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The Norfolk and Norwich Naturalists’ Society

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 destruc-

tion.

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, dis-

tribution 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 to extending the study of Natural

Science on a sound and systematic basis.
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ADDRESS
Read by the President, J. H. Gurney, F.Z.S., to the Members

of the Norfolk and Norwich Naturalists’ Society, at their

Fifty-first Annual Meeting, held at the Norwich Castle Museum,

April 27th, 1920.

Ladies and Gentlemen,

Let me in the first place thank you, and through you the

Committee, for the compliment of an invitation to occupy
the Presidential chair for the fourth time. Needless to say,

such an honour is greatly appreciated, and the more so because

the year just concluded marks our jubilee, as Dr. Long has

reminded us in his preface to the volume of our Transactions

just completed (Vol. X.). During the tenure of my Presidency,

as the successor of Mr. Edward Bidwell, several reflections

have presented themselves, and upon some of them I hope I

may be permitted to dwell this evening.

First of all, neither you nor I can sit here without thinking

of the birth of our Society, more than half a century ago. Let

me ask you to go back in thought to a certain memorable day
in the year 1869. It was the 30th of March of that year when
at an informal meeting held at the old Museum in St. Andrew’s

Street a few seekers after Nature’s secrets—about twenty in

all—banded themselves together, and decided to hold evening

gatherings for the purpose of scientific discussion, and to print

and issue transactions. It was a bold step, for there was but

little money, and the Committee had not yet got the public

at their back
;
but perseverance succeeded, and the effort has

been met with a merited reward. Neither my father nor I was

present at the meeting, but we were soon informed of the result
;

indeed, I can place on the table a letter from Mr. James

Reeve, written the following day, in which he informs my
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father that about fifty names had already been accepted for

membership.

A month afterwards, on April 27th, the first regular meeting

was held, and our union came into a real and tangible existence.

The Rev. Joseph Crompton was our first President, while among

his warmest coadjutors were Henry Stevenson, Michael

Beverley, Thomas Southwell, Herbert Geldart, and James

Reeve. Of one hundred and nineteen names then handed in

only seven appertain to men who are still living, viz. : Dr.

Michael Beverley, the Rev J. A. Laurence (who is with us this

evening), Mr. S. W. Utting, Mr. James Reeve, Dr. H. S. Robin-

son, Mr. T. E. Gunn, and myself. •

At first things did not altogether prosper with the

new venture. The list of members had fallen to one hundred

and fourteen in its second year, and in the third year to one

hundred and ten
;

but Stevenson, Bridgman, Beverley,

Geldart, and a few others put their shoulders to the wheel, and

an effort was made to recover lost ground. In 1873-74 the

membership had risen to one hundred and thirty-two, and

since then, with various fluctuations, the roll of names has

grown to be about two hundred and forty, in one year reaching

as high as two hundred and eighty-four.

As was to be expected, with the increase of members our

Transactions have advanced in bulk, and your Committee

have under consideration a proposal that in future a Volume

should consist of four Parts instead of five as in the past
;
and

this would seem to be a much wiser course to adopt than the

alternative one of rejecting valuable papers. Assuredly

Vol. X., recently completed, does not fall behind its predeces-

sors in quality, and I think our excellent Hon. Secretary, by

whom it has been edited, may be proud of his literary offspring.

Among the illustrations, which are decidedly a feature of it,

are the six admirable photographs of the Bitterns’ nest and

young by Miss E. L. Turner, and the beautiful coloured drawing

by Mr. Riviere of his hand-reared Red-backed Shrike.

We have now published a substantial set of thick volumes,

which have established for themselves a reputation beyond
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Norfolk, and which will bear comparison with the Proceedings
of any kindred society in the United Kingdom.

Perhaps an outsider might be disposed to ask what has been
the secret of the success of this Norfolk society, at first so
small and comparatively unknown. To what would you
attribute the good fortune which so far has attended its career ?

Most of those who are sitting here this evening would, I appre-
hend, be of opinion that it is due to the zeal and ability of a
succession of good honorary secretaries, for the holders of this
office are the backbone of a scientific club.

Our first Secretary was Thomas Southwell, and no one has
ever done more to maintain the honour and reputation of the
Society than he did. With the exception of one year. South-
well held office until 1879, when he was followed by Mr. F. D.
Wheeler, who in 1881 gave place to Mr. W. H. Bidwell, brother
to our late President.

In 1891 we enlisted the services of Mr. W. A. Nicholson,
who remained loyally at his post until 1911, a period of twenty
years, when our present Honorary Secretary, Dr. Sydney Long,
succeeded. Dr. Long is a very busy man, and our best thanks
are due to him for all he has done in the past and continues
to do for a Society in which he takes so much personal interest.
Nor must we forget the services of the Honorary Treasurer,

Mr. Robert Gurney, without which we should come off badly!
heie with his help I should like to say a few words on our present
financial position.

Our Treasurer states that there are at present about two
hundred ordinary members of the Society, from whose
subscriptions he informs me an income of about £75 may be
expected. On the other hand, he considers that the cost of
publishing the Transactions amounts to nearly £100 ; so that
it cannot be said that the Society is paying its way. In fact
if it were not for the money received as donations from a few
members especially interested in Science and Natural History,
it would be almost impossible to continue publishing our
Transactions in their present form. The Committee have had
under consideration the advisability of raising the annual
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subscription, but at present they hesitate to take that step,

although other societies of a like nature have done so. Mean-

while the Committee and their Treasurer can only suggest that

those who are interested in the welfare of the Society, and the

maintenance of the present high standard of its Transactions,

should voluntarily pay either a larger annual subscription,

or give to the Special Publication Fund.

Summer Excursions.

During the summer an attempt was made to resume the

field-day outings, which before the War had been a popular

means of bringing us together, and accordingly three excursions

were arranged for by Dr. Long and Mr. Leney. The first was

to South Walsham Broad, on June 26th, by invitation of the

late Major Herbert Jary ;
and the second was to Keswick, on

July 3rd, but on both occasions the weather was unkind to

us
;
yet, in spite of rain, there was a tolerable attendance.

On the third excursion we were more favoured. It was a

bright, sunny afternoon when, on September 4th, about

thirty friends met on the historic heath of Mousehold. After

inspecting the Aerodrome sheds, we proceeded under the

leadership of Sir Eustace Gurney to the woods at Sprowston,

where members were invited to remark the thriving plantations

of Corsican Pine, Douglas Fir, Scotch Fir, and Larch. A few

wild flowers were gathered and named by Mr. Nicholson and

Miss Geldart, and altogether we had a delightful afternoon

stroll, ending with tea at Sprowston Hall.

Winter Meetings.

After an interval of five years’ discontinuance, owing to the

War, it was now possible to resume our monthly meetings at the

Castle Museum, and, in accordance with arrangements made

by Mr. Leney, four meetings have been held. The first on

November 25th, was devoted to botanical discussion. A few

papers were produced, and the exhibition of plants previously

arranged for by Miss Geldart, who kindly opened the meeting,

was most satisfactory in every way. Mr. Clarke exhibited
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samples of a Liverwort from the courtyard of Suckling’s house,
which is in the heart of Norwich, and Mr. Nicholson showed
a selection of Syrian plants from the Lowne herbarium.

Our second gathering was arranged for January 27th, when
Mr. Robert Gurney and Mr. Chasen laid on the table the skins
of a number of closely-allied species of birds, and explained
some of their points of difference. They also drew attention
to the fact that very slight differences in plumage had often
resulted in the separation of two or more sub-species, which
was far from being always a matter of assistance to the orni-
thologist.

The third meeting was held on the 24th February, when
Mr. H. J. Howard gave a demonstration of various species of
the Mycetozoa. Being away from Norfolk at the time I was
unable to be present.

At the last meeting, on March 30th, Mr. H. E. Hurrell and
Mr. Howard brought their large microscopes, and explained
the correct method of working them. Mr. Hurrell also gave a
description of the micro-fauna of Coldham dyke, Surlingham.
while Mr. Robert Gurney showed slides dealing with the
Plankton of the Broads.

Henry Stevenson,

Author of " The Birds of Norfolk,”

his Friends and Contemporaries.

In 1914 our then President, Miss A. M. Geldart, devoted
the chief portion of her Address to the lives and labours of

some of the celebrated botanists of Norfolk. She traced in

particular the life-work of Sir James Smith, the founder of

the Linnean Society, and practically the starter of the Norwich
Museum, which came into being in 1824. Miss Geldart’s idea

was a good one, and might be imitated with advantage in

other branches. Accordingly, I propose this evening to follow

her lead, and to do for ornithology what she has done so

successfully for Norfolk botany.
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Let us then consider the services of one whose name is a

household word to many, Henry Stevenson, and of some of his

contemporaries. That we should begin with Stevenson is

fitting, because he was one of the most earnest promoters of

this Society, as well as Honorary Secretary to the Museum for

more than thirty years.

As showing Stevenson’s early love for birds, it may be men-

tioned that when he was little more than a boy he began to

keep a Natural History journal, and continued it until within

a few weeks of his death. This diary commences when he was

sixteen, and the first entry about birds, under date of January

23rd, 1850, is as follows :

—

“ A Northern Diver shot near Lowestoft, Black-throated

Diver ditto, also several Bohemian Waxwings in various parts

of Norfolk during this cold weather. Jan 24th.—Wind like a

hurricane, doing great damage amongst the chimney-pots.

Jan. 25th.—A specimen of the Scaup and another of the

Golden-eyed Duck in our market this week, caught in the

Decoys with the common Wild ones, of which also great

numbers have been taken during this cold month, and lots of

Waterhens, Redshanks, etc
”

Nothing particular is entered during February, but the notes

begin again in March.

“ March 14th.—Mr. Peto’s decoy [at Fritton Lake] has been

visited this season by great quantities of wild fowl, and in the

very cold weather some rare specimens were captured. Within

the last week a large quantity have been forwarded from thence

to our fish-market, including Wigeons, Teal, and several of the

Pintail Duck
“ June 18th.—I had a day on Surlingham Broad with Mr.

Hore The Broad is bounded with marshes more

or less fit for walking, which are dotted over with small bushes,

where numbers of the Sedge and Reed birds and Black-headed

Buntings are to be found. We saw a Shoveller and a Garganey

Duck, but too shy to be approached within shot distance,

and were best let alone, since no doubt they are breeding in some

part of the Broad. A large Heron got up near me in fine
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s yle Mr. Hore got a young bird of the Bearded
Tit or Reed Pheasant, exactly similar to Yarrell’s vignette. We
saw and heard several Snipe, Crows, and a Coot, but could not
find a nest. I procured a beautiful specimen of the Reed
W arbler s nest, with two fine eggs. The former I have perfect,
with the three reeds through it, as it stood by the water’s edge.
The Broad was alive with Sand Martins, of which we got a
specimen

October 26th.—A few days since a cream-coloured Swallow
was shot at Lowestoft, and also a fine specimen of the Osprey
or Sea Eagle on the grounds of C. Steward, Esq., of Blundeston.
Both were preserved by Mr. Thurtell, of Lowestoft. On
Saturday Sayer [John Sayer, Birdstuffer, St. Giles’ Street]
received three fine specimens of these rare and elegant little

bircis, the Grey and Red-necked Phalarope.”
Many other memoranda follow, nearly always treating of his

favourite hobby, Norfolk birds, but further quotations would
take up too much space. In 1888 the journal closes, and in
seven weeks’ time from the last entry its author died.

For many years an active correspondence was carried on
between Henry Stevenson and my father, some small portion
of which, after the former’s death, was handed back to me by
the executors. Unfortunately, some of the interest of these
letters is lost through our not possessing many of Stevenson

C

replies, but a few extracts may be given, which I believe will

not be unacceptable.

J. H. Gurney to Henry Stevenson.

‘‘Easton [Lodge, near Norwich], 27 January, 1853. The
Little Bustard [shot at Winterton on December 29th] is a male

;

you are doubtless aware that the absence of the black on the
neck simply indicates the winter dress The
stomach of this specimen was literally crammed with vegetable
matter, not grass, but almost entirely consisting of fragments
of some rather large leaf with a rough surface and a serrated

edge. [Probably White Turnip.] Sayer [the Norwich bird-

stuffer] sent me with the body of the Bustard, the carcase of a
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Merganser, which from the plumage I supposed to be a young

male in change, as it had a good deal of black about the head,

but on dissecting the bird it proved to be a female."

“ 8 June, 1854. I am particularly obliged by your letter

about the Bee-eater [shot at Surlingham on June 3rd]. If you

saw them in the flesh I should be very glad to buy them of

Sayer if you do not want them. The eggs which Sayer last year

received from the river bank were decidedly smaller and

longer than those of the Bee-eater generally are."

[No further memorandum is discoverable about these eggs.]

“12 June, 1854. I am much obliged bj^ your note of the

10th, and would on no account interfere with your purchase of

the Bee-eaters When you have examined the

carcases, would you oblige me by forwarding them to my friend,

Mr. Alfred Newton, of Elveden Hall, Thetford, who is forming

a collection of the sterna of British birds." [Now in Cambridge

Museum.]

The next five letters refer to a supposed hybrid between a

Fowl and a Pigeon.

“ 30 April, 1864. I am disposed to think the bird at Sayer’s

a genuine hybrid [between a Pigeon and a Bantam], and I asked

him to obtain me the refusal of the specimen. He gave me
the carcase, which I handed to Mr. Bartlett [Superintendent of

the Zoological Gardens], who promised to dissect it jointly

with Mr. Parker ” [Professor at the Royal College of Surgeons],

“27 May, 1864. Mr. Bartlett writes to me that Mr. Parker,

after dissecting the body of the supposed hybrid Bantam, can

find no trace of Pigeon in it, but of Fowl only.”

