thick fir bough impossible

to reach, and that was not discovered until the end of June.

A bird which the Englishman misses at Geneva is the Thrush.

A single individual rested for a day in the spring, but in

Switzerland Song-Thrushes keep strictly to the lower wooded

slopes of the mountains, which they share with the Missel

-

Thrushes, Pied Flycatchers, Crested Tits, Tree Pipits, Wood-

wrens, and other warblers.

Protection is well organised. There are heavy penalties foi

the taking of eggs and the destruction of birds, and if the cats

were fed instead of being made to search all day for their own

living in the fields, the birds would have little to fear in the

nesting season. The fact that nearly all shooting is free and that

licenses are comparatively cheap, accounts for the great scarcity

of game birds and game of any kind.

No attempt has been made to touch upon the birds of the

mountain region, but a country like Switzerland, in which it

is easy in a single day to visit all the various types of country,

from marsh and cultivated plain through forest slopes to the

open mountain region, is a paradise in spring for anyone who

has an ear and an eye for birds.
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IV.

THE TERN COLONY ON BLAKENEY POINT

*

By Katharine M. Watson, D.Sc.,

Dept, of Zoology, University College, London

In the summer of 1913 and 1914 a series of observations on

the nests and eggs of the birds which breed on Blakeney Point

was carried out by Mr. William Rowan. Particular attention

was given to the common terns, which form so large a part of

the avine population of the Point in the summer, and all the

available eggs of these birds were carefully measured and the

colour and type of mottling recorded. The results of these

observations have been published
; the more general ones

by Mr. Rowan, f while the more detailed measurements of the

terns’ eggs were handed over to Professor Karl Pearson, of the

Galton Laboratory. After undergoing mathematical treatment

these observations were published in “ Biometrika. ”J In 1920

it was possible to undertake again the measurement of the terns’

eggs, and a party of four field workers § spent the period from

June 14th to July 1st on Blakeney Point for that purpose. The

detailed observations are again being utilised by the Galton

Laboratory and the object of the present article is simply to

give a general account of the methods of work and some of the

observations made.

We wish to make clear from the outset that no one of this

group of field workers can lay any claim to being an ornitholo-

* Blakeney Point Publication, No. 19.

I Some Observations on a Tern Colony, by Wm. Rowan, “ Knowledge,”

Vol. XXXVII., No. 547, pp. 52—54, Feb., 1914.

The Blakeney Point Ternery, by Wm. Rowan ; British Birds, vol.

viii.
,
pp. 250—206, 1915.

% 1. On Homotyposis and allied characters in the eggs of the common
tern.” “ Biometrika,” Vol. X., No. 1, April, 1914.

2. On the nest and eggs of the common tern, a co-operative study.

‘‘Biometrika,” Vol. XII., Nos. 3 and 4, Nov., 1919.

§ The field workers were Miss Noel Karn, Miss Helga Pearson, Prof.

D. M. S. Watson, and the writer. Suggestions made by each of the

first three have been incorporated in this article, and all are in agreement

on the general results.
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gist, in fact we were dependent on Mr. R. J. Pinchen, the Bird-

watcher on the Point, for the identification of most of the birds

we saw and heard. The writer had indeed assisted Mr. Rowan

in 1913, when the first census of terns’ eggs was made, but

apart from this none of us had done similar work before.

Our general method of work was as follows. In accordance

with the advice of Professor F. W. Oliver we worked for only

two hours at a stretch, and found that our accuracy fell off if

we worked longer. Moreover, we found two such periods per

dav as much as we could do in addition to the duties of the camp,

which were shared. We worked in two couples, keeping the

same partners throughout the visit ;
each couple would select

a small area and explore it thoroughly. On finding a nest we

sat down beside it, and one partner did all the measuring for

that nest, the other partner recording ;
but both gave an

opinion in matters not susceptible of mathematical determina-

tion, e.g., colours of eggs. After we had measured an egg, we

painted a number (applying to all the eggs of that clutch) and a

letter (applying to the individual egg) on it in fixed Indian ink.

This mark of identification was not removed by weathering, and

appeared to have no adverse effect on the chicks ! The

measurements made for each egg were as follows—greatest

length and greatest breadth (taken with calipers) : longitudinal

and transverse girths (found by wrapping a narrow strip of

paper round the egg, first lengthwise, and then round its equator,

marking it and measuring it when extended). Further records

were made of the ground colour and type of mottling of each

egg, and of the type of nest and the general colour of the

surroundings. The last two items were accorded a short

verbal description, but, in order to facilitate classification,

scales were designed to include the different types of ground

colour and mottling (see Fig. 1). The eggs of the Common

Tern vary in colour from a beautiful shade of green to a distinct

brown, with every possible intermediate between these two

extremes. We accordingly constructed our colour scale on the

following method : A two-and-a-half inch square of white

paper was divided into half-inch squares. Two colours, one
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representing as closely as possible the lightest tint of the

brown type of egg, the other the lightest tint of the green type

of egg, were prepared. One line of squares (Fig. 1—the lowest

line) was left blank, and the brown colour was washed over

the remaining squares once. This wash was allowed to dry,

and the green was applied to all the squares except those of the

left-hand vertical line (O—D). One square (0) was thus

left white (see Fig. 1), one line, A, R, C, D were “pure”
brown

;
another line, 1, 2, 3, 4, were “ pure ” green

;
the

rest were mixed. The green wash having dried, another coat

of brown was applied to the three rows of squares furthest from

the brown row (rows 2, 3, 4). This process was carried out

Fig. 1-—Diagram of colour scale before application of last wash.
1-—4. Shades of green. A—D. Shades of brown.

The density is represented by the proximity of the oblique lines.

so that eventually we had four shades of “ pure ” green (1 to

4), four of “ pure ” brown (A to D), and sixteen squares of mixed

colour containing all the possible combinations of the four

green and the four brown shades. A small square hole was

cut in each individual square (shown black in Fig. 1), so that the

eggs could be held behind the paper for purposes of comparison.

By this method we obtained a colour scale into which all the

normal eggs fitted with a fair degree of accuracy, but the scale

would have been improved had we extended the pure brown

and pure green lines (particularly the brown) so as to obtain

a darker shade of brown and of green, without mixture. The

need for this is evident from notes on the colour of an egg, such

as “ D, but much darker,” and “ 4D, but much browner.”
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The method by which the type of mottling was determined

was as follows :—Two main factors were observed to be

concerned, viz., (1) The size of the markings, (2) Their distri-

bution. (It was not found possible to estimate the amount of

mottling relative to the surface of the egg except in the way of

noting exceptionally densely or sparsely mottled eggs.) Two

series of types were accordingly made (Fig. 1, A—H), one for

coarse, the other for fine markings, each series containing

four types of distribution, viz. :— (1) Distribution even
; (2)

C. D

H

A—

D

E—

H

A and E
B and F
C and G
D and H

I

J
K

Fig. 2. Mottling and colour seal'-

Fine markings.
Coarse markings.
Distribution even.

Slight concentration at equator.

Marked concentration at equator

Concentration at one pole.

Few, coarse blotches, irregularly distribute .

Dense equatorial belt.

Very' few, large blotches



172 THE TERN COLONY ON BLAKENEY POINT

Slight concentration in a belt
; (3) Marked concentration in

a belt
; (4) Concentration at the pole. In addition to the

eight types thus defined, three rather aberrant types (Fig. 1,

I-—K) were found and put in the scale, viz. :— (1) Few coarse

blotches, irregularly distributed
; (2) A dense continuous (or

almost continuous) belt with few markings elsewhere
; (3) Very

few, very large blotches. In practice we found the greatest

difficulty in deciding whether the markings on an egg were to

be regarded as fine or coarse, as the two types grade into each

other so completely. Furthermore, the so-called equatorial

belt may occur at almost any height on the egg, and a series

of types based on the position of the belt could be made.

The colour of the dark spots which form the mottling is

generally some shade of brown. Three types of markings seem

to occur :— (1) not very dark, greyish-brown splashes, usually

of medium size, which appear to be buried in the substance of

the egg shell. The colour of these marks becomes lighter

towards their margins. (2) Dark brown spots which he on

the surface and have sharply-defined margins. Thes^ form

the bulk of the mottling of most eggs. (3) Very small, abso-

lutely black spots, seen only very rarely.

We recorded 412 nests, containing over 900 eggs. When we

arrived on June 14th a number of chicks had already hatched

out, and many of the remaining eggs were already cracking.

We frequently listened to the chick chirping inside an egg while

we were measuring it. About June 20th the birds started

laying again, so that we were able to measure some eggs of the

second period
;
but the birds were still laying when we left on

Tuly 1st. The majority of the nests were in the neighbourhood

of the tern dunes (see Fig. 3), some actually amongst the

embryo dunes, many on the shingle immediately to seaward

of these dunes, and a fair number in Great Sandy Low. Another

large group of nests was situated on the new shingle beach

—

isolated nests being found on most of the minor spits, a good

number on the large far point (see Fig. 3), and a few scattered

all along the ridge joining this beach to the shingle ridge in

front of the tern dunes. A small colony of nests was found
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Fig. 5

Nest, Type 1

Fig. 7

Nest, Type 3
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at the foot of the Beacon hills on the seaward side, about level

with the Lifeboat house. Two or three nests were found on the

lower slopes of the dunes (facing S.E.) adjoining the Pelvetia

marsh, two in the east end of Glaux Low, and several on the

fairly high dunes on the seaward side of Glaux Low at its point

of junction with Great Sandy Low. A number of the nests in

Great Sandy Low and amongst the tern dunes were robbed by

rats, and according to Pinchen this caused the birds to start

laying again. Much to his regret the terns repeated their original

indiscretion of laying near the dunes, and in some cases we saw

the second nests emptied by rats. The second laying gave us

the opportunity of collecting some data as to the laying habits

of the tern and the method of nest building, as we were able

to watch individual nests from day to day, and in this way we

obtained some information to supplement the observations of

Mr. Rowan on this subject. To this subject reference will be

made later.

The eggs varied in length frrom 3./0 cms. to 4.68 cms., and

in breadth from 2.69 cms. to 3.28 cms.
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As regards colour, we found a few eggs which would not fit

into our scale. The most striking of these were blue eggs.

One nest was found in Great Sandy Low containing three pale

grey-blue eggs with dark brown markings. In addition to this

nest several odd blue eggs were found in nests with eggs of

another colour. The following descriptions relate to some of

the more striking of these nests: Nest 176 (egg a) Gd. col. 3,

(egg b), pale blue with a few faint coarse markings. Nest 325

(egg a) 3, but brighter, (egg b) light blue. Nest 326 (egg a) 3,

(
egg b) bright blue, mottling all over but concentrating on top

and very fine. Nest 342 (egg a) about density of 2, but perfectly

blue, (egg b) 2. Of these nests No. 176 was situated on the drift-

line on the new Point, 325 and 326 on shingle. 342 and 91

(which contained two bluish eggs) were on the shingle near the

tern dunes. i\ number of eggs were found which were too

yellow, others too grey, to fit accurately into our scale. An
interesting case was shown in nest 197, which contained two eggs

of different colours, viz., (a) 4D, (b) 2B, but both eggs were

marked with slight ridges running round the eggs horizontally.

This was the only case in which such markings were seen, and

it may therefore be taken as certain that these eggs were both

laid by the same bird. We noted that the eggs when first laid

had a peculiar brightness
;

in several cases when we observed

nests for a second time some days after making our original

notes we found that the colour had faded perceptibly.

I he common tern shows a remarkable degree of variation in

the construction of its nest. The accompanying figures (figs.

5 to 8), the blocks of which (made from photos by Mr. Rowan)

have been kindly lent by the Editor of " Knowledge,” show

several types. Some of the nests are simple holes scraped in

the ground (Fig 6) ;
indeed, occasionally the eggs are found

deposited flat on the sand or shingle, without any protection

(Fig 5). On the other hand some of the birds build excellent

nests such as that shown in Fig. 7. Between these extremes

every intermediate condition was found. We noticed con-

siderable variation in the materials used for building nests

(Fig. 8). A few were made exclusively out of shells
; dried star-
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Fig. 6

Nest, Type 2.

Fig. 8

Neit of Wood Chips

and Shells
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fish, cast crab shells, parts of the skeletons of birds, and a small

dried cuttle-lish were amongst the curiosities found in nests.

One bird, with a taste that appeared to us morbid, had actually

collected two skeleton legs and used them as building material.

Dried Psamma and fine twigs were the most popular nesting

materials. In several cases we saw that additions were made

to a nest after the first egg had been laid, e.g., nest 24 when lirst.

observed on June 16th at the latest had “ one piece of Psamma,

one stick, and one or two short sparse tufts of grass. Later

on, June 27th, it had become “ a very well-made nest
;

lots of

Psamma, sticks, and straws circularly arranged and padding

nest well
;

a long feather, several small chips of wood, and a

small chunk of drift.” Two eggs had been laid in the interval.