[The egg from which this bird was hatched was laid in the

aviary of Mr. Engall, game-dealer, St. Augustine’s, Norwich.

Pigeons were also kept in the aviary, and Mr. Engall often

observed them mating with the Bantams, which led to the belief

that a cross had taken place.]

Henry Stevenson to J. H. Gurney.

" May 28th, 1864. I have seen Sayer about the hybrid,

and he will at once look after the man who is said to have bred
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it, and get all particulars he can. In looking carefully at the
beak and claws you will see a most singular double formation.

" June 2nd, 1864. Sayer has tried in vain to see the man
who bred the quasi-hybrid. Mr. Parker’s opinion, formed
from osteological evidence, is, I suppose, conclusive against the

hybrid theory, and yet this renders the external appearance of

the bird even more extraordinary, for a more perfect compound
of Pigeon and Fowl in one I never saw.”

August 3rd, 1864. I think I told you in a former letter

that Sayer can make out nothing further about the Bantling
Pigeon. He saw the lad who had it, and he says that a Pigeon
used to frequent the same yard with his Bantams, and was
seen at times apparently treading a hen.”

At the sale of Natural History specimens belonging to the

well-known collector, Mr. Frederick Bond, which took place

at Stevens auction rooms in May, 1890, much interest was
excited by Lot 102, which was represented as being a hybrid
between a Bantam fowl and a Pigeon, and after a smart
competition it was knocked down to Mr. Gerrard, a London
dealer, for £2 15s. Od. This was the supposititious hybrid

referred to in the above correspondence, but its claim to be

anything more than a diminutive speckled Bantam hen was
finally disposed of in “ The Field ” newspaper of May 24th,

1890, where a good portrait of this anomalous bird is given,

with an article on it from the pen of Mr. W. B. Tegetmeier.

As has already been said, Stevenson was for many years

connected with the Norwich Museum, the interests of which

institution he had greatly at heart. It appears from a letter

still extant that in June, 1854, he made an offer to assist the

Committee in the care and arrangement of the British birds,

and was accordingly appointed an honorary curator of the

vertebrate animals. It was perhaps as some slight acknow-

ledgment of his services to the Museum that a beautiful

Chinese Sparrow-hawk—figured by Joseph Wolf in “ The
Ibis ” (Vol. V., p . 447)—received the appropriate name of

Accipiter Stevensoni, a compliment which I believe gave him

some pleasure at the time.
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Stevenson’s collection of Norfolk birds, which in its day was
considered one of the best in England, was dispersed under the

hammer on September 12th, 1887. It contained a large number
of local rarities, of which, as can be seen by the marked
catalogue, a good share fell to the Museum, while others were

purchased by the late Mr. J. J. Colman. Mr. Southwell was
commissioned to buy for the Museum, and a short account of

what he did will be found in Vol. IV., p. 500, of our Transactions.

I he Surlingham Bee-eaters which were referred to in the

previous correspondence, and a pair of Golden Orioles, shot aS

near to the city as Lakenham, fell to Mr. Upcher, while other

rarities were secured by Mr. Connop, and have since passed

from his executors to Mr. Lysaght, of Chepstow.

Continued ill-health and loss of money clouded the latter

years of Stevenson’s life, and accordingly it is not surprising

that The Birds of Norfolk, ’’the work by which he will always

be best known (Vol. I. of which had appeared in 1866, and Vol.

II. in 1870), remained unfinished when he passed away, to the

infinite regret of a circle of scientific friends, on the 18th August,

1888, at the early age of fifty-five.

1

1

1 s certainly very singular that no memoir of Henry Stevenson
was published in our Transactions, nothing indeed beyond a

short obituary notice inserted in the next Presidential Address

after his death. It is true that this omission is partly remedied

in a short but very good life by his friend, Thomas Southwell,

with an excellent portrait, with which the third volume of

“Ihe Birds of Norfolk” is very properly prefaced. Both

Stevenson and Southwell served their generation as good

naturalists, and now they rest together, not far apart, in a

graveyard beyond the precincts of the. City.

Alfred Newton, F.R.S.

With regard to Stevenson’s friend^, perhaps the foremost

of them, and in any case the most eminent, was Professor Alfred

Newton, author of the well-known “ Dictionary of Birds,”

and many learned memoirs, as well as of the “ Ootheca Wolley-

ana.” We cannot quite claim Professor Newton, and his
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brother, Sir Edward Newton—who was our President in 1887-

88—as Norfolk men, for the home of their early life lay just

over the border. A taste for natural history is bom in some
people, and with Newton a passion for observing the habits

of birds, combined with egg-collecting, began in very early days.

But it was not egg cabinets only in his case, for a practical

acquaintance with animal life is evinced by his earliest contribu-

tion to science—a letter about a Sea Eagle, written when he

was only fourteen. (“Zoologist,” 1844, p. 443.) Other

communications, either private or for publication, soon followed,

and a brisk correspondence presently sprang up with Mr. J. H.

Gurney, at that time living at Easton, near Norwich. This

was productive of a friendship which extended over many
years, and led among other things to the support which Newton
was always ready to lend to the museum at Norwich, of which

he became an honorary curator.

.
Another of Newton’s Norfolk friends was Thomas Southwell,

at that time living at King’s Lynn, to whom he writes some-

times on bird matters. Indeed, one of his communications,

which happens to be among Southwell’s papers, is too character-

istic not to be quoted. Writing from Elveden Hall, near Thet-

ford, under date of May 31st, 1854, he says :

—

I am much indebted to you for your note and your map.
I am afraid that I shall not be able to get over to Roydon, or

rather Grimstone, this year, but perhaps my brother—who is

a keener ornithologist than myself, may be able to make a

tour of inspection there. I am glad you like the extracts from

Lloyd. I must say that I think that it has not been established

that the Polish Swan is a good species, and as I hate having to

halt between two opinions, I much wish the point were settled

one way or the other. I think that one may expect the Harriers

to breed again this summer near where they did last year, for

I presume by your letter that the ground has undergone no

change. It would be as well for you, I think, when you go to

look for them, to be provided with a couple of small hen’s

eggs to leave in the place of any Harrier’s eggs that you may
find. For I believe that the Harriers, like the Owls, lay their
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eggs at intervals far apart, and that probably, as in the case

of most of the Owls, the eggs last laid are partly brought to

maturity by the heat of the young birds which are first hatched.

This will explain the fact of the three nests you mention having

only two eggs a-piece, when I know on good authority that

six or more are frequently laid.”

In 1863 there took place a very remarkable immigration of

Pallas' Sand-grouse from Asia, in which Prof. Newton was

greatly interested. The full and lucid account which he at

that time drew up for “ The Ibis,” then almost a new journal,

has always been considered one of the most thorough articles

he ever wrote, and one of the best contributed to “ The Ibis,”

of which, two years later, he became the editor.

In 1888 occurred a second and still greater irruption, and at

the request of Dr. P. L. Sclater, the then editor, Professor

Newton again undertook the task of collecting details. A
considerable mass of information, some portion of it referring

to Norfolk and Suffolk, was got together, but foreign corre-

spondents were so long in submitting details required from

them that the report was put aside, and in the end the materials

were offered to the present writer, who did not feel himself

either able or qualified to undertake it. Newton, however,

printed an account of a chick Sand-grouse discovered in Scot-

land (" Ibis,” 1890, p. 207), and details of the migration were

fully chronicled, as far as Norfolk was concerned, by Mr.

Southwell. (“ Zoologist,” 1888, p. 442.)

Thomas Southwell.

This well-remembered member died in 1909, in the seventy-

ninth year of his age, to the great loss of our Society, which

never possessed a more ardent supporter. His life and labours

are the subject of an excellent memoir by Dr. Sydney Long,

which will be found, together with a good portrait, in the ninth

volume of our Transactions.

Southwell’s early life was spent at King’s Lynn, where he made

many useful observations on birds. Among the papers
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consigned to the Museum after his death is a long article written

in 1851, and apparently intended for publication, entitled
“ Remarks on the Birds of the County of Norfolk, but more
particularly the neighbourhood of King’s Lynn,” but it was
never printed, and would now be thought out of date. From
Lynn with his Quaker friend, Daniel Burlingham, Southwell

explored the country-side, and spent his holidays in searching

for plants and birds, during many a ramble such as the one of

which copious detail is given with great felicity of description

in Morris’ “ Naturalist.” (Vol. V., p. 97, 1855).

At all times fond of the country, Southwell generally had
something to jot down in his journal about birds. On June
5th, 1882, we find him noting that he had driven from Thetford

to the Wretham meres, where he had seen with delight plenty

of Coots, Grebes, Gulls, Tufted Ducks, Pochards, Shovellers,

and Mallard. During the ensuing fortnight he was again at

these enticing ponds, and of this second visit, on June 27th,

his diary relates “ Paid another visit to the Wretham
Meres with Mr. Stevenson and J. H. Gurney. We saw in addi-

tion to the birds enumerated above, Gadwall on Lang-mere,

and Mr. Gurney thought a Garganey Teal, but was not quite

certain, many Common Teal, two pairs of Great Crested Grebes

on Lang-mere, and three pairs on Mickle-mere, two nests of

Little Grebes on Ring-mere, with one and three eggs respec-

tively Some of the birds still had nests, as

evidenced by their anxiety, notably an old female Shoveller,

and J. H. G. caught a young Teal
;
the old bird started out of

the bushes, and her young ones scattered in all directions.”

He was a not infrequent visitor to the Broads on the eastern

side of the county, and his journal contains entries about them

also, from which I could quote more fully were there space.

“ 7th May, 1885. Hickling and Horsey Broads. H. G.

Barclay, J. H. G., and self. Very cold and stormy. Nudd, the

Broad-keeper, showed us two Water-rails’ nests, containing

nine and seven eggs, one Bearded Tit’s nest with five eggs,

one Shoveller Duck’s nest, four eggs. Bearded Tits have largely

increased in numbers the last two years. Redshanks numerous.”
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“ 28th June. H. G. B. and self
;

lovely morning on

Stalham Broad Dennis Gray, the Broad-man,

showed us a Montagu’s Harrier’s nest with three eggs
;

it had

been mowed over three days before and was forsaken. A place

about twenty inches in extent had been broken down in the

tall sedge, which was about two feet high, in the centre of which

was the nest
;
the whole structure was about sixteen inches

by twelve in the centre
”

Southwell’s principal works, besides numerous scientific

papers—many of them of great value—were the continuation

of Stevenson’s “ Birds of Norfolk,” and a most useful and
important reprint of Sir Thomas Browne’s “ Norfolk Natural

History,” as well as an excellent edition of Lubbock’s “ Fauna
of Norfolk.” In these publications he received much help

from his friend, Professor Newton, an assistance which he was
always ready to acknowledge. In 1885 he attended the sale

of the Rising collection at Horsey with the writer, when the

Buffle-headed Duck and other good things were secured for

the Museum. Mr. Rising gave five pounds for this duck, and

thought it dear, but on the present occasion it was knocked

down to Southwell, after some spirited bidding, for twenty-six

pounds, five shillings.

In May, 1896, Southwell delivered a lecture to a large

audience, with the Dean of Norwich in the chair, entitled

“ Birds, their Enemies and their Protection,” a subject in which

he had long taken a great interest, for, although no sentimenta-'

list, he had bird-life very much at heart. This address, which

was given at the Castle, attracted considerable attention, but

although printed in full by the newspapers at the time, it was
never republished. He was, however, at all times better known
as a writer than as a lecturer, and many a good magazine article

emanated from his fruitful pen, several of which are enumerated
by Dr. Long.

Edward Clough Newcome.

Newcome the falconer was well-known to Henry Stevenson,
who was proud of some birds mounted by this clever amateur
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taxidermist. The keeper of Newcome’s hawks was John
Madden who, one day when on Southacre heath in the spring
of 1850, had the luck to obtain a totally unknown species of

Petrel. It was this bird which at first was quite an enigma,
and which led to a large amount of letter-writing on the part
of Gurney, Yarrell, and Alfred Newton, for it was a considerable
time before the stranger was satisfactorily identified by the
last-named as a Capped Petrel (Pterodroma hasitata). By
August, 20th 1852, the matter was settled, and under that date
Yarrell writes to my father that the Petrel was to go back at

once to its owner, Mr. Newcome, who had desired that Mr.
Gurney should see it. In a second communication, dated
September 15th, he says : “I received a letter from Mr.
[Alfred] Newton on Friday last, referring me to Temminck’s
Planches colories,’ No. 416, which I examined next day, and
find that Temminck’s figure exactly represents Mr. Newcome’s
bird [i.e. the Capped Petrel].” And he goes on to say that he
has been to the British Museum and has had the help of Mr.
George Gray and A. D. Bartlett in identifying the Norfolk
Petrel.

For many years Mr. Newcome lived at Feltwell Hall, near
Brandon, where the writer has a delightful recollection of being
introduced to his fine collection of birds, and here he passed
away, in 1871, at the age of sixty-one.

Joseph Wolf.

Wolf, the great artist, may certainly claim to have been
another of Stevenson’s friends, for some beautiful plates in
“ The Birds of Norfolk ” were the product of his artistic

brush. Two of the best of them, viz., Paget’s Pochard, now
recognised as a hybrid, and the Capped Petrel before alluded to

were not issued until the publication of the third volume after

Stevenson’s death. In June, 1872, Wolf was taken by Mr.

Stevenson to see the Black-headed Gulls on Scoulton Mere,

Professor Newton also being one of the party, and he then

drew the inimitable sketch which forms so suitable a frontispiece

to the third volume of “ The Birds of Norfolk.”
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Abraham Bartlett.