Our observations went to show that the type of nest built de-

pended mainly on the availability of material. Thus the nests

on the New Point, where materials were scarce, mostly con-

tained only a few chips
;
whereas the nests near the dunes, where

materials were abundant, were often most elaborate ;
whilst the

nests actually in the lows and on the dunes were made for the

most part of Psamma, which grows freely in those localities.

With regard to the number of eggs in the dutches, we were

all of opinion that a genuine one-egg clutch occurs seldom, if

ever. In most cases in which we found only one egg in a nest,

it was either the last egg to hatch and we found chicks in or near

the nest, or it was the first egg laid, or the other eggs had been

stolen, or it was an addled and deserted egg. A certain number

of genuine two-egg clutches do occur, but the number of these is

smaller than our records imply, because many apparent two-egg

clutches are produced in the same way as the appaient one-egg

clutches. The majority of the nests certainly originally

contained three eggs, the normal clutch for the common tcin.

One nest was found with four eggs in it, but one of these was

addled and broken. A few days later the nest \'3S re\isittvi,

a fifth egg had been laid and the broken one had been ejected.

We concluded that a bird had started laying again in an old

nest and that eggs a and b, which resembled each other, belonged

to an old clutch, whilst c, d, and e were probably new.
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We were fortunate in being able to make some accurate

observations on the intervals between the laying of the first,

second, and third eggs of the common tern. Mr. Rowan stated

in his (MS.) Blakeney Report for 1914 that the bird which he
photographed laid her eggs on three successive days. She
appears to have been somewhat exceptional in this, as the laying

period in most of the cases which we noted this year appeared
to be longer. On June 21st, when going round Great Sandy
Low, Miss Karn and the writer found several nests with only
one egg which appeared to us to be new laid. We made
special notes of these nests, and from that day until June 27th
we went round Great Sandy Low every afternoon, noting eggs
and nests. We also made similar records of some nests on the
New Point.

Although we went over the areas in which the birds were
nesting very carefully, we often found that we had missed
nests completely, so that it is only in one or two cases that we
feel convinced that a nest was new on the date on which we first

found it. When we had spotted a new nest, however, we
always marked it in some way, so that our records for the

second and third eggs are fairly accurate. As a rule we did not
visit the nests more than once a day, though on one occasion

we went at 10 p.m. as well as at 3 p.m. The following are

records of nests observed in this way :

—

June 22nd a.

„ 23rd a only.

„ 24th a and b.

,, 25th a and b.

„ 26th a, b, and c.

June 21st a

„ 22nd a and b.

„ 23rd a and b.

„ 24th a, b, and c.

June 21st a.

„ 22nd a and b.

„ 23rd a and b.

„ 24th a, b, and c.

77
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186 June 22nd a.

„ 23rd a.

-

,, 24th a and b. No third egg laid by June

153 June 21st a and b.

„ 22nd a, b, and c.

168 June 21st a only at 3.30 p.m.

a and bat 10 p.m. No 3rd egg laid.

304 June 25th a only.

„ 26th a and b.

301 June 25th a.

„ 26th a and b.

184 June 23rd a.

„ 24th Not examined.

„ 25th a, b, and c.

305 „ 25th a.

„ 27th a and b.

291 June 25th a.

„ 26th a and b.

„ 27th a and b.

„ 28th a, b, and c.

Nests 301 and 304 were almost certainly new on the days on

which they were first recorded, for in one case Pinchen, and

in the other we, had been over the ground very carefully on the

previous day. In each of these cases, then, the bird appears

to have laid an egg on two consecutive days. 1 lie only case

in which a bird might have laid an egg on three consecutive

days was that of nest 184, in which one egg was found on June

23rd and three eggs on June 25th. Even this may not be a

genuine case, for there is no proof that the nest vvas new on

June 23rd. It seems probable, then, that the laying period

generally extends over four oi fiv e days.

The mortality amongst the young chicks appeared to be fairly

high. A good number of birds die whilst they are trv ing to get

out of the egg, so that many were found chipped and

with the beak of a dead bird protruding. A good many, both

eggs and small chicks, fall victims to the rats, in spite of

Pinchen ’s untiring efforts to protect them. Gulls destroy a
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certain number of eggs. The cause of death in so many small

chicks was not at all evident, but certainly only quite a small

percentage of the eggs laid ever produce mature birds.

W ith regard to nests of birds other than the Common Tern,

only general observations were made. There were a good many
Lesser Terns nests, mostly on the fine shingle, and all unmade.
In 1920, for the first time for many years, two clutches of

Sandwich Terns' eggs were found on the Point. Pinchen told us

that he had seen a pair of these birds, and we found one clutch

of three eggs on the drift line on the far side of the new Point.

One was washed out of the nest, and they were obviously

deserted. Later we found one egg not far from the place where
we had found the three. As this was not obviously deserted we
left it, but the bird did not appear to be sitting, and no second

egg was laid before we left.

The nests of the ringed plover were numerous, and several

times while we were at work we had the good fortune to see a

ringed plover do the broken wing trick to perfection.

The Terns showed themselves as fearless as ever, sitting on

their nests or feeding their chicks within a few yards of us when
we were at work. We learned to recognise some individual

birds by their peculiar ferocity, and for the first time in our

records several birds did actually attack the workers, each of

whom was at some time pecked on the head ! On one occasion

two of us happened to get a full view of the tern colony on the

far beach mobbing a gull, and it soon became evident that if

the birds choose to co-operate in attacking a human being as

they do in ejecting an intruding gull, we should soon be driven

oft the ground. Another instance of the value of co-operation

was seen when several enterprising babies took it into their

heads to swim out to sea. A group of old birds by their

united efforts succeeded in chivying them back to safety on the

shore. The greater part of the time, however, the birds seemed

to be as intolerant of each other as they were of us, their

constant calling being generally intermingled with the yet more

raucous sounds of squabbling. To us the unmusical voice of

the Common Tern still summons up memories of Blakeney
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Point with its sun and wind, of the whiteness of the dunes and

the blue sea and sky, of the shingle ridge shimmering in the

heat, and of the sunburn and healthy appetites which few

places can produce in such perfection.

Explanation of Figures 4—8 on Plate (from photos by Mr. \\ m.

Rowan, reproduced by the courtesy of the Editor of Knowledge.
)

Fig. 4. The Common Tern on its nest.

Fig. 5. Egg laid on shingle.

Fig. 6. Nest consisting of small hole in sand, no materials used.

Fig. 7. Nest built of Psamma amid patches of Arenaria peploides.

Fig. 8. Nest built of chips of wood and shells.

V.

NORFOLK TOPOGRAPHY IN "THE BOTANIST’S

GUIDE ”

By W. G. Clarke. FyG.S.
at-/ '

Read November 30th, 1920

" The Botanist’s Guide through England and Wales
’’

(London, 2 vols., 1805, was edited by Dawson Turner, F.R.S.,

botanist and antiquary, who was born at Yarmouth in 1//5,

and educated partly at North Walsham and partly at Barton

Bendish. He had as collaborator L. W. Dillwyn, F.R.S., F.L.S.

The fact that Norfolk records occupy 40 pages compared with

19 for those of Surrey is therefore understandable. Much

information concerning the contributors of these records has

been given by Miss Geldart in her Presidential Address on

" Sir J. E. Smith and some of his friends.”*

The flowering plants and ferns recorded for Norfolk number

261, the mosses and hepatics 23, the lichens 46, and algae 59.

Of the various localities given, the majority deal with the

parish or town, and therefore lack sufficient detail to enable

the exact site to be identified. W hile these are of value to the

topographical botanist, as indicating places where plants were,

Trans. Norf. & Nor. Nat. Soc., vol. ix., p. 645.
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and still are, found, and others where they do not now occur,

the main interest of the list is in the identification of definite

localities. It is, however, of little advantage to know that

Erodium moschatum* was discovered “ in the hedge of a field

by a footpath into Cromer,” that Melampyrum arvense occurred

In the corn on the right hand just before you come to Lycham,”
or that Galium anglicum was found “ on a wall between Fincham
and Lynn.”

Many of the others disclose changes in the topography of the

county, the methods of agriculture, and the effects of drainage,

and are therefore worthy of more detailed consideration.

Obsolete spellings of place-names are found in Babergh, Berg
Apton, Braydon, Brook, Broom, Brundle, Costesey, Forncets,

Franze rivulet, Haddisco, Haddisco Thorp, Hellsdon, Lycham,
Moundeford, Moushold, Ranaugh, Rowton, Salehouse, Skoul-

ton, Staninghall, Trigby, Wesenham, Weyborn, Woodbastick,

Woolverton, and Wrongay.

Enclosure has affected the topography of the county in many
ways. Fens and marshes have been drained

; heaths and
commons brought under cultivation

;
and the great open fields

divided by turf balks, cut up into small enclosures bounded by
hedges. Even in 1787 Marshall in his “ Rural Economy of

Norfolk ” said that “ The enclosures are in general small, and
the hedges high and full of trees. This has a singular effect in

travelling through the country
;
the eye seems ever on the verge

of a forest, which is, as it were by enchantment, continually

changing into inclosures and hedgerows. There is not,

generally speaking, a piece of woodland in the whole district

(North-east Norfolk), and even plantations are thinly and

partially scattered.”

Eight commons are mentioned in the “ Botanist’s Guide,”

and all have been enclosed. Costessey, for which Gentiana

campestris and Polygonum minus were recorded, was not

enclosed until 1857. Mentha Pulegium was found on Ditching-

ham Common, marked near the river Waveney, south of

*The nomenclature throughout has been brought into accordance with
that of the 10th edition of the “ London Catalogue.”
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Broome in 1797, and enclosed in 1812, and Radicula sylvestris on

Earsham Common, which was “ near the bridge at Bungay,”

and was also enclosed in 1812. For Filby Common, which was

east of the village and was enclosed in 1802, Pilularia globu-

lifera was noted. Taraxacum palustre was found on the

Lower Common at Heydon, perhaps that mentioned in the

time of Elizabeth as “ the common from Blakebrigge (Cawston)

towards Heydon, north, eight score acres set out by marks and

crosses,” though there was a Heydon Common west of the

Hall in 1797. Hoveton Common, which was west of Burntfen

Broad, and was enclosed in 1819, yielded Cicuta virosa and

Stratiotes Aloides, the latter “ in great abundance.” For

Rollesby Common, which was east of the Broad in 1797, and

was enclosed in 1813, Hieracium umbeUatum was recorded,

and for Scoulton Common, east of the Mere on the way to

Hingham in 1797, and enclosed in 1803, Mentha aquatica a.

hirsuta.

The arable common fields which were almost universal in

Norfolk until the middle of the 18th century, have vanished

and left few traces. There are still half-year lands with turf

balks at Runton, and fields similarly divided at Hapton,

Tacolnestone, and Tivetshall, but otherwise there is little

existing evidence of the open-field system. The change must

have injuriously affected certain species of plants which

flourished on the turf balks, and have favoured those of the

hedgerows. The “ Botanist’s Guide ” mentions Apera Spica-

venti in Gayton Field which was enclosed in 1810 but marked

north-east of the village in 1824 ;
Linum angustifolium in

Gunton Fields
;

Apera Spica-venti in Witton Field, enclosed

in 1812
;

and Melampyrum arvense
“

in the common field at

Sporle, especially among wheat.” This was enclosed in

1804. Panicum lineare was recorded for ” sandy fields between

Brandon and Moundeford,” evidence that intermittent cultiva-

tion was then, as now, possible on these barren heathlands.

“ Mundford Field ” was in 1826 south of the village and west

of the road from Brandon. Salvia pratensis recorded in Cam-

den for Horsford Meadow, was probably found in the common
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pasture. Orobanche ramosa found in a hemp-field at Brome,

makes mention of a crop now rarely cultivated.

The heaths also serve to indicate some of the results of

enclosure. Cawston Heath, for which Tillcea muscosa and

Malaxis paludosa were noted, and Drayton Heath for which

the former plant was recorded, still remain, though restricted

in area. For Filby Heath, which was enclosed in 1802, and

appears to have been land slightly above the water-level ad-

joining the Broad, Centunculus minimus was noted
“
very near

the water,” and Polygonum minus, Alisma ranunculoides, and
Carex binervis for the same locality. Pilularia globulifera

was recorded for Hainford Heath, which in 1797 was east of

and adjoining the road from Norwich to Aylsham, but this was
enclosed in 1802 and is now cultivated. There is, even now,

plenty of heathland “ between Hillington and Houghton,”

for which Gough’s Camden recorded Verbascum Lychnitis
;
but

Dawson Turner was probably correct in suggesting that V.

pulverulentum was intended. Leziate Heath (Warren in 1797)

is still in existence, though Gentiana Pneumonanthe appears

to have vanished. Household Heath has, however, been

greatly restricted in area. In 1739 Blomefield said :
“ House-

hold is a large heath now, but most of it was wood formerly,

and is about 4 or 5 miles in length and breadth,” that is, it

covered an area of between 16 and 25 miles. As recently as

1797 it extended to Salhouse and Woodbastwick, as the act

for enclosing the northern part was not passed until 1801.