Abraham D. Bartlett could hardly be called more than an

occasional correspondent of Stevenson’s, but he was doubtless

acquainted with him. Whether Bartlett ever showed him his

model of the Dodo, which was destroyed by fire in 1866, does

not appear, but I can remember it. The bill and head were

an exact model of the Oxford specimen, very carefully done

after the skin had been soaked in water and turned back by
Dr. Melville. (See Letter to H. E. Strickland in “ Wild
Animals in Captivity,” (1898), by Mr. Bartlett’s son.)

Bartlett was a man of great originality, and always ready for

a chat about birds or beasts with any kindred spirit. In

spite of the great knowledge he possessed, he was a learner

to the last, and at the same time very good in imparting

information to a beginner, which I remember with gratitude.

He once told me that he could recollect as a young man going

to see several Great Auks—seven or eight at least—at the shop
of a dealer named Tucker, somewhere in Regent Street. It

was probably one of these Auks which was offered to my father,

who must have known Bartlett before he became Superinten-

dent of the Zoological Gardens. Unfortunately, he refused it,

but Bartlett bought one of them for himself, and afterwards

re-sold it to Mr. Troughton. It is quite likely that our Museum
specimen came from the same source, for Professor Newton
was unable to trace it beyond Leadbeater, a London taxider-

mist. (See N. & N. Nat. Trans., Vol. IX., p. 215).

Frank Norgate.

No enumeration of Norfolk naturalists would be complete
without the name of Frank Norgate, a man who as an outdoor
observer had few equals, but he had not much taste for literary

work. The last time I saw Norgate was in March, 1899, when
he invited me to go to Bury St. Edmunds and have some of our

old bird-talks, but he was in very poor health, and too feeble

to walk back to the station afterwards. Fond of writing

letters, he was in frequent communication with some of the
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leading naturalists of the day, who freely admitted the extent
of his knowledge, and he was even able to afford assistance to

Charles Darwin, some of whose replies are in the hands of his

widow.

On the day of my visit many of his best egg-drawers were
brought out, and he also showed his large collection of

Neolithic flint implements. Among the eggs I particularly

recall three well-marked Kites’, several fine Buzzards’, three

clutches of Norfolk-taken Hobbies’, now so rare, and good sets

of various Ducks’ eggs, Gadwall, Shoveller, etc., mostly with
the down, from West lofts and Foulmcre, as well as a large

series of Stone Curlews’ eggs, one pair of which were lying

when found, beside a couple of Ringed Dotterel’s eggs. And
lastly, what he most prided himself upon, his Cuckoo drawers,

containing inter alia two or three dwarf eggs, of the identity of

which he felt no doubt, though their determination by any one

else might have been open to question
;
but Norgate knew more

about Cuckoos’ eggs than any man living. Some of his Norfolk

Cuckoo notes have been published in our sixth volume, and
very remarkable they are, although now superseded by the

observations of later workers. After its owner’s death,

this fine collection was disposed of to Mr. G. Jefferies, for

£140, by no means an adequate sum for it.

Although very much crippled from boyhood by asthma,

a complaint which he was never able to shake off, he lived to

the age of seventy-six, thanks to an outdoor life and very

temperate habits at all times.

John Henry Gurney.

I hope I may be permitted to say something of my father,

as he was one of the founders of our Societv, and also of the

British Ornithologists’ Union, where his name stands sixth on

the roll of original members. I know that he was present at

the first meeting in 1858, but how far he attended subsequently

I am unable to say. Before he was 20 he had formed the

acquaintance of William Yarrell, at that time looked up to

as the doyen of ornithologists, and no doubt it was with some
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hesitation that he made more than one call at the bookseller’s

shop in Ryder Street, which still bears the well-known

naturalist’s name.

By Yarrell’s advice, given apparently in 1834, he bought the
“ Manuel d’Ornithologie ” of Temminck (whose museum at

Leyden he is believed to have visited in 1842), and no doubt
found it a useful book of reference, though not in the English

language. Yarrell’s well-known work, the “ History of

British Birds, was at that time in preparation, the first part

appearing in 1837, and evidently a considerable number of

communications were received by the author from his youthful

Norfolk correspondent. These letters are lost, but some of

Yarrell’s replies are in my possession. But Mr. Gurney’s
principal efforts were directed to the study of Hawks and Owls,
two groups which had not received much attention up to then,

and which he now began to work at in earnest. A story is told

in the “ Historical Accounts ” of the Natural History Museum
of how his attention became first drawn to the birds of prey.

After terming him “ the greatest authority on the Accipitres

of his day,” the narrator, Dr. Bowdler Sharpe, proceeds to

give the following anecdote (Historical Accounts of The
Natural History Museum. Dept, of Zoology, ed. by Dr.

R. B. Sharpe, p. 378):—When it was resolved by the Zoological

Society in 1885 to give up their museum, and confine them-
selves entirely to live birds, an agent was entrusted by Mr.»

Gurney, on behalf of the Committee, with some money to buy
a selection of the birds for the Norwich Museum, which was
then rising into some prominence. The sale commenced in

the customary sequence with the Accipitres, which in those
days always stood at the head of any arrangement, and the
agent bid with diligent persistence until all his money was
gone, with the result that he bought only birds of prey. With
this foundation to start upon, Mr. Gurney determined to devote
himself for the present to a special study of these birds, to the
neglect of other groups, and thus was commenced the cele-

brated collection at Norwich.

After some years of ill-health he passed away on April 20th,
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1890, at the age of seventy. The collections in the Norwich

Museum were constantly in his mind to the last, and only ten

days before his death he presented an example of Scops

Kennicotti and a Tinnunculus sparverius from British Columbia,

the last of a long series of donations.

Richard Lubbock.

Among the friends of Henry Stevenson must he counted the

Rev. R. Lubbock, of Eccles, who devoted much of a life of

seventy-eight years to sport and ornithology. His “ Fauna
of Norfolk ” contains a description of the decoy and its working,

which has been so often quoted that it has become almost a

classic in natural history. This meritorious “ Fauna ” was

founded on a series of lectures delivered in 1844, the originals

of which—without the subsequent emendations—are preserved

in the Castle muniment room. The task of editing a second

edition in 1879 was entrusted to Mr. Southwell, and in re-

viewing it the editor of “ The Field ” comments on the high

character of Lubbock’s work and the thorough manner in which

Southwell had done his part in the re-issue.

In 1872 Lubbock was elected an honorary member of the

Naturalists’ Society, and we have in the Museum his letter

addressed to Mr. Stevenson acknowledging the honour paid

to him on that occasion. A good many of Lubbock’s MS.

notes are preserved, and in the possession of his nephew, Sir

Hugh Beevor, who prizes them highly. One of them refers

to a bird once common, now very rare, the Kite, of which

he says :

“ Scarce in this district, and hardly ever to be found

breeding in our woods. ... In March, 1849, I observed

one of these birds near Wymondham, the first I had seen for

many years.” Apparently, when a younger man, he was

accustomed to meet with the Kite. Of the Little Auk he

makes rather a singular observation, to the effect that “ Miss

Lloyd, of Martlesham, Suffolk, is in possession of one of these

birds, taken from the belly of a dogfish.”

Of the Great Auk :
“ Becoming very scarce and valuable

as a specimen in a collection. Mr. Lombe valued his at seven
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guineas.” Beneath this, in pencil, is an addition by Stevenson,

written in 1877, to the effect that the price had gone up to £100.

This was the Great Auk which is now in our Museum, one of

the finest examples known, and worth a great deal more than

£100 to-day. Its plumage is, fortunately, but very little

faded, and as long as it is kept from the light its value can

hardly be less than £400, although not quite that sum has been

reached for a specimen at present
;
the egg selling proportionately

for a good deal more than the bird.

William R. Fisher.

W. R. Fisher was the joint author of the first complete

published list of Norfolk birds, "An Account of the Birds

found in Norfolk.” In 1881 a copy of this little book sold for

four guineas. But there is only one member of our Society

living who knew him, and that is Sir Digby Pigott, who has

given us some of his recollections this evening.

Fisher was the son of a solicitor at Great Yarmouth, and
became himself a rather eminent barrister, practising in

London, where he brought out a book on mortgages, which

is still consulted. He possessed considerable skill as an
artist, and drew several illustrations for the Fev. F. O.

Morris, to whom he lent a copy of his Norfolk catalogue,

which is in Sir Digby Pigott’s possession. His name is«

generally associated with Paget’s Pochard, now regarded as

a hybrid, of which he may be said to have been the discoverer.

Robert Rising, 1801-85.

•Sir Edward Newton, 1832-1897.

Of these ornithologists it is unnecessary to do more than refer

to their published memoirs in our Transactions (see N. & N.

Nat. Trans., Vol. VI., p. 79 & 409). In 1862 Edward Newton
presented four species of birds of prey from Madagascar, and
one from the Seychelles, to the Museum, all of which were new
to the collection. My father in a letter to Mr. Reeve at the

time remarks that only one of them (Accipiter franccsci
)
was
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to be seen in the British Museum, though no doubt plenty
have found their way there since.

John Sayer.

Sa\er was a Norwich bird-stuffer, who had many rare birds
through his hands. His shop, which adjoined Mayes’ Court
in St. Giles Street, was consequently a frequent resort of

Stevenson s, and it was there that some of his best records
and notes were acquired. Sayer died in 1866, at the age of

fifty-one, and was buried in the Rosary Cemetery, where his

grave is still to be seen.

Thomas Knights.

Stevenson also employed a bird-stuffer named Knights,
whose shop was in King Street, though he afterwards moved to
vSt. George s Street. Knights likewise received many Norfolk-
killed varieties, and besides working for Stevenson, stuffed

many of the birds now in the Museum
; but as he gave up using

arsenic as a preservative, his specimens have not in all cases

withstood moth. With him this list of worthies may appro-
priately come to an end, but we must not altogether leave

out

Norfolk Bird-men who are still Living.

We are fairly entitled to consider the strides which British

Ornithology has made since the inauguration of the Norfolk
and Norwich Naturalists’ Society as largely due to the enter-

prise of men like Henry Stevenson, Southwell, the two New tons,

and others who belonged to it. The friends of Henry Stevenson

have passed away to another land, but there still remain plenty

of staunch men, and in saying this no doubt there will come
before your minds the well-known names of Arthur H.
Patterson, H. N. Pashley, E. C. Saunders, B. Dye, W. G.

Clarke, T. E. Gunn, J. Vincent, M. C. Bird, Miss E. L. Turner,

C. Ticehurst, S. H. Long, B. B. Riviere, R. Gurney, Sir T. D.
Pigott, N. Tracy, W. H. Trick, H. Wormald, C. Borrer, and
several others.
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To these naturalists is bequeathed a heritage and a task

—

the heritage of all the good work their predecessors have

accomplished, the task of augmenting further the reputation

of their mother county, and of making the next fifty years as

profitable to science as has been the half-century which

recently came to a close.

II.

ON THE SURFACE AND DIP OF THE CHALK IN

NORFOLK

With Notes on the Unconformity of the Tertiary

Deposits and the Chalk Surface in the

East of England*

By P. G. H. Boswell, A.R.C.Sc., D.Sc., M.I.M.M., F.G.S.,

Professor of Geology in the University of Liverpool

I. Introduction and Literature.

Economic geology in East Anglia—since the probability of

the absence of Coal Measures in Norfolk and Suffolk has been*

realised—is usually confined to considerations of soils and

agriculture, brick and pottery manufacture, and water-supply

questions. From the point of view of the last, undoubtedly

the most important geological formation which occurs in the

East of England is the Chalk
;

it yields (except in cases which

are dealt with later) an abundant supply of excellent water,

the hardness of which is rarely objectionable, and can be

treated or tolerated at will. The formation is also less im-

portant economically as providing a dressing for land, as a

source of lime, and for the making of Portland cement.

This paper was prepared for publication early in 1914, but has
been held up by the War. The boring-

records were brought up to that
date. Few wells and borings have, however, been put down since, for
all such operations were suspended during the War.
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1 owns and villages in Norfolk have been using water
obtained by sinking shallow wells into the Crag and Glacial

Beds above the Chalk to a greater extent than those in Suffolk

and Essex. A greater thickness of the former deposits occurs

in Norfolk than in Suffolk, and, being an excellent natural

filter, these beds provide good water where freedom from surface

drainage and contamination can be ensured. The supply of

water from this source is, however, much more limited in

quantity than from the Chalk, and this fact, together with
the desire to avoid any chance of contamination, has ensured
that a greater proportion of wells and borings made in recent

years have pierced the Chalk.

It is undoubtedly owing to the slow accumulation of

boring records giving data about the Chalk surface, that no
map showing the form of the Chalk surface in Norfolk has

hitherto been published.! As long ago as 1891, Mr. W. H.
Dalton, of H.M. Geological Survey [Essex Naturalist, Vol. V.,

1891, p. 113, and plate III.], prepared a map of Essex
showing the contour-lines for the surface of the Chalk (referred

to Ordnance datum). In 1913, Dr. L. J. Wills, in a Water
Supply Memoir on the London area [London Wells. L. J.

Wills and G. Barrow, Mem. Geol. Surv., 1913] published a similar

map of the district under consideration. At almost the same
time, the writer published maps of Suffolk [Notes on the Chalk

of Suffolk. Journ. Ipswich & Distr. Field Club, Vol. IV., 1913,

pp. 17-26. On the Age of the Suffolk Valleys, etc. O.J.G.S.

Vol. 69, 1913, p. 597.], prepared some two years previously,

showing the Chalk-surface contours and the unconformity of

the Eocene deposits. The value which the maps and accom-

panying information as to the dip and surface of the Chalk

proved to water-engineers and others in recent undertakings

in Suffolk, induces him to put forward here a similar map of

Norfolk, together with a few remarks about the Norfolk Chalk.

fMy friend Mr. F. W. Harmer, M.A., F.G.S., attempted to make a
sub-drift contoured map of Norfolk, but owing to the unsatisfactory divi-
sions of the beds in well records, etc., abandoned the attempt as of little

value.
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Literature.

The records of wells and borings in Norfolk have not yet

been collected together in a volume on Water Supply in the

series being issued by the Geological Survey, although it is

hoped that the county will be dealt with in the near future.

Most of the earlier accounts of wells, etc., were collected

together and published in the Sheet Memoirs of the Geological

Survey. [Memoirs on Sheets, 50, 51, 65, 66, 67, 68 and 69]

These included notes on wells and borings by J. Taylor [Proc.

Geol. Soc., II., 93 (1838), and Trans., Ser. II., Vol. I. (1824), pp.

374-378], Sir J. Prestwich [O.J.G.S., Vol. XVI. (1860), p. 449

(Yarmouth boring)], C. B. Rose [Proc. Geol. Assn., Vol. I. (1862),

p. 226], J. Gunn [Proc. Geol. Assn., Vol. III. (1872), p. 117

(Dip of the Norfolk Chalk)], W. Whitaker [Proc. Norwich Geol.

Soc., Vol. I., pp. 16 and 250], J. H. Blake [Proc. Norwich

Geol. Soc., Vol. I. (1880), p. 126], and C. Reid [Proc. Norwich

Geol. Soc., Vol. I. (1880), p. 129 (Cromer Waterworks)
]

The first discussion of the stratigraphical divisions of the

Chalk of Norfolk other than the three-fold divisions adopted

by S. Woodward [Hard Chalk, Medial Chalk, and Soft Chalk,

(Geology of Norfolk, 1836)] and Mr. W. Whitaker [Upper

Chalk with flints, Middle Chalk with few flints, and Lower

Chalk] was published by Prof. Ch. Barrois, in his classical

paper in 1876 [“ Recherches sur le Terrain Cretace Superieur
'

de 1’Angleterre et de l’lrlande.” Lille, 1876]. A notice

and summary of this paper was published in the Proc. Norwich

Geol. Soc., Vol. 1 (1878), p. 35. In the same volume, A. J.

Jukes-Brown wrote upon “ The Sub-divisions of the Chalk
”

(1880, p. 113), and H. B. Woodward contributed “Notes on

the Norfolk Chalk ” (1882, p. 239), in which papers approximate

thicknesses are given of certain of the zones as calculated from

the dip and breadth of the outcrops.

II. The Form of the Surface of the Chalk.

Of the 406 wells and borings which have been put down
in Norfolk up to the end of 1914 (those which have not yet

been published being added in an appendix to this paper), a large
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proportion, namely 264 (65 per cent.), do not reach the Chalk,

being mainly in Drift
; 131 (32 per cent.) are driven into

Chalk, often through overlying beds
;
and 11 (2.7 per cent.)

are sunk into beds lower than Chalk. The proportion of

wells in Glacial, Crag, and Eocene deposits is larger for Norfolk

than for Suffolk and Essex, so that our knowledge of the form

of the Chalk-surface in Norfolk is relatively less definite.

The time, however, seems to have arrived for the first approxi-

mation, such as the map, PI. 1, indicates. The numerals

indicate the height of the Chalk-surface referred to Ordnance

datum, the prefixed negative sign indicating depths below.

Fig. 1. Sketch-map of Norfolk, showing the present Watersheds
and River-systems.

Contour-lines at intervals of 50 feet have then been drawn,

in part by interpolation, which is a method involving least

error.

Approximate as these Chalk-surface contours are, many

interesting points are brought out by the map. The present

watersheds of Norfolk consist mainly of two divides almost

at right angles, (a) the Chalk escarpment running a few degrees
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West of North,
(
b

)
the Cromer Ridge of Glacial Drift, with

an alignment W.S.W.—E.N.E. (see Fig. 2). Of the more
important Norfolk rivers, the Wensum and the Yare rise on
the east of the Chalk escarpment, whilst the Bure and other

smaller streams have their source in the Cromer Ridge. The
Nar and Little Ouse are obsequent streams breaching the

Chalk scarpment. When, however, the overburden of

Tertiary Beds is removed from the Chalk and the surface of

the latter revealed, we find that the Cromer Ridge has been
wiped out of existence (although the highest parts of Norfolk

to-day are located upon it), and the Chalk escarpment
forms the only “ watershed.” This fact emphasizes Messrs.

Wood and Harmer’s contention of the origin of the Cromer
Ridge as a bank of Glacial debris (“ the terminal moraine of

the North Sea Ice-sheet ”). Although these hummocks
reach a height of over 300 ft. and are probably as thick, they
are purely a surface feature.

In order to understand the form and trend of the Chalk-

surface contours in Norfolk, it is necessary to trace them into

adjoining counties. The Chalk escarpment is seen to be
breached in a marked manner at two places, (a) the Wash
Gap,

(
b

)

the Little Ouse-Waveney Gap, each where the strike

of the Chalk changes, and where geographical conditions seem
to have determined the early county boundaries. At the

Wash the Chalk changes in strike from almost N.W r

.— S.E.

in Lincolnshire and Yorkshire, to N.N.W.—S.S.E. in Norfolk,

and at the Little Ouse—Waveney depression, to N.—S. in

mid-Suffolk. In South Suffolk the strike swings round to

E.N.E.—W.S.W., the important estuaries of the Deben,
Orwell, and Stour marking the point at which the change
occurs. Large rivers and valleys occur at each of these

" points of deflexion ” in the escarpment, and the suggestion

may be advanced that the change of strike (and of dip fre-

quently, in amount as well as direction) is possibly due to the

bending of the Chalk over “ knees ” of the Pakeozoic floor

beneath, during the great post-Eocene earth-movements.
Owing to the absence of Mesozoic sediments and to the presence
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of only a small thickness of Lower Cretaceous rocks, the

Palaeozoic floor occurs at no great depth under the Norfolk

Chalk*

Lines of weakness were thus developed where the strike

changed, with the production of through-valleys, such as that

of the Waveney—Little Ouse. Depression of the area has

more or less drowned these breaches, as in the case of the

Wash, or has turned the lower portions of the valleys into

estuaries, as in the cases of the Waveney-Yare and Deben-

Orwell-Stour systems, etc. The change in strike of the Chalk

is not so well marked in the outcrop of the formation as a

whole, as by the alteration in trend of its component zones.

These are indicated approximately upon the map, PL 1.

The distribution of the zones in Norfolk is based on the notes

of the officers of the Geological Survey, Prof. Chas. Barrois,

Dr. A. W. Rowe, and upon field observations. The writer has

had the pleasure of studying the Norfolk Chalk in the field

with Dr. Rowe. The distribution of the zones in Mid and

East Suffolk is inserted from the writer’s own observations,

and in the west of the county and Cambridgeshire from

the work of Mr. Henry Woods, F.R.S. For the records in

South Suffolk and North-West Essex the Writer is also

responsible.

The through-valley in the Chalk on the southern border

of Norfolk is not revealed until the coverings of Crag and

Eocene deposits, as well as Glacial Drift, are stripped off.

The following table gives the position and details of wells, etc.,

in the valley, and the evidence on which the contours are

plotted.

*At Lowestoft the deepening of the East Anglian Ice Company's boring

in 1908-11 revealed:—Chalk, 1050 ft., Upper Greensand, 11 ft., Gault,

45 ft., Lower Greensand, 41 ft., and Palaeozoic mudstones, 205 ft.

At Culford (Suffolk), 73 ft. of Gault and 32J ft. of Lower Greensand

separated the Chalk from the Palaeozoic floor.
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I. Table of Borings in the Neighbourhood of the
Little Ouse-Waveney Through-Valley.

Place. Height
O.D.

Depth to

Chalk.
Chalk
Surface.

Yarmouth, Lacon’s Brewery ..

Lowestoft. East Anglian Ice
Company

Southwold, Waterworks
Halesworth, West Hall
Bungay, 7/8ths mile S. of
Church

Ditto, Broome Place ...

Beccles, Waterworks ...

Cantley r mile S.E. of Station
Wheatacre

Southwood Oaks
Ditchingham. Malt Kilns
Harleston, Wood Farm,
Needham

Ditto, Dr. Candler’s
Bramfield ... ...

Thorndon, Reformatory
Eye, Brewery, 1887
Bio’ Norton
Stuston ...

Scole

Palgrave
Billingford, Rectory
Diss, Aldrich’s Mat Factory ...

Ditto, Waterworks
Garboldisham, Uphill Farm !!’

Ditto, Flint Hall
Hoxne, Oakley Park
Ditto, Rectory ...

Wortham, Rectory ...
.”

Brandon, District Council
Ditto, Park
Ditto, Hockwold Hall ...

ft.

20

12

40
60

60
? 50
107

about 5

60

10

? 40

120
? 70
120
120

about 90
about 100

31

60
140
142
133
138
130
162
97

? 112
162
81
128
30

ft.

476

475
323
152

130
150
157
183

no Chalk
at 229'

240
84

198
128
166
87
90
142

6

35
55
97
93
60
60
137
163
64
0
0
0

ft.

-456

-463
-283
- 92

- 70
? -100
- 50
-178

below —169

-230
? -44

- 78
- 58
- 46
...33

0
- 42
...25

...60

...105

...87

...36

...45

...70

...102
- 40

? - 51

...98

...81

...128

...SO

The V’s in the contours running eastwards up the Little
Ouse valley are no doubt in part post-Pliocene, but may in
part be earlier in origin. In the eastern portion of the area,
that is, in the Waveney Valley, the contours V up the valley
westwards under the Pliocene (Norwich Crag, Chillesford
Beds, etc.), but this form ceases when the eastern boundarv
of the Eocene strata is approached near Beccles, with the
result that an apparent hollow or closed ring is produced in
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the Chalk contours (50 ft. below Ordnance datum). The
boundary of the Eocene is thrown down the valley east-

wards in a very broad V form (as indicated by the borings at

Halesworth, Beccles, Bungay, Wheatacre, Southwood, Cantley,

etc.). Under the Eocene deposits the Chalk-surface contours

are closely crowded (see later, p. 30), but run fairly directly

northwards and southwards. Thus, the evidence would

appear to indicate that much of the erosion of this through-

valley took place at a post-Eocene date, when the border of

the Eocene was thrown down the valley eastwards (though

not to a very marked extent, owing to the greater dip of their

base and their rapid thickening eastwards). The erosion of

the valley was post-Pliocene, for the contours under the

Pliocene strata are similar to those of the bare or Drift-covered

Chalk; and the denudation may therefore be referred to the

Miocene Age, when so much of the existing topography of

England was developed, and so many of the larger valley-

systems initiated.

III. General Slope of the Chalk-surface.

The contoured map (PI. 1) indicates that the Chalk-surface

reaches its greatest height above sea-level in the west of the

county, forming a ridge running N.NAV.—E.S.E. from south-

east of Hunstanton, near Swaffham and Watton, towards

Ixworth, in Suffolk. The ridge, however, is not continuous,

being broken up by the valleys of the Wissey and Thet-Little

Ouse system. The Nar does not cut entirely through it.

The highest portion of the ridge appears to be a small' oval

hill, just over 250 ft. above Ordnance datum, on the north-

east of Swaffham, in approximately the zone of Micraster

cor-testudinariuni. The contours indicate that, except for

local Variations, the surface slopes somewhat gradually both

eastward and northward, but east of Norwich, near the

western boundary of the Eocene, the crowding-up of the con-

tours shows that the slope of the Chalk-surface has considerably

increased. The form of the surface where covered by Pliocene

deposits (Crag, etc.), east of the boundary shown on the map,
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is lather similai to that where the Chalk is bare or merely
covered by Glacial Drift

;
certainly it does not show such a

rapid increase of gradient as in the sub-Eocene portion. Even
allowing for subsequent solution of the Chalk surface, the

inevitable conclusion is that the important erosion of the Chalk,

producing the slope of lower gradient, was post-Eocene and
pre-Pliocene.

Some of the gradients of the Chalk-surface, where it is not
covered by Eocene deposits, may be estimated from the

following figures (referred to Ordnance datum) :

—

Merton (160 ft.) to Norwich (50 ft.) : 110 ft. in 22 miles,

or about 5 ft. per mile E.N.E.

Merton (160 ft.) to Woodbastwick (-80 ft.): 240 ft. in

28 miles, or about 8 ft. per mile E.N.E.

Toftrees (217 ft.) to Cromer (0 ft.) or N. Walsham (-2 ft.)

:

217 ft. in 22 miles, or nearly 10 ft. per mile E.N.E.
Buckenham (136 ft.) to Beccles (-50 ft.): 186 ft. in 21

miles, or nearly 9 ft. per mile due E.

The general average of these gradients is rather higher

than that of the similar ones in South Norfolk [Journ. Ipswich
and Dist. Field Club. Vol. IV., 1913, p. 18.], where the figure

is nearly 7 ft. to the mile, that is, about 1 in 760.

The steeper slope under the Eocene deposits yields the

following gradients :

—

Beccles (-50 ft.) to Lowestoft (-463 ft.) : 413 ft. in 8
miles, or nearly 52 ft. per mile E.N.E.

Southwood (-230 ft.) to Yarmouth (-456 ft.) : 226 ft. in

8 miles, or over 28 ft. per mile, slightly S. of E.

(The greatest slope of the sub-Eocene surface is

clearly becoming more north-easterly here, so that

the line connecting these borings is not along

the true dip.)

Cantley (-175 ft.) to Yarmouth (-456 ft.) : 281 ft. in 9
miles, or 31 ft. per mile, eastwards.

(Again not the direction of true dip.)