This will explain the record in Gough’s Camden of Lycopodium

inundatum
“ by the spring on Household.” There are still

moist places in various parts of the larger area which would

then probably have fitted the description. Trifolium glomcra-

tum was found “ by Kett’s Castle on Household Heath.” This

was actually on the heath in 1803. It stood at the top of the

hill opposite Bishop Bridge, and consisted of the ruins of St.

Michael's Chapel, subsequently called “ Kett’s Castle ” because

Kett made it his residence during the rising associated with

his name. Other records for Household were Tillcea muscosa

and Botrychium Lunaria, and a lichen “ on Household Heath
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towards Rackheath.” Tlilaspi arvense was found “ on the

shooting-ground, Norwich,” apparently that part of Mousehold

Heath on which the barracks and prison now stand, marked

as " Shooter’s Hill ” on Faden’s map in 1797. Poringland

Heath has quite gone, though in 1797 it covered all the high

ground in the parish. For this were recorded Chrysosplenium

alternifolium, Alisma ranunculoides, Scirpus pauciflorus, and

Carex binervis, so that it was obviously a wet heath which

has changed greatly since these plants were found. It was

enclosed in 1800. For Rollesby Heath, which was enclosed

in 1813, Gentiana Pneumonanthe and Alisma ranunculoid.es

were recorded. Like Filby it appears to have adjoined the

Broads, and neither was marked in 1826 when Ormesby Heath

occupied a large area to the east. Centunculus minimus was

plentiful on South Wootton Heath (described as Warren in

1797), of which South Wootton Common is a portion remaining.

Stratton Heath on which Antennaria dioica, Gentiana Pneu-

monanthe, G. campestris, and Botrychium Lunaria were found,

was marked in 1826 on each side of the road from Stratton

Strawless to Felthorpe, west of the Aylsham highway.

Dianthus deltoides was recorded for Swaffham Heath by

Barton Bendish ;
Herniaria glabra for Caldecote, near Swaff-

ham Heath ;
Gentiana Amarella and G. campestris for Swaffham

Heath near Beechamwell
;
and Antennaria dioica for Swaffham

Heath. Both Caldecote and Barton Bendish are now four

miles from the nearest part of Swaffham Heath. Both in

1797 and 1826 it only extended to the boundary of the parish

beyond which to the west was Beechamwell Warren, and to the

south-west Cley Field, Shingham Field, and Caldecote Field.

When Swaffham was enclosed in 1868, 2,500 acres of heath and

common, and 2.000 acres of half-year lands were allotted to

various owners.

There are indications that the county is much better drained

than in 1805, partly due to improvements in arterial drainage,

and partly to the effects of enclosing and draining the fens.

In the Waveney valley, for example, Anthoceros punctatus

was recorded for Brome “ on the borders between the high and
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boggy ground ”
;

Drosera longifolia, Taraxacum palustre,

TJtricularia minor, Helleborine longifolia, Scirpus pauciflorus,

Cladium mariscus, Carex Pseudo-Cyperus, Osmunda regalis,

and Chara hispida for Ellingham Fen
;

Helleborine longifolia,

Osmunda regalis, and Splachnum ampullaceum for Geldeston

Fen
;

and Carex Pseudo-Cyperus for Kirby Fen. The Act

for enclosing Ellingham, Geldeston, and Kirby fens was passed

in 1802, and as a result they were drained and converted into

grazing marshes. Prior to this they were doubtless similar to

Roydon Fen, for which Drosera anglica, Utricidaria minor,

Liparis Lcesellii, Helleborine longifolia, and Chara hispida

were recorded. This is still common fen containing about

44 acres. Salix Croweana (which Babington gives as a form of

S. phylicifolia

)

was noted from Cranberry Fen, East Winch.

Bryant’s map (1826) shows that this was at the south-west end

of the parish, adjoining Blackborough Abbey and Carr. It

was enclosed in 1815. Malaxis paludosa and Rynchospora alba

were recorded for Felthorpe Bogs, which appear to have been

on the banks of the small stream which rises in the parish and

flows into the Bure between Belaugh and Wroxham. They

now form part of Felthorpe Common, of which the shooting

only is let, and the proceeds divided among those parishioners

who have been resident three years, and whose rent does not

exceed £5 per annum. Pilularia globulifera was found on the

sides of turf pits in Horning Fen, for which Lastrea Thelypteris

and Osmunda regalis were also recorded. In 1797 this extended

along the north bank of the Bure from Hoveton Broad to

Ant Mouth, but it was enclosed in 1807. Carex lasiocarpa was

noted for Old Buckenham Fen, and Potamogeton heterophyllus

was found in turf pits there. This now consists of 80 acres,

where the poor have the rarely exercised right of turf cutting,

and according to Morden’s map (1695) surrounded “ Ye Mere.”

The sides of turf pits at (Potter) Heigham was given as a

locality for Pikdaria globidifera. The enclosure here took

place in 1801. Newton St. Faith’s bogs (enclosed in 1800)

were apparently a happy hunting-ground for local botanists

but have evidently changed greatly. They formed part of the
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area now known as Newton Common in Horsford. For these

were recorded Slellaria palustris, Drosera longifolia, Senecio

Palustris, Utricularia minor, Liparis Lcesellii, Hellebonne

longifolia, Habenaria viridis, Sparganium affine, Alisma ranuncn-

loides, Scirpus compressus, Cladium mariscus, Carex diandra,

C. limosa, C. inflala, Lastrea Thelypteris, Equisetum hyemale,

Pilularia globulifera, and Bryum dealbatum. Shouldham

Fen is given as a locality for Drosera anglica and D. longifolia,

and has probably changed but little, as there is still a Mow
Fen (marked as Turf Fen in 1834) west of Shouldham Warren.

Rhamnus catharticus was noted for “ boggy marshes at Surling-

ham,” and in 1826 all the area between Surlingham Ferry and

Coldham Hall was marked as “ wet marsh.” To a limited area

the expression is still applicable, though here the vegetation

has greatly encroached on the open water of Surlingham Broad.

Wrongay Fen, for which Salix nigricans was recorded, per-

petuates the Domesday Book nomenclature for Wormegay.

An Exchequer Deposition in 1578 has references to Roughffen,

Bushefen, and Hemp-pitts, and Wormegay Fen was between

the village and the Nar in 1797.

The only references to moors are to Salix triandra on Badley

Moor, East Dereham, now containing 26 acres, but much

larger prior to the enclosure in 1815. For Dersingham Moor,

Oxycoccus quadripetala, Osmunda regalis, and Polytrichum

strictum were noted. In 1826 the area was known as Dersing-

ham Common (enclosed in 1857), but the plants named un-

doubtedly grew in the swampy area at the western foot of the

greensand ridge.

Most of the woods mentioned are shown on Bryant’s map of

Norfolk, 1826. The moss, Phascum serratum, was recorded for

Acle Wood, another for “ marshes near Acle Wood,” and a lichen

for “ a barn door at Acle between the town and the wood.”

Richard II. granted to the inhabitants of Acle certain privileges,

including “ a turbary in the park of Acle.” * There was a

Special Exchequer Commission in 1581 as to the spoils of Her

Majesty’s Wood in Acle Wood, and an Exchequer Deposition

Blomefield’s Norfolk, Vol. xi., p. 93.
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in 1605 as to taking oaks out of Acle Wood. Acle Wood and

Little Wood were in 1826 two miles south of the village, east

of the road to Moulton, where there is still a Wood Farm,

though the wood itself has been destroyed. Gnaphaliurn syl-

vatizum, Arnoseris minima, Veronica montana, and Equisetum

hyemale were recorded for Arminghall Wood, which was west

of the church and was called Priest Wood in 1797. Its northern

portion still remains. Dawson Turner quotes Gough’s Camden

as the authority for Paris quadrifolia in Blackwell and Pismill

Woods, but these I have been unable to trace, though there was

a Blackwall near Waxham. Viola hirta was recorded for a wood

at Boughton, which still remains between the village and the

fen, of approximately the same size as in 1826. Paris quadri-

folia was found in Bedingham Wood, but this undoubtedly

refers to Sexton Wood, which is on the Bedingham boundary,

though in.the parish of Hedenham. Hedenham Wood formerly

occupied a considerable area north of the church, but the wood

for which Carex strigosa was recorded was, according to Wigham

in the “ Norfolk Tour,” Sexton Wood. Earsham Wood, for

which Ophrvs muscifera and Calamagrostis epigeios were

recorded is not so easy to identify. “ Earsham Woods ” wrere

to the east of the road to Hedenham in 1797, and in 1826 Holy

Grove and Banters Wood were marked in the parish. Cam-

panula latifolia was found in Forehoe Wood near Kimberley.

Thiswras each side of the main road from Norwich to Hingharn

in 1797, and Four Hill Wood adjoined the road on the south in

1826. Calamagrostis canescens w'as found in “ Blake’s Grove,

near Gawdy Hall, Harleston,” and Neottia Nidus-avis in Gawclv

Hall Wood. The former is north-west of the Hall and the

latter (now “ Big Wood ”) south. For Hethel Wood, which

was immediately east of Potash Farm, Calamagrostis epigeios

was recorded, and Geranium sylvaticum for Holt Wood in

Leziate. Holt or Holthouse w'as part of the parish (Blomefield,

Vol. VIII., p. 337), and Holt Wood was on the south-western

boundary of Leziate, adjoining Mintlyn, west of the present

Holt House, which was formerly the property of James Crowe.

“ Prior’s Wood between Downham and Lynn ” is a somewhat
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vague locality for Geum rivale. It probably formed part of the

extensive area of woodland at Wallington-cum-Thorpland.

Paris quadrifolia was recorded for Rackbeath Wood, which

was north of the road from Norwich to Wroxham. Lichen

Tnrneri was found in fruit by Dawson Turner at Stanninghall

Wood, which seems identical with Broom Wood, through which

the road from Norwich to Coltishall passes at 5 miles from the

city. Peucedanum palustre was noted in a marsh adjoining

Way ford Wood, at Stalham, which still remains north of

Wayford Bridge, though greatly reduced in area. Woolverton

Wood was a site for Geum rivale. This was south of Wolferton

(marked Wolverton on the Ordnance Survey map of 1824)

on the border of Babingley, and is still in existence. It

was referred to as " Woolferton Wood ” in the 16th century

Household Accounts of the !e Stranges of Hunstanton.*

Hills are not frequent in Norfolk topography, although

Campanula Rapunculus was noted for the artificial hill at Old

Buckenham Castle, and Helleborus fcetidus and Calamintha

Nepeta “ on the castle hill at Castleacre.” Lalhyrus sylvestris

was found “ on the brow of a hill on the south side of Brundall

church ”
;
Thesium humifnsum and Orchis ustulata on Should-

ham limekiln hill, which is east of Shouldham, where the road

turns north to Marham
;
and Narcissus poeticus on Worstcad

Hills, probably Sandy Hill, between Worstead and North

Walsham. Anemone Pulsatilla was recorded for the Tulip

Hills near Lexham, a ridge of ground south-west of East Lex-

ham ;
and Trifolium scabrum, Vicia lathyroides , and Veronica

verna for Balking Hill, Harleston, a locality I have been unable

to identify, unless (as seems likely) it is Beacon Hill, north of

Shotford Bridge. For the Bath Hills, Ditchingham, the

records were Pyrus torminalis, Blackstonia perfoliata ,
and Iris

fcetidissima. In mediaeval times part of the slope of the hills

was the site of the Earl’s Vineyard, and in 1275 40 gallons of

home-grown wine from this spot were sold at 2Jd. a gallon,

and in 1278 16 gallons at 3d., the price indicating that the

* J. H. Gurney’s "Early Annals of Ornithology,” p. 139.
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quality was little inferior to ordinary Bordeaux or Gascony.*

Norwich records show that the topography of the city has

changed greatly since the publication of the “ Botanist’s Guide.’

A plan of Norwich in 1807 shows that there were very few

houses outside the city walls where there was chiefly arable

land. In 1818 the city area was reckoned “ from Conisford

Gate to Magdalen Gate and from Bishop’s Gate to St. Bene-

dict’s.” Setaria verticillata was then found on a “ field out of

St. Giles’ Gates,” Camelina sativa
“
out of St. Giles’ Gates by

the roadside,” Ranunculus parviflorus
“
between St. Giles ’ and

St. Stephen’s Gates,” Cynoglossum montanum
“
out of St.

Benedict’s Gates,” and Papaver hybridum
“
Just out of St.

Benedict’s Gates.” All these areas have now been built on.

“ Between Norwich and Heigham towards the river ” was a

site for Peucedanum palustre ;

“ meadows between Norwich

and Thorpe, ” and ” osier ground at Thorpe ” for Geum rivale
;

and “ King Street Meadows ” for Cardamine amara and Salix

purpurea. The 1807 plan shows that most of the area between

the city end of King Street and the river then consisted of

meadows and gardens, and in 1779 part of the area was “ My

Lord’s Gardens.” Holosteum umbellatum was recorded for

“ wall in St. Faith’s Lane,” and Teucrium Chamcedrys
“

in

profusion on the city walls between St. Magdalen s and St.

Austin’s gates.” A lichen was recorded for “ Mr. Crowe's

plantations at Lakenham.” James Crowe, as Miss Geldart

has pointed out,f owned an extensive property at Lakenham,

and lived there at Tuckswood House, in the garden of which

he grew all the available species of willow.

The Yarmouth records chiefly specify the Denes, though

" wet heaths about Yarmouth ” are given for Scirpus pauci-

ftorus, and " salt marshes round Yarmouth ” for Cochlearia

officinalis and Alopecurus bulbosus. H. Swinden’s map of

Yarmouth in 1779 showed that the town was then contained

within the walls, between which and the sea on the east was a

wide stretch of Denes with a number of windmills. In a

Thorold Rogers’ “ History of Agriculture and Prices,” vol. I., p. 29.

•fTrans. Norf. and Nor. Nat. Soc., Vol. IX., p. 665.
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charter granted by Edward I. it was stipulated “that they of

Yarmouth shall not build but five windmills upon the Denes,

and these mills shall be built to the least damage and nuisance

of the Denes, and of those who shall dry their nets there.” For

the Denes a mosswas recorded “ in wet ground by the oil houses.’

These were low warehouses on the south side of Selby Road, and

were erected by a company formed to carry on the whale

fishery.* Chenopodium Vulvar ia was noted “ among the dung-

hills on the Denes ”
;

Corynephorus canescens was found

“ particularly by the South Battery.” Tillcea muscosa was

found “ especially about the Whale’s Jawbones,” and Ornitho-

pus perpusillus in the same locality. These jawbones stood on

the South Denes, and are now in the Tollhouse Museum.

They are illustrated in Palmer’s “ Perlustrations.” Frankenia

Icevis was recorded for “ moist parts of Yarmouth Denes, near

the Ferry, on the edges of ditches.” This was probably the

Lower Ferry.

Senecio palustris was recorded for “ sides of Haddisco Dam,”

and Stratiotes Aloides for “ ditch on the side of Haddisco Dam

by the Turnpike Gate.” The turnpike extended a distance of

eight miles from St. Olave’s bridge to the Beccles turnpike,

and the gate was at the village end of the dam. Reedham Dam

was given as a locality for Chara hispida. Ranunculus Lingua,

Stratiotes Aloides, and Scirpus triqueter were said to have

occurred on the “ sides of Acle Dam, and Stellaria uhginosa

in “ ditches on Acle Dam.” The record for Scirpus has,

however, always been doubted. Carum segetum was found in

a “ hedge adjoining a public-house at Acle by the Dam.” This

might be either the “ Angel ” or the “ Hermitage.” An

interesting record is associated with Acle Bridge. R. C. Taylor

in his “ Geology of East Norfolk ” (1827) says that “ the bridge

called Weybrigg at Acle, and the great causeway connecting

with it, were certainly in existence in the 11th century, and we

find that payments were made towards their repair in 1101 and

succeeding years.” Sherard in Ray s Synopsis Methodica

Stirpium Britannicarum ” (3rd ed., by J. J- Dillenius, 1724
)

Palmer’s Perlustrations, Vol. III., p. 228.
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recorded Senecio palnstris as found “ In the way from Norwich

to Yarmouth a little before you come to Oakley Bridge,” and in

the British Museum Herbarium there is a specimen from ” Near

Oakley-bridge between Norwich and Yarmouth. August,

1725. Rev. J. Hemsted.” Mr. Arthur Bennett says* “ I

have failed to find this on any Norfolk map, and no one seems

to know of such a place in the county.” He suggests it may

have been Oakley in Suffolk—a roundabout route to get from

Norwich to Yarmouth. The explanation is simple. In the

Yarmouth Hutch Map Acle is spelt Ockley, as it is in H.

Moll’s map of Norfolk, 1724
;

while in Robert Morden’s map

1695 it is marked Acle, als. Ockle. Blomefield derived the place-

name from A-Clee or A-Cley, a place subject to inundations,

and A-Clee is still a pronunciation common in the neighbour-

hood. Dawson Turner understood this, for in the “ Botanist’s

Guide ” Sherard’s record for “ Oakley Bridge ” is given for

Acle. Myriophyllum verticillatum was found in “ ditches

adjoining Acle bridge.”

Among the varied localities given is “ about the battery at

Cromer” for Medicago falcata. A map of the town in 1747

shows a gun battery at the end of Jetty Street
;

but another

was constructed during the Napoleonic wars, on a site thought

by Mr. Walter Rye to be that of the present Coastguard

Station. In 1799 the Cromer Volunteer Artillery practised

from a “ platform on the edge of the cliff.” I have been

unable to trace “ Maplebush Lane at Gressenhall,” which was

a locality for Melampyrwm cristatum. Dianthus prolifer was

found “ in a close on the bank side over against Hellsden Old

Hall about half a mile out of St. Austin’s Gates, Norwich.”

This was between the road to Drayton—close to the first mile

stone— and the river Wensum. Between the Old Manor House

and the river there are still traces of old buildings, probably

the Hellesdon Hall begun by Augustine Somerton, who died

in 1584.

“ Brancaster very near the public-house ” was a locality for

Sliceda fruticosa. On Faden’s map (1797) this inn was marked

*Trans. Norf. & Nor. Nat. Soc., Vol. IX., p. 645.
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as “ Ship Ale-house,” and still remains. L tricularia minor

was found at Cawston Decoy, which the late Mr. T. Southwell

said* was formerly in the Bluestone Plantation, but no records

of it remain. It was not marked on any of the maps between

1797 and 1826
,
but there is still a pool at the spot. Leonurus

Cardiaca was recorded ‘‘by the windmill at Wortwell, and

Arabis glabra
“

in a hedge by the windmill at \\ ortwell. In

Faden’s map (1797) this windmill was marked east of Redenhall

church at a spot still kno\im as ‘‘ Mill Hill.’ Tunstead, in

a pit near the public-house,” was a locality given for Mentha

Pulegium. The inn was probably the ‘‘ Horse and Broom

near which there are still several pits. Lathyrus Aphaca

was recorded " about a gravel-pit in the road from Norwich to

Brooke,” probably that at Poringland, and Teesdalia nudicaulis

for Needham sandpit. Ophrys muscifera was noted on the

walks of the moat garden at b incham (a square moat south-

west of the Hall), and Mentha rotnndifolia on the ' edge of an

old moat at Shingham.” For a lichen found at loft, and

another “ on the pound at Toft,” either loftrees or loft Monks

is the locality. Both are equally likely, as in contemporary

maps the former was always marked as ” Toft Irees,” and

Toft Wood and Toft Farm were marked on the O.S. map of 1838.

Veronica triphyllos was recorded in Camden as ” at Rowton

between the town and the highway 12 miles before y
rou come

to Norwich.” The highway was probably that fiom Aylsham

to Cromer, a continuation of the turnpike from Norwich to Ayls-

ham, but the distance from Norwich at Roughton would be 18

miles. The 12 miles alluded to are probably the ‘‘old

British mile ” mentioned in Harrison’s ” Description of

Britain” (1577), and the equal of the Gallic leuga of 2,200

metres. On Morden’s map of Norfolk (1695) the scale of miles

is given in three forms marked Great, Middle, and Small,

representing the variations between statute and customary

miles. Marshall's “ Rural Economy of Norfolk,” published in

1795, mentioned a Norfolk rod of seven yards. The Norfolk

Tour ” (1808, p. 11) states that in the south aisle of St. Nicholas

*Trans. Norf. & Nor. Nat. Soc., Vol. II., p. 538.
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Church, Great Yarmouth, there was a tablet written before the

Reformation in which certain historical information was given,

including “ distant from Norwich 100 furlongs.” If this applies

to the distance in a straight line, and not by the road, which then

passed through Loddon, it is substantially accurate according

to the standard of the “ old British mile.” 100 furlongs were

12J miles, which equalled 18f statute miles, and the distance as

the crow flies is about 18 miles. It is improbable that this

explanation affects the record for Artemisia campesiris found

“ By the roadside about a mile from Thetford on the road to

Norwich in great abundance,” as there were milestones on the

road in 1805. Silene Otites was also found “ a little way from

Thetford in the road to Norwich.” In 1797 there was no planta-

tion by the roadside at this spot as there is now, and was in 1826,

rendering the locality a most unsuitable one for either Artemisia

or Silene. It seems to me probable that the Artemisia found at

Thetford in July, 1885, by Mr. H. D. Geldart, came from near

the first milestone on the London Road. Miss Geldart has a

specimen collected therein September, 1885, by Mr. J. Edwards,

and it still occurs. Fritillaria Meleagris was found in ‘‘ a field

called the Seven Acres and the adjoining ones by the side of

Mendham Long Lane, near Harleston,” and Crocus vernus in

one of the same fields. This was probabW the road that winds

round to Mendham by Shotford Bridge, the only one marked

in 1797, though a nearer way marked as Mendham Lane appears

in Bryant’s map, 1826. From the diary of Professor C. C.

Babington it appears that on May 10th, 1837, he and a friend

walked from South Elmham St. Margaret’s to Harleston. He

continues :

“ Returned by Mendham Long Lane and saw plenty

of Crocus vernus (of course out of flower) in a field on the right

of the lane near to Harleston. We also observed a single

specimen of Fritillaria Meleagris in a field called the Seven

Acres on the left of the lane,” * and Crocus vernus was “still

abundant and apparently spreading ” in 1888f

*" Memoirs, Journal, and Botanical Correspondence of Charles C.

Babington,” p. 61.

f Flowering Plants of Harleston
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Of the Norfolk plants recorded in the “ Botanist’s Guide
”

the following are now considered to have been inaccurately

identified :

—Viola lactea, Sm., Lavatera arborea, L., Erodium

moschatum, L’Herit, CEnanthe pimpinelloides, L., Anaphalis

marszaritacea, Bentham and Hook fil., Cnicus nelerophyllus,

Willd., Cynoglossum montaneum, L., and Scirpus iriqueter, L.

There are other plants of which the records are not disputed,

but which have either not been seen in the county since the early

years of the 19th century, or are now practically extinct. It is

improbable that the eleven following species can now be found

in Norfolk :
—Anemone Pulsatilla

,

L., recorded for Sporle and on

the Tulip Hills, near Lexham
;
Glaucium phceniceum, Crantz.,

found by Stillingfleet in 1775 and not again recorded until I

found it on a waste patch in Norwich in 1915; Holosteum

umbellatum, L., recorded for wall in St. Faith’s Lane, Norwich,

and apparently last seen in Norfolk by the late Mr. H. D.

Geldart in 1887
;

Antennaria dioica, Gacrtn., recorded for

Stratton Strawless and Swaffham Heaths
;
Campanula Rapun-

culus, L., found on the hill of Old Buckenham Castle ;
C. patula,

L., recorded for near Holt in the way to Binham ;
Teucrium

Chamaedrys, L, “ in profusion on the City Walls between St.

Magdalen’s and St. Austin’s Gates, Norwich,” but not noted

for many years ;
Orchis ustulata, L., for which the only record

is Shouldham Limekiln Hill
;

Scirpus sylvaticus, L., recorded

for Ditchingham ;
Gastridium lendigerum, Gaud, recorded for

cornfields at Gillingham ;
and Bromus giganteus, L., b. triflorus,

Svme, the only Norfolk record for which is that for “ fields at

Saham ” in the “ Botanist’s Guide.” To these Dr. G. Claridge

Druce considers that Senecio palustris, Hook, should be added

as a plant now extinct. (Rep. B. E. C., Vol. V., p. 734.)

Of the mosses and hepatics, Mr. W. H. Burrell, F.L.S.,

informs me that ATeckera antipendula—Antitrichia curtipendula,

Brid., has only been recorded once apart from the record in

the " Botanist’s Guide and Brvum dealbatum-Amblyodon

dealbatus, Beauv., owes its Norfolk status to Crowe s record in

the “ Botanist’s Guide.”
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WILD BIRD PROTECTION IN NORFOLK

By Sydney H. Long, M.D
,
F Z.S.