With these may be compared the similar gradients in

Suffolk :

—
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Framlingham (55 ft.) to Leiston (-239 ft.) or to Orford

(-204 ft.), i.e., about 24 ft. per mile, E. or E.S.East-

wards.

Thus, the gradient of the ultra-Eocene Chalk surface is :

—

about 1 in 590 (about 1/10°).

and that of the sub-Eocene surface :

—

about 1 in 160 (about 1/3°), the slopes of both being

generally Eastwards.

The slightly greater spacing-out of the Chalk-surface con-

tours under the Eocene in East Norfolk, relatively to those in

East Suffolk, may be due to the fact that in the latter area.

Lower London Tertiaries, and in the former area, London

Clay, probably rests upon the Chalk. [For a discussion of the

interpretation of the beds recorded in the East Norfolk Wells,

see Quart. Journ. Geol. Soc., Vol. LXXL, for 1915 (1916),

p. 543.]

The approximate line at which the surface of the Chalk is

at sea-level is indicated upon the map and is marked O.D.

In this connection it is interesting to quote a note made by

Messrs. Wood and Harmer as long ago as 1877 [Quart. Journ.

Geol. Soc., Vol. XXXIII. (1877), p. 90.]
—

“ About midway
in the course of the river [Bure] the Chalk disappears, and the

base of the Contorted Drift sinks below the water-line of the

country. This is in consequence of the eastwardly dip of the

Preglacial floor, the Chalk disappearing below the water-level

to the east of a line drawn from a point about four miles

east of Norwich to the coast near Mundesley.”

IV. The Dip of the Chalk.

The Rev. John Gunn, who contributed so much to our

knowledge of Norfolk geology, discussed the dip of the Chalk

as long ago as 1872 [“ On the Dip of the Chalk in Norfolk, and

the Remains of Old Land Surfaces called the Stone Bed.”

Proc. Geol. Assn., Vol. III. (1873), p. 117], with the scanty

evidence then available. He gave a section of the Chalk

and Eocene strata across Norfolk, in which he showed the

Chalk thickening eastwards from Hunstanton to Norwich
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and bevelled off by the Tertiary Beds on the East. He esti-

mated the dip of the Chalk surface from Norwich to Yarmouth
to be 526 ft. in 18 miles, or 29 ft. to the mile. As pointed

out in Section III. of this paper, two different gradients, (a)

the smaller one under the Crag, (b) the greater one under the

Eocene, are included and confused in this estimate, which
is therefore intermediate in amount between the two. Gunn
estimated the dip of the Chalk Marl (at the base of the Chalk
formation) to be 36 ft. in 1J miles in the neighbourhood of

Hunstanton, and from that town to Norwich to be 1152 ft. in

40 miles; in each case a result of about 29 ft. to the mile.

Thus, an apparent parallelism between the base and surface

of the Chalk was indicated, but in the light of more recent

information this is hardly correct.

The wells and borings in beds lower than Chalk occur
at Castle Rising, Crimplesham Hall, Stow Ba'rdolph, Sandring-
ham, West Dereham, Middleton, Lynn, Gaywood, Downham
Market, and Dersingham, and those piercing Lower Chalk
and beds below are found at Stoke Ferry, Marham, Holkham
Hall, Gayton, and Narborough. Deep borings passing through
the overburden of Tertiary strata and through an almost
complete thickness of Chalk into beds below, occur at Norwich
(Carrow Works) and at Lowestoft (East Anglian Ice Co.’s

Works) just across the county border, in Suffolk.

From these wells, etc., we obtain the following data for the
dip of the base of the Chalk :

—

Stoke Ferry (-25 ft.) [i.e. the base of the Chalk is 25 ft.

below Ordnance datum.] to Lowestoft (-1518 ft.);

1493 ft. in 52 miles, or nearly 29 ft. per mile, direction

slightly S. of E.

Stoke Ferry (-25 ft.) to Norwich (-1155 ft.); 1130 ft.

in 32 miles, or over 35 ft. per mile, direction N. of E.

Gaywood
(+ 13ft.) to Lowestoft (-1518ft.); 1531ft. in

58 miles, or over 26 ft. per mile, direction E.S.E.

Gaywood
( + 13 ft.) to Norwich (-1155 ft.); 1168 ft. in

37 miles, or nearly 32 ft. per mile, direction S. of E.
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Marham
( + 25 ft.) to Norwich (-1155 ft.); 1180 ft. in

32 miles, or nearly 37 ft. per mile, due E.

Narborough (-35ft.) to Norwich (-1155ft.); 1120ft. in
30 miles, or 37 ft. per mile, direction S. of E.

Narborough (-35 ft.) to Lowestoft (-1518 ft.)
; 1483 ft.

in 58 miles, or over 25 ft. per mile, direction E.S.E.
Hunstanton

( + 50 ft.) to Holkham Hall ( 741 ft.)
;

791 ft. in 13£ miles, or 59 ft. per mile, E.
With these may be compared, just across the county

boundary —
Call ford (-422 ft.) to Lowestoft (-1518 ft.); 1096 ft. in

46 miles, or nearly 24 ft. per mile, E.N.E.

The strike of the Chalk zones in Norfolk serves to indicate
that the direction of true dip is not that which gives the lower
results obtained above

; moreover, the apparent dip cannot
be greater than the true dip, so that we may take something
about 35 ft. per mile as the dip of the base of the Chalk. In
Suffolk the south-easterly or east-south-easterly dip of the
Chalk Marl at the base is only 16 ft. per mile, hence the dip
not only changes in direction but in amount also, near the
county boundary.

It may be assumed for the present (there being no evidence
to the contrary) that the various zones of the Chalk dip at
approximately the same rate as the Chalk Marl, for the parallel-
sided outcrops of the zones do not indicate any thinning, neither
s there transgression of one zone over others. As the slope
of the Chalk surface, where it is bare or covered by Pliocene
and later beds, is about 8 or 9 ft. to the mile, and that of
the zones about 35 ft., the successively older zones crop out
as we travel westwards (Figs. 3 and 4). They appear only
slowly, however, having broad outcrops, but they crowd in
towards the west and on the scarp face when lower zones are
reached. This is partly due to the thinning of the latter in

Norfolk. In Suffolk the zones are more evenly spaced across
the county, that of Micraster cor-anguinum being reached at

Bury St. Edmund’s. Under the Eocene the Chalk-surface
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gradient appears to be about 30 ft. to the mile (excluding the

much greater slope of 52 ft. to the mile from Beccles to

Lowestoft in the through-valley, an increased gradient which

which may indicate a hlled-up pre-Eocene valley, or a sub-

sequent local sagging of the Chalk and Eocene deposits).

Downham Market Norwich Lowestoft
m .Swaffham

M.& L. H.p. M.ct. M.ca. Mar. A.q. B.m.

Fig. 3.—Section across Central Norfolk from Downham Market
to Lowestoft.

Huniranfan
W NW

£-5.C.

Fig. 4.—Section across Norfolk from Hunstanton to Lowestoft.

Newmarket Woodbridge Orford

M.& L. H.p M.ct. M.ca. Mar. A.q. B.m. Eocene Beds

Fig. 5.—Section across Suffolk (to scale) showing the Chalk Zones and
their bevelment by Eocene Deposits.

Thus the sub-Eocene floor and the base of the Chalk are almost

parallel, and no higher zones would occur under the Eocene

deposits and be transgressed by them. For bevelling of the

zones to take place as in south-east Suffolk (Fig. 5), the sub-

Eocene floor must have had a greater dip than the zones.
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The sections in Figs. 3, 4, and 5 indicate the difference in
this respect between Suffolk and Norfolk, due to the increased
dip of the Chalk in the latter county. In Suffolk, the dip of
the Chalk zones is about 16 ft. to the mile, of the ultra-Eocene

Chalk-surface 7 ft. to the mile, and of the sub-Eocene Chalk-
surface 30 ft. to the mile [Journ. Ipswich & Dist. Field Club, Vol.
IV. (1913), pp. 19-21]. Reasoning upon the data given by
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wells, etc., and observed outcrops and sections, the writer

ventured to state that the zones in Suffolk were bevelled

off by the Eocene deposits, which therefore transgressed the

various zones vertically as well as horizontally across the

county. If, therefore, a small thickness of the top zone,

Belemnitella mucronata, had not cropped out in the Gipping

Valley, this zone would not have reached the surface in Suffolk.

As it is, its extent under the Eocene deposits was predicted

to be small, because farther eastwards the zone of Actinocamax

quadratics would again underlie the Tertiary rocks. This

prediction was verified later by the sinking of a well through

Pliocene and Eocene strata into Chalk at Rushmere, three

miles east of Ipswich, where every indication pointed to the

absence of the zone of B. mucronata and the presence of that

of A. quadratics.

In Norfolk, however, occurs the best development of the

mucronata -zone in England. It is of considerable thickness

at Norwich, and is probably not bevelled off to any very great

extent by the Eocene deposits. It continues eastwards under

them, unless overlain by higher zones beneath the floor of the

NortW Sea, reappearing on the other side of the basin in

Denmark.

Knowing the dip of the Chalk zones in Norfolk and the

breadths of their outcrops, we can obtain an approximate idea

of their thicknesses. Mr. R. H. Rastall has discussed the thick-

ness of the Middle and Lower Chalk in West Norfolk [Geology

in the Field. Geol. Assoc. Part I. (1910), p. 164], but he deals

only with the country north of Lynn, i.e. practically speaking,,

the Hunstanton area, where a notable thinning of the beds

occurs. Figs. 3, 4, and 5 are sections plotted to scale arcoss

Norfolk and Suffolk. The thickness of the Chalk proved at

Norwich, where it is known from the fauna that some of the

top beds are missing, is about 1150 ft., and at Lowestoft

1055 ft. The base of the Chalk is therefore not quite a

plane, for the dip lessens to about 18ft. to the mile from

Norwich to Lowestoft, as the basin of the North Sea is ap-

proached. It was expected, naturally perhaps, that the
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Chalk, would thicken to 1200-1300 ft., under Lowestoft, but
the recent deepening of the boring there has shown that the
Chalk is actually thinning, partly owing to a slight bevelling
of the top-zones by the Eocene deposits, and partly owing to
the flattening of its base eastwards. The strike of the zones
of B. mucronata and 0. lunata, together with this slight bevel-
ling, renders improbable the occurrence of the latter zone
under the Eocene deposits at Lowestoft. (See Map, PI. 1.)
On examination of specimens of Chalk from the well at

Mundesley, Clement Reid referred the uppermost 61 ft. out
of 103 ft. of Chalk pierced, to the zone of Ostrea lunata, on
account of the character of the chalk and flints. This agrees
closely with the maximum thickness of 70 ft. to 80 ft. here
estimated for the zone before it is overlain by Eocene deposits.
The zone of B. mucronata is probably about 150-170 ft. thick

at Norwich, and before being overlain by the Eocene, may
reach a maximum of about 240 ft. The zone is probably thicker
in the Cley-Cromer area. The zone of A. quadratus is not
easy to delimit in Norfolk on account of the scarcity of fossils
and the glacial disturbance it has suffered, but it may be
estimated at about 230 ft. The late H. B. Woodward esti-
mated the thicknesses of the beds in the Norwich boring to
be, zone of Belemnites 500 ft., Marsupites 200 ft., Micraster
100 ft. [Pioc. Norwich Geol. Soc., Vol. I. (1882), p. 2401
The zone of Marsupites is likely, from the breadth of its out-
crop, to be about 140 ft. thick, whilst that of M. cor-anguinum
narrows from about 7 miles in south Norfolk to 3 miles in the
north of the county, corresponding to a probable thinning from
over 200 to 100 ft. The zone of M. cor-testudinarium is about
50 to 70 ft. thick and that of H. planus about the same, or
rather more in south Norfolk. The zone appears to become
thinner as the result of a roll when traced south-westwards
into Suffolk [Journ. Ipswich & Dist. Field Club. Vol. IV. (1913),
p. 26.], and also to become attenuated northwards towards
Hunstanton, for in N.W. Norfolk it is estimated by Mr. R. H
Rastall to be about 30 ft. thick.

The Lower and Middle Chalk show the same thinning north-
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wards. Exclusive of the H. planus zone, they appear to be

over 300 ft. thick in central Norfolk, but from actual sections

measured by the Geological Survey, they are known to amount

to 160 or 170 ft. only in north Norfolk.

V. The Unconformity of the Tertiary Strata upon the

Chalk.

A. Eocene Deposits.

Borings in East Suffolk and Norfolk have revealed the fact

that the Eocene deposits are present under the Crag [W. H.

Dalton, Geol. Mag. (1880), Dec. 2., Vol. 7, p. 518.] and have a

northerly trend, the London Basin having opened up to the

north instead of being limited in a north-easterly direction.

The green clayey-sands of the Thanet Beds are found lying upon

the Chalk surface in south Suffolk, and appear, as far as the evi-

dence of borings can be relied upon, to be present in eastern and

north-eastern Suffolk. In eastern Norfolk, however, at Cantley

and Southwood (pp. 46 & 55) the London Clay apparently rests

directly on the Chalk, having overlapped the Reading Beds

and Thanet Beds. London Clay appears to be present b^low

the Crag at Wheatacre (p. 57). The surface of the Chalk at

the last-named place is probably about 250 ft. below Ordnance

datum
;

this depth, therefore, does not admit of any great

thickness of Lower London Tertiaries, even if they are present

at all. In south-western Suffolk and north-western Essex the

Reading Beds are seen to transgress the outcrop of the Thanet

Beds and rest directly upon the Chalk, but the London Clay

thins off, as a result of erosion, southward of the other beds.