The principles underlying the bye-laws of the Norfolk County

Council for the protection of wild birds are
: (1 )

the proclaiming

of certain areas as “ protected areas ” during certain months

of the year
; (2) the enumeration of certain birds which it is

unlawful to take or to kill within specified dates
; (3) the pro-

tection of the eggs of certain birds
; (4) all-the-year-round

protection to a limited number of birds for which, either from

their rarity or because of their usefulness to man, protection

has been considered advisable.

Speaking generally, it may be said that the “ protected areas”

are embraced by (a) the whole of the foreshore of the countv

between high-water mark and the first boundary of enclosed

or cultivated land, and (b) the area known as the Broads dis-

trict. In the central parts of the county it has not been deemed

advisable to proclaim any areas as being specially protected,

but rather to rely upon owner or occupier to afford protection

when such is specially needed, e.g., at Scoulton Mere. From

time to time the County Council has been memorialised by our

Society on the subject of protected areas, and has been offered

suggestions as to the birds (and their eggs) which should be

scheduled and, in the main, the representations that we have

made have been acted upon.

The first Wild Birds’ Protection Act was passed in 1880,

but it soon became obvious that unless measures were taken

to enforce the act the latter would become a dead letter.

Various Wild Bird Protection Societies were formed in

different parts of the country, with the object of collecting

funds for the employment of watchers during the nesting season

in different localities, and Norfolk was not behindhand in this

movement. Up to the present year (1921) the following local

societies have been undertaking this work for the county.
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The Breydon Wild Birds’ Protection Society

In 1888 this Society was formed with the object of stopping

the indiscriminate shooting of the rare birds known to visit this

tidal estuary during the summer months. With Mr. Henry

Frederick of Great Yarmouth as its honorary secretary, it has

yearly maintained, during the summer months, a watcher,

who lives in the Society’s house-boat moored in the centre of

the area. The results of this protection have been published

from time to time in the pages of these Transactions. During

the past season Mr. H. H. Halls, of Norwich, has undertaken

the secretarial duties of this Society, as the successor to Mr.

Frederick, and he reports that the watcher (George Jary) was

on duty from April 2nd to August 13th. From the latter’s

note-book we find that the first Whimbrel turned up on April

5th, an early date, and on April 23rd a few Little lerns were

seen. Two Black Terns were seen on May 23rd. A Spoonbill

appeared on June 8th, and was joined by a second on the 13th
;

one of these birds left on the 16th, and the other on the 19th.

No other spoonbills were seen during the season.

The Blakeney Wild Birds’ Protection Society

To Mr. Ouintin Gurney must be given much of the credit

for the success that has attended the work of this society, which

was formed in 1900, and for which he has acted as honorary

secretary and treasurer ever since. On Blakeney Point, as

those of our members who visited this reserve on May 29th

will know, there is a strong and flourishing colony of Common

and Little Terns with an increasing number of Sheld-ducks.

It is interesting to note that Sandwich and Roseate Terns are

also making an attempt to colonise on this area, where two

nests of each species with eggs were found this year. We

visited the Point on August 28th, when there were still

200-300 Terns in residence. Amongst these we were able to

identify a number of Sandwich Terns and a few Roseate

Terns. There were also a few quite young chicks on the

nesting ground. These late hatchfngs are probably explained

by a high tide early in June whieh swept the area of most
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of the eggs and drowned many young birds. For many

years Robert Pinchen has been the watcher during the nesting

season, and he is now employed as such all the year round by

the local committee of management of the National Trust, it

having been arranged (at a meeting of the Committee at Cley in

January, 1921) that his wages shall in future be paid by the

latter body, supplemented by monies collected by the local

W. B. P. S.

The Wells Wild Birds’ Protection Society

At about the same time as the Breydon Society was started

another bird-protection enthusiast, the late Mr. Charles Hamond
of Twyford, took in hand, with the co-operation of the late Col.

Feilden, the supervision of the large ternery at Wells, and Mr.

Hamond annually collected from his friends funds sufficient to

defray the expense of a watcher on this section of the coast.

This he continued to do until a year or so before his death (in

1914), when the protection of the birds was taken over by the

Holkham Estate. The present watcher is Tom Cringle, who

reports that the birds have had a good season, though he thinks

that there was a slight falling off in the number of Common
Terns’ nests this year. No Sandwich Terns nest here, but

there are a few pairs of Little Terns. Also about ten pairs of

Oyster-catchers, and some thirty pairs of Sheld-ducks, in

addition to Redshanks and Ringed Plover, nest on the area.

The Black-headed Gulls, which until recently confined their

nesting sites to the neighbourhood of the Mow Creek, have

this year nested " all over the marshes as far as Stiffkev Marsh.”

Cringle laments the fact that the eggs of L. ridibundus are not

on the scheduled list, the result being that many of the eggs

at Wells are robbed by boys and others.

The Wolferton Wild Birds’ Protection Society

H.M. The King is Patron, and H.R.H. The Prince of Wales

Vice-Patron of this Society, which will always be associated

with the name of Col. George Cresswell, who has been its honor-

ary secretary and treasurer since its foundation more than
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fifteen years ago. Not only has Col. Cresswell made himself

responsible for collecting the funds, but during the nesting

season he has regularly visited the area two or three times a

week. Writing (July, 1921) he says “ With regard to the

present season Common lerns were more numerous, Little

Terns about the same, and Ringed Plover appeared to show an

increase over last year. No eggs were lost this season owing to

exceptionally high tides. One thing I cannot account for, and

that is that the colony is far more scattered than formerly,

and consequently the watcher has more ground to cover. \\ ith

regard to the Sheld-duck on Wolferton and Dersingham

heaths, I made an estimate a few years ago, which was naturally

only a rough and imperfect one owing to the nature of the ground,

and came to the conclusion that about 100 pairs were nesting.

I do not think that any Herons nest in Dersingham decoy now

,

but they do in Wolferton Wood.” The Society possesses

a hut for the watcher, and is the only one that can shew a credit

balance in its accounts.

Other Breeding Areas

Our own observations as to the fortunes of the new colony of

Little Terns at Horsey lead us to believe that there was a good

hatching in 1921, and that the numerical strength of this

colony remains about the same as that of last \ear, namelv,

some forty to fifty pairs. Several pairs of Ringed Plover also

nest on this part of the coast. By arrangement with a keeper

on an adjoining beat we were able to exercise some supervision

over the area during the past breeding season.

Although we are not in a position to give a census of the

Bitterns’ nests in Norfolk in 1921, we have good reason to state

that at least ten pairs hatched off, and we are of opinion that the

number of nests is still increasing yearlv. We are satisfied

that in all the districts in which these birds are known to nest

they are given good protection.

As regards the Harriers, we have received reliable evidence

that six pairs of Montagu’s Harriers brought off their young
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this year, and one pair of Marsh Harriers. Also, that two pairs

of Short-eared Owls nested in the same district. All these

birds have been jealously guarded.

A few pairs of Garganeys nest in the county (we heard of two

nests having been found this year), and Ruffs and Reeves

continue to visit us during the vernal migration, but we have not

heard of any nest of this species having been discovered this

year. Our observations confirm those of others about the

Bearded Tits, which would now seem to have recovered from

the high mortality produced among them by the severe winter

of 1916.

The Norfolk population of Great Crested Grebes must be

very considerable at the present time, for not only are these

birds to be found generally distributed over all the broads—

a

year or so ago we one day counted twenty on South Walsham
broad—but they are also to be found breeding on many other

pieces of water in different parts of the county.

In the Breckland district, where more species of ducks breed

than in any other part of Norfolk, good protection is given by

most of the landlords, and although some of the meres have

wasted considerably owing to the prolonged drought, the

number of Tufted Ducks, Gadwall, Pochards, and other fowl

that nest on these sites does not seem to have diminished this

year.

We have paid several visits to the Scoulton gallery during the

past season, where the number of Gulls appeared to be about,

normal. The first eggs were laid on the 2nd of April, and by

July 6th only some 200 gulls remained on the mere. In spite

of the parched condition of the surrounding arable lands there

was no undue mortality among the chicks : in this our own
observations were borne out by those of the keeper.-

The above brief resume of the history of bird protection in

the county shows that through the instrumentality of enthusi-

astic and influential local secretaries funds can be collected

for this purpose, though not without difficulty. Why, then,

has our Society at its last annual meeting decided to form its
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own “ Wild Birds’ Protection Committee ” and to take over

the responsibility for bird protection in the whole county r

It was known that two of the local secretaries, Mr. Frederick

and Mr. 0. E. Gurney, were anxious to be relieved of the onus

of collecting these funds, and since then a third, Col. Cresswell,

has also been obliged to resign. In the past there has been no

concerted action between these different societies, and, what is

a very practical point, there could not be any intermingling of

the funds, although these were all collected for a common

object, and, as experience has shown, mostly from the same

people. Moreover, if the services of a watcher were ever called

for unexpectedly for any new section of out coast-line, as at

Horsey last year, there were no funds upon which our

Society could draw to give the necessary protection. For

these reasons it has been considered advisable to co-ordinate

the work, and to bring it under the responsibility and

control of a central representative committee of Norfolk

ornithologists. Such an arrangement will facilitate any

future co-operation with adjoining counties, if, as is strongly

held by some, the geographical units for bird protection should

be enlarged.

Our first effort must be directed towards increasing our funds

and extending our clientele, because, as stated above, the

subscription lists have hitherto been limited to a very few names.

We believe that the majority of our members will be prepared

to take their financial share of this work and induce their

ornithological friends to assist them. The amount required

i? about £100 a year, and we hope for a liberal response

to this appeal. Subscriptions should be sent to our Hon.

Treasurer, Mr. Robert Gurney, Ingham Old Hall, Norfolk.
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THE TRAVELS OF PETER MUNDY
By J. H. Gurney, F.Z.S.

To Mr. N. B. Kinncar, of The Natural History Museum, I am
indebted for a reference to " The Travels of Peter Mundy,”
whose quaint Diary was discovered in the Bodleian Library at

Oxford, and has now been printed by the Hakluyt Society.

Mundy was a most observant man, and from his journal we
now learn that there may have formerl}/ been a second Devon-
shire breeding-place of the Gannet (Sula bassana).

The exact date at which the explorer or his seamen visited

the island where the Gannets were is not quite clear, but it was
either in 1635 or 1636. His vessel was starting for India, and
after leaving Falmouth harbour, the captain “ stopped at a

rock standing out a little in the sea, commonly called the Gull

Rock, there to take in some crabs . .
“ Hither,” continues

Mundy, “ doe resort all the Sea fowle thereabouts to breede,

as Gannetts, Gulls, Seameawes, Shaggs, Murres, Divedappers,

etts., which belongeth to a gentleman in the Country, whoe
att tymes fetch away their Younge.” The rock here alluded to,

which still bears the name of Gull Rock, lies off Nare Point,

about five miles from the Eastern extremity of Falmouth
Bay. Reaching to a height of about 125 feet, it has probably

always been a breeding place of Gulls, which still resort there,

together with Shags and Murres, but no Gannets are known
to have nested within living memory.

A few days afterwards Mundy ’s ship moved on to Weymouth,
where he did not fail to visit the Great Portland beach, six miles

or more in length. Here he tells us “ bredd many Swanns,

the Royaltie apperteyninge to Sir George Stranginge [? Strang-

ways ”]. This celebrated Swannery, which dates back to before

the Reformation, has often been described. In 1892 I found

the number of nests had somewhat decreased, but there were

quite enough of the birds to make a good show. Mundy goes

on to say that in the Portland cliffs there do “ breed a Certen
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sea fowle named Pewitts, many of them from hence [are] carried

to London . .

“
Pewitt was usually applied to the Black-

headed Gull, but the reference here is to the Herring Gull.

It was at Portland that Mundy also, saw a black fowle with

Yellow Bill and Leggs, commonly called Cornish Dawes, many

being of opinion that there w^ere none elsewrhere to bee seene

but in Cornwall, or neare adjoyninge . . . The Chough, which

is the bird here meant, held its own for a long time, but is be-

lieved to be now extinct in Dorsetshire, though still found in

Cornwall.

Some of Peter Mundy’s notes refer to foreign countries. Thus

in 1638, when homeward bound from China, his vessel put in

at Mauritius, and this gives us a paragraph about the Dodo,

which, however, he did not himself see. But if in this he was

disappointed, his crew caught what was almost as remarkable,

viz., “ a Mauritius Hen, a fowl as big as our English hens, of a

yellowish wheaten colour.” This was the Aphanaplcryx, which

being good to eat, and easy to capture, did not long survive the

inroads of man. Mundy supplies a sketch of this singular bud

which is considered by Mr. W. L. Sclater to leave no doubt as

to the species (see
“

Ibis,” 1915, p. 316). By his permission

I am glad to be able to reproduce it with this article.
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STEVENSON’S “ BIRDS OF NORFOLK
A CORRECTION

By N. F. Ticehurst, F.R.C.S., M.B.O.U.

It must be so unusual an event for anyone to be able to draw

attention to a doubtful point in such an accurate book as

Stevenson’s Birds of Norfolk, that it is with some diffidence

I venture to offer the following remarks on two of the foot-

notes in his Chapter on Swan History (Vol. III.). Neither

of the points is perhaps of great importance, but the first

clears up, in part, a question which was left in doubt, and the

second puts right a quotation which is certainly misleading.

d he first is in connection with the swan-marks of the

Corporation of Norwich. In the footnote on p. 105 it is stated :

“ This mark ” [i.e., St. Giles’ Hospital mark] “most resembles

the one now in use for the Corporation, but that figured by

h arrell (No. 9) ” [B.B., IV., p. 339) “ as the Norwich Corporate

mark, does not answer to any I have seen on our local swan-

rolls. Yarrell’s figure No. 5 ’’
[p. 332] “ is however identical

with our present Corporate mark, though described as belonging

to Sir Thomas Frowick. Possibly through a printer’s error,

the two woodcuts were transposed.’’ This supposition is not

correct, as I have recently verified by reference to Harley

MS. No. 541, in the British Museum, whence Yarrell obtained

the mark of Sir Thomas Frowick which is quite correctly

rendered by him in his figure No 5. This mark would no doubt

have been used for the owner’s swans on the Thames, so that

presumably there is no impossibility of its having been used

also by a different owner in East Anglia, and have thus been

handed down to the Corporation of Norwich. The source of

Yarrell’s No. 9 is not given and up to the present I have not

found anything to correspond with it in the swan-rolls I have

examined in the British Museum.

The second point is concerned with the footnote on the

Dawson Turner swan-rolls on p. 110, where their title is quoted
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as ' Swan-marks used by the Proprietors of Lands on the

Yare and Waveney, preceded by the order for Swan Botes

established by the Statutes for the Realm of England.’ Ihis

would lead one to suppose that these “ orders ” were for the

regulation of the boats and the ceremony to be followed on

upping-day, whereas they are nothing of the kind. This title

is a verbatim copy of the modern title-page that was added,

when the rolls were separated into their different membranes

and bound up in book form, whether by Dawson Turner or not

is uncertain, as it is not in his handwriting. Its latter half is

a shortened version of the actual heading of the “ orders which,

there cannot be much doubt, has been mis-read. In the Class

Catalogue of MSS. the words are rendered Swan Hots, which

the}' might be, could any meaning be conveyed by them
;
there

is certainly no
“

e ” in them, and the second word does not

begin with a capital. There is some attempt at ornamentation

in the writing of this heading, and the ink being faded it is

consequently not easy to be sure of the identity of the final

letter, but taking the context into consideration there cannot

be any doubt, I think, that the correct reading should be “ The

orders for swanns both by the statutes dv by the Auncient

orders & customes vsed within the Realme of England.”

This not only makes sense but is also word for word identical

with the heading of the “ orders ” published by George Bowyer

in A rchceologia (1S47, p. 423, etseq.), with which the orders them-

selves, apart from differences in spelling, are also identical.

Thev have nothing to do with boats, botes, or bots, and none

of these words occur anywhere in them.
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THE HERRING FISHERY OF 1920

By Arthur H. Patterson

The herring fishery of 1920 was a notable one, distinguished

rather by a variety of vicissitudes than by progress and all-

round prosperity. There was little cause for grumbling on the

score of weather, for, with the exception of one or two north-

easterly gales in November, conditions were favourable for a

good catch. Not a drifter came to grief, and not a fisherman

was lost during the fishing. There were abundant shoals of

herrings in the North Sea, but with the inability of Germany

—one of our largest customers—to pay ready money, and Russia

being an impossible market, the trade was handicapped from

the start and something approaching, at one time, to disaster

to the fishermen, boat-owners, and all others engaged in the

industry, put a great damper upon the enterprise. The

Government, however, lent a hand, seeing to it that the fisher

folk had a living wage, and taking upon itself the regulation of

prices, and guaranteeing shipping and marketing responsibili-

ties. At the very height of the fishing came the coal strike,

but a system of rationing and permits considerably minimised

the difficulties, so that no boat had to be laid up for want of

steam power, although the price of “ black diamonds ” went

up as high as five pounds per ton. Nets, too, went up enor-

mously in cost.

The fishing ran its normal length, starting late in August

and ending in December. The boats fishing out of Yarmouth

numbered 1,011, of which some 700 came from Scotland. The

top boat made over £4,000 for its fishing ; the lowest something

like £800, barely enough to cover expenses. As to prices, the

official minimum was £2 5s. Od. per cran, or £22 10s. Od. per

last
;
and the highest figure realised was £9 8s. Od. per cran,

though, on one occasion, the price per cran dropped as low

as 10s.
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The following figures show the

August (from the 21st)

September

October

November

December

progress of the fishing

1 ,324 crans

22,778 „

339,321 „

179,416 „

13,865 „

The largest delivery on any one da}7 took place on October

28th, when 49,478 crans were brought in by 564 boats.

The total of the catch for the year was 616,707 crans, as com-

pared with 453,571 crans in 1919. These figures are still far

short of those for the year 1913, when 824,213 crans were landed.

It is estimated that the value of the Yarmouth herring fishery

last year amounted to well over £1,300,000.

The Lgwestoft figures show a proportionately good year,

the catch amounting to some 366,000 crans, with 495 boats

engaged in the industry, among them being 51 motor-driven

craft.

METEOROLOGICAL NOTES, 1920

(From observations taken at Norwich.)

By Arthur W. Preston, F.R.Met.Soc.

January

This was a mild and stormy month. Mean temperature

was 3 degrees above the average, and it was the warmest

January since the abnormally mild one of 1916. The ther-

mometer reached or exceeded 50 deg. on nine da\s. Theic

were considerable rains at times, the month’s total being 2.34

ins., or .64 ins. above the normal. Very slight snow fell on the

1 st, after which day there was no snow whatever until March 7th.

The barometer fluctuated much, and there were gales from the

S.W. in the second week. A thunderstorm occurred on the
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evening of the 11th. There were 57 hours of bright sunshine

during the month, against 34 hours in December and 41 hours

in the previous January.

February

Although a trifle less mild than February, 1918, this was a

remarkably warm and dry month, with but little appearance

of winter. Mean temperature was 3.4 deg. above the average,

and the thermometer frequently exceeded 50 deg. There

were few frosts, but none of any severity. The wind was

almost constantly from the S.W. Rainfall was greatly deficient,

the month’s total being less than three-quarters of an inch.

Sunshine was nine hours in excess of the average, and vegetation

made a very early start.

March

The mildness which characterised January and February

continued throughout March, the mean temperature of which

month (46.3) was 4.8 degrees above the normal, and higher

than that of any March since 1859. The thermometer exceeded

60 degrees on seven days, and exceeded 50 degrees on twenty-

three days. Rainfall was about half an inch deficient. There

were some remarkable barometric variations. At 4 a.m. on the

15th the mercury descended as low as 28.50 in., but rapidly

recovered. There were 147 hours of bright sunshine, or 23

hours above the average amount. Vegetation was exceedingly

forward, more so than in any year at this period since 1903,

pear and cherry trees coming into bloom before the end of the

month.

April

This month formed a disappointing sequel to the long period

of summer-like weather which had prevailed for several weeks.

It was a very rainy month, the total fall being as much as 3.60

in. Sunshine was 56 hours deficient. There were no very warm

days, but the nights being generally mild for the season, the con-

tinued moisture was conducive to the rapid progress of vegeta-

tion. The hawthorn was in bloom in this neighbourhood on
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April 15th, and by the close of the month was to be found in

abundance. Many trees were in their full foliage early in the

month, and lilacs and laburnums were in flower several days

before the month’s end.

May

For the fifth year in succession May gave a mean temperature

considerably in excess of the average, and there was much bright,

weather throughout the month, although the total sunshine

fell 40 hours short of that of the brilliant May of 1919. The

earlier part of the month was dry, and Whitsuntide was very

fine, the sun shining for over 14 hours on each of the four days

22nd to 25th inclusive. This was followed by a downpour of

rain on the 26th amounting to .62 ins., supplemented by heavy

thunderstorms on the 29th and 30th.

June

The weather was unseasonably cold during the period 4th to

9th. On the latter day the exposed thermometer fell to 31.2

deg., but in more open parts of the counrv much lower readings

were recorded
;

24 deg. at Worstead and 22 deg. at Pulliam.

Considerable damage was done to potatoes and beans on that

occasion. There were many fine days of moderate heat during

the reminder of the month. The thermometer did not touch

80 deg., but the mean temperature slightly exceeded the average,

as did that of the rainfall, notwithstsnding that rain was

registered on nine days only Thunder occurred on the 13th

and 18th, and it is remarkable that so little thunder developed

in this neighbourhood, as in many parts of England thunder-

storms were severe and frequent on many days. Sunshine of

over 10 hours’ duration occurred on eleven days.

July

This was a cold and very unsettled month, with but few warm

days and no hot ones. The nights were seldom cold, for with

cloudy skies terrestrial radiation was very restricted in its

activity. Although rain was frequent the excess was less than
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half-an-inch, and very much less rain fell here than in some of

the south-western and western parts of the Kingdom. The

highest temperature recorded here was 77 deg. on the 17th,

which is the same height as that registered in the previous

July, which was an even colder month. There was a remarkable

absence of thunderstorms, only one being recorded here (on the

12th). Sunshine was 51 hours deficient.

August

As in July, the absence of warm days and deficiency of sun-

shine was remarkable. The thermometer exceeded 70 deg.

on four days only, and on eight days it failed to touch 60 deg.

The mean temperature of the month (57.4 deg.) was 3.6 deg.

below the normal, and was the same as in the August of 1912

(the month of the Norwich flood), which enjoyed the reputation

of having been the coldest August for 95 years. Sunshine

was 53 hours under the average, and the rainfall was slightty

deficient in quantity. Thunder occurred on the 5th, and on

the 9th there was a severe storm early in the evening, although

of short duration.

September

In September it was unseasonably cool by day, the highest

temperature recorded having been 71.5 deg., as against 86.5

deg. in the previous September. There was much fine weather

in the second week, but from the 19th to the 25th more or less

rain fell daily. The total rainfall was ‘40 ins. below the normal.

Thunder occurred on the 21st and 22nd, in the former of which

days a great storm visited Lowestoft and neighbourhood,

accompanied by a destructive whirlwind.

October

This was an unusually fine and dry month. The total rain-

fall was but .77 ins., which was a smaller amount than has

been recorded in Norwich in any October since 1866. Rain

fell on six days only, on three of which the fall was only .01 in.,

chiefly the deposit of fog. There was not a single day through-
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out the month on which the sun did not shine, and it shone

for seven hours or more on as many as 16 days, the total

sunshine for the month (184 hours) was just 80 hours above the

normal amount. There was a great prevalence of fog on many

mornings, with an unusually large number of frosty mornings

in the latter part of the month. By day the thermometer

exceeded 60 deg. on 13 occasions. A thunderstorm occurred

on the evening of the 15th.

November

This month was a continuation of the fine October, sunshine

being excessive and rainfall deficient. 1 he former was 22 hours

in excess of the average amount, and the latter, which was

almost exactly the same as in October, was 1.97 ins. below

the normal. The combined rainfall of October and November

was only 1 .55 ins., instead of 5.77 ins. It was the first November

since 1867 in which less than an inch of rain fell in Norwich,

and no rain whatever fell on 21 days. There were morning

frosts and fogs on many days followed by brilliantly sunny after-

noons. Owing to the frosts the mean temperature was slightly

below the average, the warm afternoons hardly compensating

for the cold mornings, and there was, in consequence, an

unusually large range of temperature for the time of year.

December

A winterly period (following mildness) set in on the 8th and

continued until the 19th, during which time the thermometer

only once rose above 40 deg., and there were frosts nightly.

On the 13th the temperature fell to 20.5 deg. in the screen and

to 17.2 deg. on the grass, these being the lowest readings since

February, 1919. The snow lay on the ground for ten days,

and was four inches deep on the level. A very mild time set in

on the 24th, and continued until the end of the month, the

thermometer exceeding 50 deg. daily. Rain fell on 28 dajs,

and the total for the month was about an inch above the

normal. Sunshine was 13 hours deficient.
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The Seasons

Tables of Mean Temperature and Rainfall of the four seasons

of 1920, together with those of the five previous years, and

compared with the average (including December, 1919, but

excludihg December, 1920) :

—

Temperature

Seasons. 1915. 1916. 1917. 1918. 1919. 1920. Average

Depar-
ture of

1920 from
average.