Since Eocene strata are present at Halesworth, in Suffolk,

and at Cantley, Southwood, and Wheatacre, in Norfolk

(besides being found in considerable thickness at Lowestoft

and Yarmouth), their western boundary would rather be ex-

pected to cross the Waveney Valley a mile or two east of

Bungay* Instead of this, we find that even at Beccles the

Crag rests directly upon the Chalk
;
hence an eastward embay-

*J. H. Blake states in the Mem. Geol. Surv.,
“ Yarmouth and Lowes-

toft,” p. 9, that from sections drawn, he would have anticipated that
the Reading Beds, but not necessarily the London Clay, would appear
in the Beccles well.
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ment occurs in the boundary, as indicated upon the map.
(PI. 1.) 0f the course northwards of this boundary we have
at present little information, and more facts are not likely to
accumulate quickly, for it is improbable that deep borings
and wells will be put down in “ Broadland,” where large
towns are absent. The wells at North Walsham, Cromer (see
p. 48), and Mundesleyf C. Reid, Trans. Norfolk & Norwich
Nat. Soc., Vol. VII. (1901), p. 291

; Summary Progress Geol.
Survey, 1898, p. 145], indicate that Crag rests upon the Chalk.
Mr. F. W. Harmer has suggested that the difference in charac-
ter of the North Sea Drift (Lower Glacial) as it is traced west-
wards in North Norfolk, may be due to the fact that, at
Happisburgh Eocene deposits were ploughed up by the ice
and incorporated in the moraine of the North Sea Ice-Sheet,
whilst in the neighbourhood of Cromer, Pliocene deposits
contributed their quota-; farther west, around Weybourne and
Holt, bare Chalk may have formed the 'bed of the ice-sheet
[Trans. Norfolk and Norwich Nat. Soc., Vol IX (1910) d
113],

F '

Clement Reid offered similar suggestions (Mem. Geol. Surv.,
“ Cromer,” Sheet 68E.) to account for the differences in the 1st
and 2nd Tills at Happisburgh. The Happisburgh Glacial
Beds have been subjected to careful analysis by the writer with
a view to obtaining evidence, particularly from the heavy
mineral residues, as to the amount of Eocene material in-
corporated in them. Unfortunately, there has been such an
admixture of new material of Glacial origin as tomask completely
any Eocene detrital minerals which may be present. The
boundary of the Eocene strata must therefore be left doubtful.

B. Pliocene Deposits.

The western limit of the Pliocene may be traced with ease
from the numerous field exposures and well-sections, etc.

It is indicated upon the map, PI. 1 . The Crag is seen to rest

directly upon the Chalk over a considerable area of eastern

N oi folk and Suffolk (where the Sub-Crag Chalk surface-contours

are similar in spacing and direction to those of the bare Chalk).
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In southern Suffolk, however, the Crag rests upon Eocene

deposits only, but gradually transgresses the successive

outcrops of these, resting in turn upon London Clay, Reading

Beds (Bramford, Ballingdon), Thanet Beds (Sudbury, Claydon),

and finally upon Chalk again (Stoke by Clare), as the observer

travels westwards.

These notes serve to emphasise the fact that in East Anglia

three strong unconformities or breaks in the geological succes-

sion are found
:

(a) between the Chalk and the Eocene,
(
b

)

between the London Clay and the Crag, and (c) at the base of

the Glacial deposits. All three are marked by considerable

changes in the mineral constitution of the beds, and the first

two by notable palaeontological breaks and the presence of basal

conglomerates.

These unconformities are further emphasised by the manner

in which the later deposits rest on the denuded edges of the

various Chalk zones. The highest Chalk in the British Isles

occurs at Trimingham, where the well-known bluffs and

masses belong in part to the zone of 0. lunata (or zone of Tere-

bralulinas
)
(R. M. Brvdone, Quart. Journ. Geol. Soc., Vol. 64

(1908), p. 401, and others). The question as to whether this

Chalk has been transported, or is only disturbed and still more

or less in situ, cannot yet be regarded as settled. The fact

remains, however, and on this point Mr. R. M. Brydone, Dr.

A. W. Rowe, and Clement Reid were agreed, that judging from

the position of the other zones, we should expect the highest

zone of the Chalk to crop out very near to Trimingham.

Clement Reid stated that the Chalk, apparently in situ beneath

Pliocene deposits in the Mundesley Well, belongs to 0. lunata-

zone. [Trans. Norfolk and Norwich Nat., Vol. VII. (1901),

p. 291, “ East Norfolk Geology : Wells at Mundesley, North

Walsham, and Metton ”] Apart from this Trimingham Chalk,

the highest Chalk in England is that seen in the Whitlingham

Pit, east of Norwich, where the evidence of the very large

shape-variations of Echinocorys vulgaris led Dr. A. W. Rowe to

the conclusion that this Chalk is very high up in the zone of

Belemnitella mucronata. The Eocene strata pass off from the
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Umata zone, but probably rest on the former until we reach south-
eastern Suffolk. Here only 20 ft. of mucronaia-CYidAk underlie
the Thanet Beds (Claydon, Bramford), and a little farther west
in the Brett Valley, the latter rest on the zone of A. quadratus.
Farther west still, in the Stour Valley, near Sudbury, they
pass over the sub-zones of Marsupites (Sudbury) and Uinta-
crinus (Ballingdon), until in north-western Essex and Hertford-
shne the zone of M. cor-anguinum underlies the Eocene
(Bishops Stortford, etc.). This unconformity is indicated
diagrammatically in Fig. 6. The map (PI. 1.) indicates also

that the Eocene deposits transgress the Chalk-surface contours
also, in both Norfolk and Suffolk.

1 he Pliocene deposits similarly rest on lunata-zone at

Mundesley, and on high mucronata-zone around Norwich. At
Tharston, S.S.W. of Norwich, the Chalk is near the base of

mucronata-zone (as determined by Dr. Rowe from the fauna),

and is capped by Norwich Crag. Eastwards of Diss the Chalk
is poorly exposed and almost unfossiliferous. Its marly
chaiacter led Barrois to refer it to Marsupites-zone, but it more
probably belongs to quadratus-zone. For a short distance,

owing to a possible uplift of Charnian character, the Red Crag
ceases to rest directly upon Chalk, and when it next does so in

West Suffolk (near Clare) the cor-anguinum-zone supports it.

The great thickness of London Clay (310 ft.) and Lower
London Tertiaries (46 ft.), and the rapid dip of their bases, which
limits their landward extent to a breadth of 8 or 9 miles, suggest
that they might have been deposited under conditions of

gradual subsidence, and that warping and tilting of the land
took place, resulting in a gradual upheaval of the Chalk. The
denudation and lightening of the load of the latter went on
pari passu with the accumulation of the Eocene deposits and
gradual lowering of the sea-bottom. Similar movement, but
in a different direction, may have taken place in later Pliocene

times, when a thickness, of 147 ft. or more of Norwich Crag
was deposited at Southwold, 128 ft. at Beccles, 170 ft. at Lowes-
toft, 120 ft. at Yarmouth, and 208 ft. at Wheatacre. Mr. F. W.
Harmer has stated at length his views on the latter question
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[“ Pliocene Deposits of Holland,” Quart. Journ. Geol. Soc.,

Vol. 52 (1896), p. 766], depression to the north probably

resulting from a tilting movement along an axis from Kent to

the Dutch coast.

A result of considerable economic importance follows from the

presence of these great thicknesses of Tertiary strata upon

the Chalk-surface. The supply of water from the Chalk is

usually as abundant in quantity as it is good in quality. Where,

however, the formation is heavily loaded with a great over-

burden of Eocene, Pliocene, and Glacial deposits, as it is in

eastern Norfolk and Suffolk, the water-supply is diminished very

considerably. This diminution is no doubt largely due to the

closing of fissures and confining of air in the Chalk,* whereby

the circulation of water is prevented. Comparison of the

supply from unloaded and loaded areas brings out this fact.

Loaded Area. Over- Surface of Yield in gals.

burden., Chlk. O.D. per hour.

Yarmouth
ft.

476
ft.

-456 “ Not successful.”

Lowestoft 475 -463 1500 to 5400f
.Southwold . 323 -283 “ Water small in quan*-

Leiston 298 -240

tity and poor in

quality.”

“No adequate supply.”

Cromer

(Roughton Heath) 215 - 5 540

Non-loaded Area.

As an example of a boring in a non-loaded area, the follow-

ing recent result may be quoted :
—

Ipswich (Akenham), 12 ft. of Tertiary Beds above

Chalk. Yield, a million gals, a day from a 24-inch bore,

and two millions a day from bore and headings.

*Sir J. Prcstwich, “A Geological Inquiry respecting the Water-bearing
Strata . . . around London,” 1851, p. 60. W. Whitaker, “ Geology of
London,etc.”, Mem. Geol. Surv. (1889), Vol. L, p. 513. L. J. Wills and
G. Barrow, ” London Wells,’ Mem. Geol. Surv. (1913), p. 14.

f Increased from 1,500 to 5 400 gals, an hour by 5 1b. charges of
gun-cotton. Quality of water medicinal.
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Large towns and works situated in a loaded area would

therefore be well-advised to go, if possible, farther afield, and
make their wells in unloaded areas, conveying the water bv a

greater length of pipe, and creating a greater artificial head by
pumping.

VI. Buried Channels of Drift.

One other feature in the Chalk-surface calls for note In

each of the main Suffolk valleys a deep hollow occurs, 100 to

over 400 ft in depth, usually in the Chalk. These deep channels

are filled with Glacial Drift, and their course and character

have been worked out in some detail for Suffolk. [P. G. H.
Boswell, Quart. Journ. Geol. Soc., Vol. 69 (1913), pp. 581-620.]

They appear to be similar to the fohrden of Schleswig-Holstein,

North Germany, etc., being due to the action of sub-glacial

streams of water during the Glacial Period, when the pre-

Glacial valleys were occupied by tongues of ice.

These buried channels of drift are, as far as present know-
ledge goes, much rarer in Norfolk. One was met with recently

at Saham Toney, near Watton [Summary Progress Geol. Surv.

for 1910 (1911), Sir A. Strahan, p. 75], in the valley, but on the

northern slope, of the Wissey. Other borings near by indicate

that like its prototype at Ipswich [Water Supply of Suffolk,

1906, Mem. Geol. Surv., p. 74], this hollow has very steep

sides, the details being as follows :

—

1. Saham Hall, 150 ft. O.D. Drift 243 ft., Chalk not

touched (1910).

2. Broomley Hall, 64 fur. E of last, 140 ft. O.D. Drift

147 ft. to Chalk (1898).

3. Broomhill Farm, 15 fur. S.E. of Broomley Hall, 160 ft.

O.D. Drift 151 ft. to Chalk (1905).

4. Well 500 yards N.E. of Saham Hall, depth of 42 ft.

in Chalk.

5. An additional site was selected by a water-diviner

200 yds. further W.N.W. of 1, at 145 ft. O.D.

Chalk was reached at 17 ft. down
The Chalk occurs around at 160 to 180 ft. above Ordnance
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datum, e.g., in a pit 3 fur. N.W. of Saham Hall, and half a mile

west of this pit. Half a mile east of it also there is another old

pit.

A buried channel of Drift also occurs in the Waveney Valley

at Hoxne, Suffolk, (P. G. H. Boswell, loc. cit., p. 609).

Other channels of Drift occur in the Wash area [Mem.. Geol.

Surv., Sheet 65, p. 56, etc.), but are of smaller and different type.

The supposed channel at Yarmouth was based upon the

assumption that there was a great thickness (120 ft.) of recent

deposits [Sir J. Prestwich, Quart. Journ. Geol. Soc., Vol. XVI.
(1860), p. 449], whereas these are now known to be mostly
Crag. One of the greatest thicknesses of Drift outside the

Cromer Ridge occurs at Marlingford, near Norwich, where
114 ft. of Glacial deposits are recorded.

VII., Summary.

A hypsometrical map of the surface of the Norfolk Chalk
show's it to be approximately a plain reaching to 250 ft. above
sea-level, near Swaffham, in the west of the county, and
sloping gently eastwards at about 9 ft. to the mile. The Chalk
escarpment stands out upon the map, but the Cromer Ridge
is seen to be purely a glacial surface feature. Eocene deposits

and Crag cover the Chalk in the east of Norfolk, and the surface

is seen to slope more rapidly (over 30 ft. to the mile) under
the former, the contours being therefore crow'ded up. A strong

through-valley ” occurs at the Waveney— Little Ouse Gap.
It is hidden in part by later beds, but is well-marked in the

Chalk-surface, being probably post-Eocene, but pre-Pliocene

in age.

The dip of the Chalk lessens eastwards but maintains a general

average of 35 ft. to the mile
;
the Eocene deposits therefore do

not bevel off the uppermost Chalk zones to any great extent,

as they do farther south in Suffolk. The unconformity of the

Eocene is indicated by the transgression of the outcrops of the

Chalk zones, and, similarly, the unconformity of the Crag Beds
is proved by their resting upon 0. lunata -zone at Trimingham,
B. mucronata-zone at Norwich, A. quadrafns-zone in South
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Norfolk, and Marsupites-zone and M . cor-anguimim -zone in

Suffolk.

The general distribution of the Chalk zones is indicated upon
the map (Fig 1), and their approximate thicknesses in central

Norfolk are estimated at, 0. lunata, 70 ft., B. mucronaia, 240 ft.,

A. quadratus, 230ft., Marsupiies, 140ft., M. cor-anguinum
,

over 200 ft., M. cor-testudinarium, 50 to 70 ft., H. planus, 70 ft.,

Lower and Middle Chalk, over 300 ft. The lower zones are known
to exhibit a marked decrease in thickness when traced into

north-western Norfolk.

lhe water-supply from the Chalk is much diminished when
the latter is loaded with a considerable thickness of Eocene and
Crag deposits.