Winter
Spring -

Summer -

Autumn -

degrees

397
46'4

60’2

48‘6

degrees

417
476
58'8

50‘6

degrees

35'4

44'9

62'2

50'0

degrees

387
47'5

60‘0

48'6

degrees

387
46'9

58'9

46'8

degrees

417
507
58'9

507

degrees

38'4

467
607
507

degrees

+ 2'8

+ 37
- 1 3

+ 07

Year 48'8 49'3 48'0 497 477 50'0 48'8 + 17

Rainfall

Seasons. 1915. 1916. 1917. 1918. 1919. 1920. Average

Depar-
ture of

1920 from
average.

Winter
Spring
Summer -

Autumn -

ins.

1375
578
777
678

ins.

1071
870
7'63

779

ins.

675
677
8'61

8'03

ins.

5‘63

570
673
972

ins.

10.29

478
675
779

ins.

872
671
774
376

in*.

577
573
677
878

ins.

4- 275
+ 178
+ 0 47
-472

Year 29'97 32‘68 2772 2878 29'99 2470 2575 — 175

The winter was the mildest since 1916, but although very wet,

was less so than the previous winter. The mean temperature

of the three spring months was higher than that of any spring

since these records were commenced in 1882, and we have to

go back to 1859 for an equally warm period
;

the rainfall was

slightly excessive. The mean temperature of the three summer

months coincided exactly with that of the previous summer,

and was 1.3 deficient, the rainfall being about half an inch in
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excess of the normal. The autumn temperature, which departed

but little from the average, was slightly above that of the three

previous autumns, while the rainfall of the period was less

than half the mean amount, constituting the driest autumn of

which I can find any equivalent, after a search through old

East Anglian registers back to 1830.

The Year

The excess of temperature during the first six months was

most remarkable. The mean of this period was as much as

3 deg. above the average. These warm months were followed

by two cold ones, July and August, with normal values for the

remaining four. The result of the warmth in the first half was

to bring up the year’s mean temperature to a higher figure

than in any year since 1914. The total rainfall of the year,

for the first time since 1913, was less than the average, the

amount being exactly 24 in. February, October, and Novem-

ber were exceedingly dry, yielding only three-quarters of an inch

each. The only really wet months were April, with 3.60 in.,

and December with 3.22 in. For the tenth year in succession

Mr. J. H. Willis has kindly supplied me with his monthly sun-

shine returns. May was again the brightest month with 243

hours. The year presented many remarkable features, and

was extremely interesting from a meteorological point of view.

Not only was the spring the warmest and the autumn the driest

for more than half a century (as above mentioned), but the

summer was disappointingly dull and cold, and October and

November the finest and brightest almost every known. In

fact a description of the year given in a Norwich newspaper

sums it up very graphically :

—
“ We have had a year without

a summer, heralded by the most delightful spring, and followed

by the most resplendent autumn.”
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XI

MISCELLANEOUS NOTES AND OBSERVATIONS

SUMMER EXCURSIONS

Blakeney Point, May 29th, 1921

In the year 1912 the area known as Blakeney Point, which

consists of a spit of land about 1,190 acres in area on the north

coast of Norfolk, was purchased by a few anonymous individuals

and handed over to the “ National Trust.” It has since been

managed by a local committee, on which our Society is

represented, and of which Professor F. W. Oliver, T.R.S., of

University College, London, is Honorary Secretary. At the

invitation of Prof. Oliver just under one hundred members

of our Society spent a day on the Point on May 29th last, and

all those who were fortunate enough to be present will, we feel

sure, consider it as one of the red-letter days of the Society.

Owing to the researches of Prof. Oliver and his pupils probably

more is known of the natural history of this shingle spit than of

any other similar area in the British Isles. Over 200 birds

have been noted, including twenty nesting species
;

over 500

insects have been indentilied, excluding some 80 or 90 spiders ;

mammals number six, exclusive of the seals which breed on the

adjacent sand-banks and which were seen by the visitors
;

flowering plants of the dunes, marsh, and shingle number 125,

and there is one fern
;

mosses and liverworts about 30 ;
alg®

50 ;
fungi about 50 ;

invertebrates, not including protozoa, about

50. Four or five varieties of flowering plants found on the

Point are not found elsewhere in the British Isles. Norfolk

naturalists thus owe a debt of gratitude to Prof. Oliver and his

pupils for their contributions to the fauna and flora of the

county.

The members were met at Morston Quay and conveyed

down the channel in boats to the Point, where they were
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received by Dr. Oliver. With him were Mr. S. H. Hamer

(Secretary of the National Trust), Dr. E. J. Salisbury, Miss

Winifred Smith, Major T. G. Hill, and Mr. A. W. Cozens-

Hardy (Chairman of the Blakeney Point Committee). Lunch

was provided on the sand-hills, and tea in the Old Lifeboat

House, the property of the Botanical Department of University

College. The party was divided into four groups, which were

under the direction of Prof. Oliver, Dr. Salisbury, Major Hill,

and Mr. Hamer, and the organisation could not have worked

better. By this arrangement the Long Hills, the Hood, the

Watchhouse Bank, the Shingle Ridge, and the Ternery were

all visited.

Before leaving, each guest was presented by Prof. Oliver

with a printed souvenir of the visit, together with a reprint

oi his chapter on Blakeney Point in Carey and Oliver's “ Tidal

Lands.”

Holkham Hall, June 26th, 1921.

On the invitation of the Earl and Countess of Leicester, some

eighty members of the Society and of the Norwich Science

Gossip Club paid a visit to Holkham on June 26th. Walsing-

hafn Priory was visited, en route, by invitation of Sir Eustace

Gurney. On arrival at Holkham the members of the party

were received by Lord and Lady Leicester, and a most enjoy-

able afternoon was spent in strolling round the gardens, the

lake, visiting the sand-hills, and in being shown over the Hall

with its wealth of art treasures. After having tea in the Bird

Room, the part}/ reassembled on the South front of the Hall,

and expressed to Lord and Lady Leicester their appreciation

of the hospitable welcome that they had received.

Abnormal Sycamore and Horse Chestnut.—The buds

of the Sycamore {Acer Pseudo-platanus L.) and Horse Chestnut

{AEsculus liippocastanum L.) are, as is well known, in opposite

pairs, but occasionally young trees are found in which they

may be placed in whorls of three. I have found in my own

garden two young chestnut trees with the buds in this form,
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and it is interesting to note that the bud scales in this case

follow the same arrangement and are in threes instead of in

pairs. Four examples of sycamore with this abnormality

have been met with (cf. Country Life, 1921, p. 1273), three

here at Ingham and one at Wroxham, but as they were in full

leaf when discovered I am unable to say whether or not the

bud scales were normal. The abnormality may effect a single

branch of an otherwise normal tree or a small part only of a

branch. At Westwick there is an old Sycamore tree which has

three branches springing from a common level, apparently

due to the same cause.

Late Breeding of the Otter in Norfolk.—On July

11th, 1921, a message was brought to me that the nest of an

Otter (Lutra lutra L.) containing two young ones had been found

on Calthorpe Broad, and I at once went and photographed them.

The “ nest ” was merely a small heap of reed and reedmace

fragments, scarcely larger than that of a coot, and placed among

reeds a few yards from the edge of the broad on ground which in

normal years is always flooded, but which is now dry. In the

hollow of the nest were two young otters, eight inches long from

nose to tail-tip, and covered with short, silky, grey hair. They

were still blind, and were very restless, and constantly uttering

a plaintive, whistling cry. No sign of the parents was seen,

though there were several “ runs ” from the nest into the reeds.

There were no remains of food to be seen near the nest.

Mr. Southwell [Trans., N. & N. Nat. Soc., Vol. 1., 1872-73,

p. 84) has given a summary of the records of young otters then

known to him, from which it appears that the young are born

in Norfolk usually between October and March, though Millais

[Mammals of Great Britain and Ireland, Vol. II., p. 18) states

that they have been seen in every month of the year. The

Calthorpe litter were estimated at a fortnight old by an ex-

perienced marshman, and he was probably near the mark, so

that they were born at the end of June, which is an unusually

late date for this county.



216 MISCELLANEOUS NOTES AND OBSERVATIONS

Golden Oriole in Norfolk.—On May 27th, 1921, when in

camp with boy scouts at Calthorpe Broad, I heard the call of

a Golden Oriole
(
Oriol-us onolus L.), and fetched out all the

boys to hear it too. The call of the Oriole, once heard, can

hardly be forgotten
;

it is a rich whistle which has been likened

to the words “ cceur cle lion,” with the accent on the ” li,” and

the Dutch name, “ Willewaal ” may be taken as a rough

translation. Unfortunately, I was not able to search for the

bird at the time, and although the call was heard again on two

subsequent days the bird seems then to have passed on.

Probably only a single male bird was present.

Two Cuckoo’s Eggs in One Nest.—Two Cuckoo’s eggs,

of different colour, were found in a hedge-sparrow s nest in a

high hedge at Ingham in June, 1921.

Redstart in Norfolk.—So rarely is the Redstart (.Phosni

-

curus phcenicurus) seen in Norfolk, in these days that it may be

of interest to record the fact that I saw a male of this species

near one of the quarries on Royden Fen on June 17th, 1921.

Robert Gurney.

Grey Wagtail nesting in Norfolk.—We are indebted to

Mrs. Smith, of Ellingham Hall, for the following account of the

nesting of a pair of Grey Wagtails (Motacilla boarula
)
in Norfolk.

Mrs. Smith writes :
“ On April 30th, 1921, I watched a pair of

Grey Wagtails building their nest on the point of masonry

below the lock at Ellingham mill on the River Waveney. 1 hey

made use of damp moss from the edge of the water by our

boat-house. On May 2nd I found that they were continually

being harassed by a pair of Pied Wagtails which had a nest

about three yards away in some wood-work round the corner,

just below the lock gate. When I again visited the spot on

May 5th, the Grey Wagtails had gone, having evidently been

driven away by their rivals.” This is an interesting record,
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Larch Tree that has been attacked by Woodpeckers
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as there does not appear to be any evidence of the Grey Wagtail

having previously nested in the county. We hope the birds

will return to nest again next year, and with more successful

results.

Willow-wren’s Nest in a Tree.— It is very unusual for

the Willow-wren
(
Phylloscopus trochilus) to nest elsewhere

than on the ground, so that it is of interest to record a nest

that was built this year on a lateral branch of a Pensapo tree

in Ellingham park. The nest was of normal shape and con-

struction, and about 2 ft. from the ground, and when taken to

see it by Mrs. .Smith on June 30th, we found it to contain young

in the down.

Waxwings in Norfolk.—During December and January

(1920-21) there was a small immigration of Waxwings (Ampelis

garrulus) into the county, which were seen on the coast (Shering-

ham) and in Norwich and elsewhere. The broadly-tipped yellow

band on the distal end of the tail looks white in the sunlight,

and is a distinctive identification mark when the bird is in

flight.

—

Editor.

Woodpeckers Eeeding on the Grubs of Tetropium gabrieli.

—At our meeting on March 29th, 1921, several samples of bark

from alarch tree
(
Larix europea) were exhibited as showing

numerous perforations by Woodpeckers, which in the opinion of

the exhibitor, Mr. Enderby, had been made by the Lesser Spotted

Woodpecker, but probably the Green Woodpecker had had

its share in the digging. The birds had evidently been searching

for the grubs of a beetle, some of which had been collected

and were also shown. These were subsequently identified by

Mr. H. J. Thouless as the larvae of a large black Longicorn

( Tetropium gabrieli Weise). Not long ago a similarly attached

larch tree, dotted with holes large and small in exactly the same

manner, came under Dr. S. H. Long’s notice at Gaywood,

and the accompanying photograph of this tree (taken by Mr.

Robt. Gurney) demonstrates the amount of good which must be
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done by Woodpeckers in ridding larch plantations of these pests,

because diseased trees of this sort are not uncommon. All

the larger holes are the work of the Woodpeckers, but there

are also many smaller, round holes, and these are stated by

Mr. Thouless to be the exits through which the newly-hatched

beetles emerge. As soon as the grubs have disappeared

woodpeckers cease to visit the affected trees, and these latter,

if not felled, probably die.—J. H. Gurney.

Heronries in Norfolk.—The breeding status of the Heron

(Ardea cinerea L.) in Norfolk for the year 1921 would appear

to be as follows :

—

86 nests at Reedham fide J. Goodrum

60 ,, ,, Islington y y
N. Tracy

26 ,, ,, Holkham y y
The Earl of

(Not more than five on any one tree.)