Deep channels in the Chalk, filled with Glacial Drift, are

not so common in Norfolk as in Suffolk, but examples occur

at Saham Toney (near Watton), and in the Waveney Valley

(near Hoxne, in Suffolk).

The study of the form of the Chalk-surface, the dip of the

formation, and the character and thickness of the Tertiary

strata overlying it, is one of considerable economic importance

in relation to water-supply
;

it has the advantage of being

equally interesting as a purely geological investigation.

APPENDIX.
Wells and borings put down since the last published

accounts.

Blo’ Norton. Maps, 1", 175
;

6", 109 N.W.
; Geol.

50 N.W.

1. For Mrs. Houchem. Sunk 10 ft., the rest bored.

Thickness . Depth.
ft. ft.

Soil • • • • 1 1

Boulder Clay |

Light clay

[
Blue clay

8

20
9

29
'Sand 16 45

Glacial Sand Gravel . .

.

Hi 59-1

and Gravel Loamy sand 29 S8l-

Gravel ... * 89'

Chalk with flints 18 107
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2. For Rev. G. Norris. Sunk 20 ft., the rest bored by

Messrs. Gedney, of Norwich.

Made Soil

Thickness. Depth.
ft. ft.

... 2 2

Glacial Beds \ Sand

[
Blue clay

... 8

... 132
10

142

Chalk with flints ... 20 162

Cantley. 1 ", 162 ;
6", 66 S.E.

; Geol. 66 S.E.

Anglo-Netherland Sugar Factory, 4" artesian boring.

Made and communicated by Messrs. W. & G. Fake,

1912. Between River Yare and railway close to

the bend, \ mile S.E. of Station. An abundance of

pure water.

Superficial

Deposits

Thickness. Depth.
ft. ft.

r Top soil and clay ... 12| m
Peat ... 2\ 15
Sand discoloured by peat ... 3 18
Blue sand and stones ... ... 4 22

'Dark sand and stones H 234
Dark clay ... 4 27i
Hard dark stone 1 28-i

jDark clay ... 33-i 62
Blue clay ... 38 100
Cocoa-coloured clay ... ... 16 116
Blue clay with occasional streaks

of green ... 62 178

Chalk stone, very hard ... 10 188

? London Clay -<

Chalk

(Here water arose from borehole 8' above the

ground level. Tubes were driven down to stop

the water).

Chalk, borehole unlined ... 7 195
Crimplesham, The Hall. 1", 159; 6", 69 N.E.

; Geol. 65.

From B. W. Bryan, Esq., 1905.

Well to 27 ft. 6 ins., rest bored.

Glacial Drift

Thickness. Depth.
ft. ft.

Grey clay ... 16 16
Loam 1 17
Stiff white sand ... 51 22\
Very fine white sand ... ... 2

!

25~

Blowing sand ... 5* 30£
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? Gault

? Lower
Greensand

Thickness.

ft.

Depth.

ft.

' Blue clay

Oolites ...

16$ T7
4“

51
Dark blue sand 24 53J
Green sand 10“ 634
Nodules i

4 63f
Blue sand 8f 724
Ditto 9 814
Green clay H 83
Hard sandstone 3 86
Blue sand 24 884
Clay and sand ... 2 904
Hard, porous stone (weight very

light) 24 93
Blue sand 4 934
Green sand and loam ... 2 954
Hard stone 2f 98i
Green sand 3 1011
Hard blue sand 2* 1034
Hard stone 4 1074
Ditto 4 108"

Blue sand 24 1104
Hard stone

Green sand and slate-coloured

1 1114

clay ...

Thin layers of stone and blue

2 1134

sand ... 2 1154
Blue sand 1 1164
Hard stone 4 117
Blue sand 2f 1194
Black clay 1 1204
Green and slate-coloured clay 24 123
Hard stone 2 125
Blue sand 3 128
Thin stone and black clay 4 132
Blue sand 24 1344
Fine blue sand 5 1394
Black clay 4 1434

Kimmeridge

j
Dark Wue day t0 5Qme depth

Mr. W. Whitaker says that the specimens and the descrip-

tion sent with them differ somewhat from the above, the

details below 112ft. being as follows:

—

Black clay, blacker when, fresh from bore,

but lighter since exposed to air (very
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dark grey clay, with some bits of

„
shell) 112ft. to 116ft.

Dark blue clay (dark grey with bits of

shell) 116ft. to 241ft.

Light blue clay (grey clay, nearly as dark

as above, with bits of shell) ... 241ft. to 242£ft.

From these specimens it seems clear that the Kimmeridge
Clay is reached at 112 ft. The blue clay from 304 to 47 ft.

may be Gault.

Cromer, for the Gas Company, 1902. 1", 131 ;
6", 11 S.E.

;

Geol. 68 E.

From Messrs. F. Dennett & Co., Ipswich. Well previously

sunk by Mr. Ihos. Tilleys about 3 years before, 114 ft.

Continued in July, 1902.

Thickness. Depth.
*

ft. ft.

fWell ... 114 114

Crag
J Hard pan*

1 115

i

Rough ballast ... ... 5 120
|

Running sand ... ... 5' 2" 125' 2"

Bed of flints 2 127' 2"

Chalk • • • . . . ... ... 72' 10 ' 200
Flints met with at 125' 2", 139' 6", 143', 144', 146', 147', 149',

150', 153', 155' 6", 157', 159', 162', 165', 171', 174', and 179'.

Messrs. Bennett say “ It was this pan or rock that Tilley

left off owing to the tools being smashed up
; my men had to

smash through the turned-up tool or driving shoe, some
poition of the shore, and portions of the tube my men recovered
during the boring. We drove the old 6" tube further down
to a depth of 137" below ground level. The yield of water
was between 1600 and 1700 gals, per hour, being of first class

and free from salt. The water level stands at 99' from the
surface, varying from 18" to 20", according to tide." [See
also Northrepps and Roughton Heath.]

Dersingham. 1", 145; 6", 69; Geol. 65.

bor Norfolk County Council. Supt. Lewis. 1912. 4"

artesian boring. No water obtained
; boring

abandoned. Made and communicated by Messrs.

W. & G. Fake.
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Thickness. Depth.

ft.
. ft.

Top soil (mould) 5 5

Carstone 1| 6*
Blue sand .. 58 64i
Fine white sand .. \\ 66“

Blue sand .. 20 86

1", 175 ;
6", 104 S.W.

;
Geol. 50 N W.

Sandringham
Sands

Garboldisham.

Uphall Farm, 1912. 4" artesian well, good supply of

pure water. Made and communicated by Messrs.

W. & G. Fake. Rest level of water, 56' from
surface.

Thickness. Depth.

ft. ft.

Top Soil • • 3 3

„ . 1

' Grey clay with stones 40 43
'

Glacial Beds 1 Red sand and gravel ... 13 56
\ Flints 4 60

Chalk
.j

|
(boring lined) 12 72

[
(boring unlined) 69f 141f

Great Massingham. 1", 146; 6", 35 N.W.
; Geol. 65.

1912 Made by J. H. Cornish, North Norfolk Iron Works,
Walsingham. Communicated by F. H. Wild,

Manager. Sunk 150'.

Alluvium

Boulder Clay

Thickness. Depth,

ft. ft.

5 5

|

Brickearth ... ... ... 6 11

I
White clay with few flints ... 30 41
Blue clay with chalk-stones

.
and flints 107 148

Black hard clay ... ... 2 150

Water suddenly burst through in the night and rose 75 ft.

The above well is described as “ near the vicarage, and South
of the vicarage well, but may be 1 or 2° West.”

Mr. Wild reported that “ within about 60 yards (of above
well) is a well at the vicarage, about 100 ft. deep, sunk through

hard chalk
;

the well is stone built only 30 ft. to 40 ft. down,
the water-level being practically the same as in the above
new well.”
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Harleston. 1", 175 ;
6", 106 S.E.

; Geol. 50 N.E.

P1902. For Dr. J. L. R. Robinson, at the late Dr.Candler’s

house. Made by C. Isler & Co. Lined with 50' of

6" tubes 18i' below surface, and 125' of 5" tubes 7'

below surface. Water level 25' down. Supply,

250 gals, per hour.

Thickness. Depth.

ft. ft.

Dug Well • • • 30 30

fFine sand 10' ^

Drift f Yellow sand
|

C°*rs
'; S

ra
,

vel

1 and shinpie 1 0 anc^ v

—

toCO 59

|

quartz pebbles

l_etc. ... 19'

J

^ Green sand and shells (sand
and pebbles) 14 73

Crag <
Blue clay 4 77
Grey sand and clay ... 5 82
Grey loam and shells ... 5 87

v.
Grey sand and clay ... ... 41 128

Chalk with flints 122 250

Another account in brackets, referring to beds after the
14 ft., says :

—

Grey to green sand with shell fragments, passing

through loam to clay with shells ... ... 55 ft.

Chalk.

This second account is signed “ Chas. Candler, March, 1902,

Harleston.”

Honingham Hall. 1", 161 ;
6", 62 N.E.

;
Geol. 66 N.W

Eight miles N.W. of Norwich.

1. Communicated by Messrs. Gedney, Norwich.

Thickness. Dept
ft. ft

Made soil • • • ... ... ... ... 3 3
Boulder Clay Blue clay ... 20 23

Glacial Sand f Gravel ... ... 15 38

and Gravel i Light sand ... 10 48
1
Quick sand ... 9 57

Chalk with flints ... 11 68



THE SURFACE AND DIP OF THE CHALK IN NORFOLK 51

2. Made and communicated by Messrs. W. & G. Fake.

Bored, 176' 8"
;
water rises to 5' 2" from the top.

4" boring, lined 75' with tube and steel driving-

shoe, 6" long. Bored 176' 8".

Thickness. Depth.

^Loamy sand

ft.

4

ft.

4

Grey clay 4 8

Glacial Drift <
Rough sand and fine shingle

Marl and flint stone ...

27 35

7 42

Yellow marl 3 45

,
Soft madgean marl 10 55

Chalk .Close and hard 30 85

Good chalk and floors of flint 91' 8" 176' 8

Floors of flint stones at following depths from surface :—27,

38, 72, 84, 93, 98, 108, 117, 126, 130 to 134, 148, and 167 feet.

Melton Constable. 1", 147 ;
6", 17 S.E. ;

Geol. 68 SAY.

For Midland & G.N. Railway Station. 272' O.D. Made

and communicared by Messrs. Le Grand & Sutcliffe.

Water level, 23' from surface
;

yield copious, but

no prolonged test had been made.

Thickness.

Top Soil

Glacial Drift

Depth.

Chalk with flints

ft. ft.

• • • ••• ••• ••• 6 6

Loam, clay, and stones 2f 8*
/Loam 7 151

Sandy ballast ... 6* 22

Ditto and chalk 8| 301

Coarse ballast ... 12 424
Brown loam 9i 52'

Clay-sand and chalk ... 8 60

Clay and sand ...

Clay loam sand, flints, and
4 64

chalk pebbles 13 77

Clay and sand ... 9 86

Chalk, marl, and flints 5 91

Hard sand 14 105

Sand, flints, and chalk 15 120

Clay, chalk, and stones 3 123

^Clay, stones, chalk, and sand 47 170

Flints and sand 5 175

its 301 476
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Northrepps. 1", 131 ;
6", 11S.E.

; Geol. 68 E.

Just South of main building at the Hall. 1899. Com-
municated by Messrs. Tilley. Rest level of water,

110 '.

Thickness. Depth.

r

? Glacial

Drift, or in

part, Crag

Chalk.

s.w.

Sand with layers of gravel and
ft. ft.

boulders

Sand and stone, with gravel

16 16

and boulders 85 101
Marl 4 105
Live sand 16 121
Brickearth

1 122
Live sand 29 151
Marl 4 155
Live sand 51 206
Clay

1 207
Live sand 11 218
Whitish clay ... H 219J
Live sand ... 304 250

iM, Hall. 1", 175
;

6", 95 N.E.
; Geol. 66

Robinson, Esq. By Messrs. Isler & Co. Tubes \

20' of 8J" tubes and 60' of 6" tubes. Water level

24'. Supply, 1200 gals, per hour.

Thickness. Depth.

Glacial Drift

ft. ft.

Loam ... 2 2
Loamy sand 2 4
Clay and chalk mixed 7 11
Ballast ... 10 21
Clay and ballast 1 22

128 150

vra. 1", 131 ;
6", 19 N.E.

; Geol. 68 E.

1 For Cromer Isolation Hospital, 1900. Made and
communicated by Messrs. Bennett, of Ipswich.
Well 12' dry. Water level in tube, 74' from sur-
face. Top of tube, 9' 5" from surface

; bottom,
8V in chalk or 204' from surface. Test by hand-
pumps showed a yield of 1000 gals, in 1J hours.
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Thickness. Depth,

? Glacial

Drift

?Crag

Red sand, mixed with small
ft. ft.

stone... 284 284
Dark red sand and ditto |

29"

Fine light-coloured sand 31 60
Gravel and small stones 5 65
Red sand free from stones ... 4 69
Rough red gravel 34 724
Bright red sand 34 76"

White coloured sand 31 107
Clay 1 108
Dark sandy loam 22 130
Light running sand ... 39 169
Dark clay 4 173
Light running sand 7 180

Dark sandy loam 1 181
Rough sand 114 1921
Light loam

1
14

193“
Dark loam and gravel 1944
Flint bed H 196“

5 1064 302J

Well-boring, 1913. 1 -6th mile due E. of Powhow
Hill Tumulus on the Heath. Made and communi-
cated by Messrs. Lc Grand & Sutcliffe. 210' O.D.

Rest level of water, 89'. Yield, 540 gals, per hour.

Level not lowered 5'. Bored 318'.