18 „ ,, Catfield y y
A. H. Patterson

7 ,, ,, Hoveton y y
B. B. Riviere

6 ,, ,,
Wolferton Wood y y J. B. Bland

4 ,, ,, Earlham y y J. Fitt

4 ,, ,,
Buckenham y y

S. H. Long

A reference to Vol. X., p. 504 of our Transactions will show

how small 'has been the variation in the number of nests at

Reedham during the last twenty years.—J. H. Gurney.

Black Variety of the Swallow-tail Butterfly. On

August 9th, 1921, Mr. J. H. Lloyd, of Norwich, captured an

almost completely black variety of Papillio machaon on one of

the Broads. We have seen the specimen, which is entirely

black with the exception of those parts which in an ordinary

machuon are blue. The antenme are practically identical with

those of the ordinary form, otherwise yellow has been entirely

replaced by black. 1 his would appear to be the lirst specimen

of the black variety that has ever been taken in the British Isles.

We understand that the specimen has been acquired by Lord
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Black variety of Swallow-tailed Butterfly

and normal insect





MISCELLANEOUS NOTES AND OBSERVATIONS 219

Rothschild for the Tring museum. Our photograph shows this

black variety in contrast with an ordinary Swallow-tailed

Butterfly.

Additions to the Norfolk Flora.—Mr. F. Long reports

having found Hieracium corymbosum Fr at Hevingham in

September 1901, though his specimen has only been recently

identified. In June, 1921, lie found Lavatera cretica L. [Syl-

vestris Brot.) in flower at Sheringham. He has both specimens

in his herbarium.

A New Norfolk Mammal.

—

We are indebted to Mr. John
Auden, of Burton on Trent, for the following record of a Bottle-

nosed Dolphin
(
Tnrsiops tursio Fab.), a species not hitherto

recorded for the county. In January, 1920, Mr. Auden found

a young male cast up on the east shore of Blakeney Point.

It was nine feet in length, and he estimated its weight at about

forty stone. Mr. Auden has compared the skull with specimens

in the S. Kensington museum, and has verified its identity.

1 he teeth were not worn, as is so commonly found to be the

case with this species.

—

Editor.

The Mole Cricket.

—

A recent interesting addition to the

Norwich Castle Museum collection is a specimen of the Mole

Cricket
(
Gryllotalpa vulgaris) captured on June 2nd, 1862, by

Mr. W. M. Webster, on Barteley Hills, Castleacre, and pre-

sented to the Museum by the Rev. E. Farrer, of Botesdale.

The species is considered very rare in Norfolk, but this is

possibly to some extent at least on account of its subterranean

habits. Several specimens were brought to me some years ago

from Shottesham Common. This very remarkable insect is

well worth examination. It will be noticed that the anterior

legs are modified into organs for the excavation of the burrow,

being short and broad, bearing a singular resemblance to the

hand of the mole.—H. J. Thouless.
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COL. H. W. FEILDEN, C.B.

1838—1921

Although a native of Lancashire, the late Colonel Henry

Wemyss Feilden resided for so many years at Wells, and

took so keen an interest in the welfare of our Society up to

the time of his death that we cannot allow such a dis-

tinguished member to pass away without a brief record of

his life in our columns.

Col. Feilden was the second son of Sir William H. Feilden,

Bart., of Feniscowles. He entered early upon his military

career, in which he distinguished himself in various campaigns,

gaining a medal with clasp in the Indian Mutiny, 1857-58,

and another medal with clasp in China two years later. He

also served with the Confederate Army in the American Civil

War, 1862-65, and in various other parts of the world. A man

of strong physique and untiring energy he had an insatiable

thirst for exploration and research, and during the various

expeditions that he was able to make in the interim of his mili-

tary duties he amassed much valuable information on the

geology, fauna, and flora of many unknown lands.

The most momentous event in his life was his appointment

as naturalist to what has come to be known as Sir George

Nare’s expedition to the North Pole. Sailing in H.M.S. Alert,

in July, 1875, he was absent in the Arctic regions until October

of the following year and, later, in 1878, edited the Narrative

of the Voyage, which gives an account of his labours. It was

when on this expedition that he discovered the young of the

Knot ( Tringa canutus), and the eggs and young of the Sander-

ling (Calidris arenaria), in 82° 33' N. latitude. After this

expedition the Polar regions seemed to possess a magnetic
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attraction for him, and he managed to find time to make

several other exploratory journeys into the Arctic Circle, to

Greenland, Spitzbergen, Novaya Zemlya. etc.

In 1880 Captain Feilden—for such he then was—first came

into Norfolk and settled at Wells, where he continued to live,

or it would be more exact to say, to make his headquarters,

up to 1902, in which year he moved to Burwash, Sussex, to take

up some property that had been left to him, and here he con-

tinued to reside up to the time of his death, at the end of June,

1921.

Feilden was not only a first-rate all-round field naturalist,

but he also acquired a considerable scientific knowledge of the

subjects that interested him, as may be seen in the numerous

papers that he has left behind him. Especially was he

interested in ornithology, and during his residence at

Wells he added several specimens to the Holkham collection

of birds, including a Norfolk-killed Great Bustard which

he believed to be one of the aboriginal race. He was

very fond of fishing and shooting, and the writer can recall

memories of many pleasant days spent with him after wildfowl

on the Wells marshes. He joined our Society in 1880, was

President in 1885 86, and a Vice-President at the time of his

death. Our library is indebted to him for the gift of a number

of volumes. A few days after getting his copy of the Transac-

tions he invariably sent a long letter of appreciative criticism

to the Editor, which it was always most refreshing to receive.

He contributed a number of papers to the Zoologist, the Ibis,

our own Transactions, and other journals, and in many ways

helped his life-long friend Harvie-Brown in the compilation

of his well-known “ Vertebrate Fauna of Scotland.”

Mrs. Feilden died in 1920. There were no children of the

marriage.

The portrait we are able to reproduce of Col. Feilden was

taken on his 80th birthday, after he had been at work for six-

hours in his garden.—S. H. L.
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HENRY MORRIS UPCHER
1839— 1921

By the death of Mr. Henry Upcher, of Sheringham Hall,

which occurred at Sheringham on April 6th, 1921, our Society

loses one of its earliest members
;

for although not one of the

original members—he joined in 1871—he was a member of

fifty years’ standing at the time of his death.

Born in London in 1839, Mr. Upcher was educated at Harrow,

where he played in the eleven in 1858, and at Trinity College,

Cambridge. When only a boy he began to show a more than

ordinary interest in the study of birds and other things connected

with natural history, and with the advantages that he. enjoyed

in the environs of his beautiful home, he was able to indulge to

the full these hobbies, and all other out-of-door recreations

such as one associates with the life of the country squire of

what may, in comparison with the present unenviable position

of landed proprietors, be called the good old times. At the

same time it is a little difficult to give much information about

him as a Naturalist, as he was always a very reserved, though

keenly observant man, who rarely spoke much about what he

had seen and more rarely committed his experiences to writing.

In the interval between leaving school and entering upon

his college career Mr. Upcher, at the age of 19, accompanied

Canon Tristram on the first of the latter’s well-known journeys

to Palestine. The party consisted of Dr. Tristram, the Rev.

C. W. Shepherd, Mr. Medlicott, Mr. Bartlett-Woods, and others.

They left on December 9th, 1858, and returned in the following

June. Owing to the somewhat disturbed state of the country

they were prevented from exploring as widely as they had in-

tended but, in spite of the restrictions, about 100 species of birds

were either seen or secured. Even at this early age Mr. Upcher

was a first-rate shot, which fact earned for him from the Arabs

the title of “ Father of Two Eyes.”

In April, 1862, he set out on another ornithological expedition,

again with his friend the Rev. C. W. Shepherd, and Mr. E. G.

Fowler, of Gunton Gall. Suffolk, but on this occasion to an
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unknown land—Iceland. Their object was to explore the N.W.
peninsula of the island, which had never previously been

attempted, and to investigate the Vatna Jokull range of

mountains, and “ to settle if possible some vexed questions in

ornithology.” They left England “ two months earlier than

we had intended to set out, but we had certain ornithological

enquiries in view which required our earliest presence in that

Country. Encountering exceptionally heavy weather with

much snow, they were exposed to many hardships and a good
deal of disappointment. However, by July they were able

to visit the islands, where they found " a vast assemblage of

ducks of many descriptions.” Among the birds that they found

nesting were the Icelandic Golden-eye, Black Scoter, Gadwall,

Wigeon, Pintail, Harlequin Duck, Slavonian Grebe, Iceland

Falcon, Red-necked Phalarope, Great Northern Diver, and many
others. Mr. Shepherd, from whom we have quoted, ends his

account of the journey with, "Thus ended an expedition

not wholly successful yet not without its rewards.”

As a sportsman Mr. Upcher was well known, and at the

partridge-driving weeks at Holkham under the generalship of

the late Lord Leicester, was never far from the top of the list

when the " counting ” took place. During the War years

curious entries occur in his game-book, such as " Shooting

stopped in afternoon owing to naval engagement off Lowestoft,

as our shooting puzzled those who were listening for signals.”

—Nov. 3, 1914.

Mr. Upcher had a fine collection of stuffed birds at Shering-

ham, many of them of his own shooting, which he was always

pleased to show to anyone interested.

He was a good cricketer and very fond of fishing, and with

this object made several visits to Norway and to various rivers

in the British Isles. He was a man imbued with a strong sense

of local patriotism, and the town of Lower Sheringham, which

developed into a sea-side resort entirely within his life-time,

owes much to his generosity and to his wise counsel. To the

fisherman of Sheringham he was a real friend, and he bore the
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cost of the upkeep of the life-boat, the “ Henry Ramey
Upcher,” presented by his mother in memory of her husband,

up to the time of his death.

In 1883-4 he was President of our Society, when he devoted

his presidential address to an appeal for the more adequate

protection of the fauna and flora of the count}'. At the time of

his death he was one of our Vice-Presidents.

The accompanying portrait of Mr. Upcher was taken about

nine years ago.—S. H. L.

JAMES REEVE, F.G.S.

1833—1920.

Mr. James Reeve, F.G.S., for many years Curator of the

Norwich Castle Museum, died at Norwich on December 19th,

1920, in which city he was born on May 12th, 1833. He was

one of the eight original members of the Norfolk and Norwich

Naturalists’ Society who were alive at the Jubilee of the Society

in 1919. In 1910 he was elected a Vice-President, an honour

he very much appreciated. Mr. Reeve was a Fellow of the

Geological Society of London, and worked assiduously for thirty

years collecting shells from a crag pit at Bramerton, near

Norwich, a locality made classic by the work of Searles V. Wood
and Samuel Woodward. His collection from this pit is one of

the greatest treasures of the Norwich Museum, and he was very

proud of one of his rare finds being determined by S. V. Wood
as a new species, and named in his honour Odostomia Reevei.

His original papers were published in the " Proceedings of the

Norwich Geological Society,” 1878-84, and innumerable

references to specimens in his collection are to be found in the

memoirs of S. V. Wood, F. W. Harmer, and E. T. Newton.

The account books of the Norfolk and Norwich Museum
record that James Reeve started work at the museum on

November 8th, 1847, and in the museum report for 1851 he is

referred to as the Curator. He held this appointment with

conspicuous success until 1894, when the collections were
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transferred by the shareholders of the museum to the Norwich

Town Council and housed in the buildings provided under the

Norwich Castle Museum scheme, inaugurated by the late

Mr. John Gurney. The arduous and difficult work of moving

the collections from the old buildings in St. Andrew’s Street

was carried out by Mr. Reeve, and it was due to his energy and

knowledge of the exhibits that the collections were arranged

in the new cases in October, 1894, when the Norwich Castle

Museum was opened to the public by the Duke and Duchess

of York. Mr. Reeve received the appointment as Curator

under the Town Council in this year, and as Consulting Curator

when he retired from active duties in 1910 ; this appointment

he held at the time of his death, so that he was officially con-

nected with the Museum for seventy-three years. He was a

generous donor to the Museum, and as recently as 1910

purchased aad presented a splendid example of the egg of the

Great Auk (A lea impennis).

The Castle Museum reference library contains a bulky folio

volume of the correspondence which passed between the late

Mr. John Henry Gurney and Mr. Reeve during the years

1856-90, mainly relating to descriptions of plumage and

measurements of birds required by Mr. Gurney for the further

prosecution of his studies on raptorial birds during the forma-

tion of the collection at Norwich. The catalogue of this

remarkable collection, in its day the best in England, is entirely

in Mr. Reeve’s handwriting.

The formation of the Art Gallery will remain a lasting

memorial of the curatorship of Mr. James Reeve, as it was

largely due to his insight and judgment that Crome, Cotrnan,

and other artists of the now world-famous Norwich School

of Painters are appreciated at their true worth in the world of

art.—F. L.
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