Glacial Drift

Thickness. Depth.

ft. ft.

Fine gravel ... 9 9
Light sand, large stones, and

gravel ... 28 37
Sea sand 15 52
Gravel 74 594
Brown clay 2i

62“

Chalk 11 73
Light-coloured hard sand

(water at 87 ft.) 26 99
Light blowing sand 27 126
Blue sandy clay and small

stones 14 140
Loamy sand 41 181
Clay and chalk stones 13 194
Sand and chalk pebbles 7 201
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?Crag

Chalk

Thickness. Depth,

ft. ft.

Light grey blowing sand 13 214
Black flints and pebbles 1 215

With flints, rubbly 23 238
Soft chalk and flints ... 59 297
Very hard chalk and flints ... 8 305
Chalk and flints 13 318

Messrs. Le Grand and Sutcliffe said :
“ With the suction-

pipe only 5' in the water, we can get 540 gals, an hour, and

this produces no noticeable effect upon the standing water

level, pumping all day long."

Sheringham. 1", 131; 6", 10 N.E. and 11 N.W.
;

Geol.

68 E.

The Waterworks, 1899. 152' O.D. Communicated by

R. M. Parkinson, of Peterborough. 10" boring.

Pumping 7000 gals, an hour for 10 hours a day

produces no effect.

?North Sea
Drift

Forest Bed

Weybourn
Crag

Upper Chalk

Thickness. Depth.

ft. ft.

Gravel ... 3 3
Clay with small stones 20 23
Loamy sand (grey sandy loam
and small stones) ... 9 32

Ferruginous running sand 35 67
Boulder clay with chalk 9 69
Running sand (ferruginous) ... 21 90
Ditto, bluish colour ... 15 105
Boulder clay with flints, chalk,

sandstone, etc. 2 107

Sand and little flints, rather
earthy, with Cyprina islan-

dica, Tellina balthica, Mytilus
edidis, Littorina littorea 6 113

Clay with chalk and flints, and
marine shells 17 130

Flint and chalk mixture (?de-

rived from above) 7 137

Blue clay, and grey earthy,
very micaceous, sandy loam
with small stones ... 2 139

Soft chalk 261 400
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Shotesham All Saints. 1", 161 ;
6", 87 N.E.

;
Geol. 66 S.E.

Upgate Farm, Robert Fellowes, Esq. 1906. Com-
municated by Messrs. W. & G. Fake. Well sunk

70', bored 126'.

Thickness. Depth.

? Glacial

Drift

?Crag

Chalk

Southwood.

ft. ft.

/
Loam and sand 3i

I
Yellow fine sand 8 114

|

Rough red sand 6 174

J Slate-coloured sand and stone 10 274
Blue sand 134 41

.Stones (? flints) r 42

f
Marl 4 46

1 Chalk 21 67
Sandgall 4 71

.Chalk ... 55 126

Well, 70' deep ... 70 196

1", 162 ;
6", 77 N.W.

;
Geol. 66 N.E.

The Oaks Farm, at corner of roads. 1£ miles N.E. of

Cantley Station and £ mile S.E. of church ruins.

Made and communicated by Messrs. W. & G. Fake,

Norwich. Sunk, 43'. Water rose to 50' from

surface, and is said “ to have passed analysis."

Thickness. Depth.

ft. ft.

Old Well .. ... 43 43

Red sand ... 16 59
Red brickearth ... 6 65

? Crag Red sand ... 16 81
Dark red clay ... 2 83

1 Sand 5 88

r
Blue clay ... 61 149
Cocoa-coloured clay ... ... 38 187

London Clay * Blue clay with layers of hard,

dark stone ... ... 46 233
Hard, solid dark stone ... 7 240

Clay with marl stone ... ... 10 250
Chalk I Marl ... 28 278

Chalk with layers of stone ... 22 300
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Stalham. 1", 148; 6", 41 N.W.
; Geol. 66 N.E.

Ingham New Hall, F. T. Rogers, Esq., 1907. Communi-
cated by C. Isler & Co. Small supply. 10' by 6"

tubes and 60' by 5" tubes.

Thickness. Depth.

/ Loamy clay
ft. .

... 11

ft.

11

? Glacial
,
Blowing sand ... 20 31

|

Ballast
1 32

Drift Loamy clay ... 15 47

j

Grey sand ... 8 55
Loamy clay ... 6 61

< Grey sand ... 12 73

? Crag J

Light blue clay ... 3 76
Grey sand and shells ... ... 9 85

1

Stody Lodge.

Blue clay 21• . . ^2 871
1", 131 ;

6", 17 S.E.
; Geol. 68 S.W.

Five miles S.W. of Holt, for the Marchioness of Lothian.

Communicated by Messrs. Gedney, Norwich.
Sunk 68'.

Thickness. Depth.

Sunk shaft
ft.

... 68
ft

68
? Drift Blue clay ... 30 98

fDark sandy clay ... 9 107
Dark sand and shells ... ... 19 126

? Crag
m
Red sand ... 6 132
Grey sand ... 4 136
Light sandy clay with small

stones ... 2 138
Chalk with flints

... 18 156
SWANNINGTON. 1", 147 ;

6", 50 N.E.
; Geol. 66 N.W.

About 1891. Communicated by W. & G. Fake to Mr.
W. Whitaker. Artesian well, 84' deep, sunk from
a well 13' deep. Tubed 80'. Water not fit for

Old well

? Glacial

Drift

Chalk

domestic purposes,

iron.

f Soft grey clay .

| Black bog

[ Soft chalk

{ Hard chalk

amount of

Thickness. Depth
ft. ft.

• • — 13
•• 5 18
• • 4 22
.. 50 72
.. 25 97

containing a large
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Wheatacre. 1", 176; 6", 99 N.W.
;

Geol. 67 S.

1. Hall Farm. Communicated by Messrs. Gedney, of

Norwich. Sunk 14', rest bored.

Thickness. Depth
ft. ft.

Made soil • • • • • • . . ... ... 3 3

? Glacial
f Gravel ... ... 14 17

| Blue clav ... 15 32
'

Red sand ... 171 494
? Crag Gravel ... 6|

£

56
Light sand ... 13 69

„ Fine gravel ... 4 73

2. 1911. Made and communicated by Messrs. W & G.

Fake. Boring abandoned. Tubes, 4
"

internal

diameter.

Thickness. Depth
N- ft. ft.

Top soil • ... 3 3

[Glacial Sand and gravel with land
Gravel]

.

spring ... 5 8

/ Light blue clay ... 15 23
Red sand ... 33 56
Sea-sand and fine sharp stones 1 57
Rough red sand ... 14 71
Small stones. [Here at this

depth in this 10 ft. of stone

[Crag 211 ft.]

there was a small quantity
of water, but when the water
was taken out of boring it

rose in the boring 6 in. in

about an hour] 10 81
Fine red blowing sand 36 117
Fine shingle 4 121
Coarse blue sand 8i 1294
Fine blue sand with a few

shells at intervals and occa-

sional layers of thin loamy
clay ...

[Crag shells at 219 ft.]

894 219

Clay, chocolate-coloured

[micaceous and sandy] 10 229

[Base of L.C. f

or Reading <

Beds
{

The specimens from depths of 219 and 229 ft. were examined

by Mr. C. Reid, 4.4.1911, and the notes in square brackets
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inserted by him in the above account. The writer would
certainly refer the last 10 ft. to London Clay, and not to

Reading Beds.

Woodbastwick Hall. 1", 148 ;
6", 52 S.E.

; Geol. 66 N.E.
For C. A. Fellowes, Esq. Lined with tubes—30' by 10"

tubes, 6' below surface
;

60' by 8J" tubes, 3' below
surface

; 1 00' by 7£" tubes, 1
' below surface. Water

level, 8' below surface
; supply 6000 gals, an hour.

Made and communicated by Messrs. Isler & Co.

Thickness. Depth.

Dug well
ft. ft.

... ... 6 6

fSand ... 4 10
j

Boiling sand 56 66

? Crag J Running sand

I

Dark clay sand
... 12 78
... 6 84

j

China clay ... 6 90
Flints and pebbles ... 11 101

Chalk j Chalk and flints ... 50 151

{
Soft chalk ... 139 290

Wretham Hall. 1", 174; 6", 94 N.W.
; Geol. 66 S.W.

1891, for S. Morris, Esq. Sunk 12',

municated by Messrs. Gedney.

rest bored. Com-

Thickness. Depth.

Made 'soil

ft.

2
ft.

2

Glacial Drift J
Loam ... ... 10 12

[ Light clay ... 25 37
Chalk with flints

... 124 161
Wymondham, Vicar Street, near the Church. 1", 161

;
6",

74 S.W.
; Geol. 66 S.W.

Communicated by Messrs. Gedney, of Norwich. Sunk
10' 6", rest bored.

Soil

Thickness.

ft.

... 2

Depth
ft.

2
Loam

... n
4

Q1
Glacial Large stones 134

414

454

Drift Blue clay ... 28
„ Gravel ... 4

Chalk and flints
... 105* 151
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III.

THE BLACK-TAILED GODWIT

By Matthew Vaughan

Ever since the days of the Tudors the Black-tailed Godwit

(Limosa limosa) had the misfortune to be accounted one of

the “ daintiest dishes in England,” and it is to this fact rather

than to the raids of collectors or the encroachments of agricul-

ture that the untimely extinction of this species in these islands

must be attributed. Many passages might be quoted in support

of this statement. William Turner, of Pembroke Hall, Cam-

bridge, the intimate friend of Ridley and Latimer, draws

attention to the esteem in which the Godwit was held as a bird

for the table. In his Commentary on the birds mentioned

by Pliny and Aristotle, published in 1544, he tells us:

—

“ Furthermore, the bird which the English call the Godwit

is so much like the Woodcock that the one of them could

hardly be distinguished from the other. In captivity it feeds

on wheat just as our pigeons do, and with us it sells for thrice

as much again as any Woodcock, so much does its flesh tickle

the palates of our Magnates.” Christopher Merritt (1614-95),

a fashionable physician of his day, and one of our earliest

ornithologists, informs us that :
—

“ A fat Godwit is so fine

and light meat that noblemen, yea, and merchants too, by your

leave, stick not to buy them at four nobles a dozen.” There

is an interesting passage referring to this bird in the Ephemerides

of Casaubon, the great scholar, translated by Mr. J. E. Harting.

In 1611 Casaubon was staying with Andrew, Bishop of Ely,

and accompanied him on a visitation to Wisbech, “ where,”

he says, “ we saw certain choice birds which are fatted for sale.

Amongst the rest one called Godwit, that is to say, ‘ Dei

ingenium,’ which is wonderfully commended so that at
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Wisbech, where provisions are very cheap, the bird feeder
said that he sold them for five or six English halfpennies, but
when he took them to London he brought back twenty English
pence for each. The flesh when cooked is dark as is that
of Marsh-birds. I ate it at the Lord Bishop’s table and did
not think highly of it. I do not see the reason why it is so
greatly preferred to the Otus.” That the Otus of Casaubon
is the Dotterel

(Eudromias morinellus
) and not the Bustard

as some have thought, is proved beyond a doubt by the
following extract from his journal

"

The Otus is a bird
less than a partridge and a mimic, wont to be beguiled
and caught by silly imitation. Great men and Kings are keen
m the chase of this bird. It furnishes very delicate meat if

my palate be sufficiently instructed. They say that if the
fowler lifts up one of his feet, the bird does the same, and if

he extends an arm, the bird extends a wing, and imitates all

his actions.”

It is unfortunate that all the older writers who allude to
the Godwit dwell on the daintiness of its flesh, but about its

habits and distribution there is not a word. We look in vain
for a vivid picture of the Godwit, such as Lubbock has given
us of the Ruff

(
Machetes pugnax), and what makes this

omission more regrettable is that it is due not to lack of
observers, but because the observers fail to realise their
opportunities. Gilbert White, in the year 1746

, lived for six
months at Thorney, in the Isle of Ely, to settle an executor-
ship and dispose of live stock, but in a letter to Marsham
all the news that he has to tell is that he lost nine oxen by
their eating yew. What would the ornithologists of to-day
not have given if that accurate observer had studied the habits
of the Godwit with the same care with which he has studied
those of the Stone Curlew

(GEdicnemus cedicnemus
) and the

Goatsucker
(
Caprimulgus europeus). Pennant visited Lincoln-

shire three times between the years 1756 'and 1758
, and

though he has given us an excellent, description of the East
Fen, which was then “ in a state of nature,” and gives a
specimen of the country before the introduction of drainage,
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and though he admits that he had never found a finer field

for the naturalists to range in, he merely includes the Godwit

among the list of fen birds, and informs us that it bred near

Washenbrough.

In the year of Waterloo Colonel Peter Hawker paid

a visit to the Fens to inspect them, more from the

sporstman’s than from the naturalist’s point of view
;

but,

though the colonel took the keenest interest in the wildfowl of

Southampton Water and Pool Harbour, and though he had

a good working knowledge of birds, his report is not very

satisfying :

—
“ Walked nearly thirty miles surveying the

Fens, and could soon perceive that they would not answer

for wildfowl-shooting
;
if a frost, the birds are gone

;
if a thaw,

the greater part of them remain in the decoys
;
so that the

breeding season, when the ague is predominant
,

is the only

time for this infernal country.”

In the following year Hawker went to stay with Mr. Rising,

of Horsey, which was then “ a most extraordinary place for

all sorts of wild birds. It was a desolate spot, and duty at

Church was performed only once a month, and in winter the

place was scarcely approachable.” Hawker tells us he had

wonderful sport with all marsh birds—no doubt including

Godwits— ,
but what evidently impressed him most wras not

the variety of bird life, but the unhealthiness of the climate,

about which he expresses himself in characteristic terms. “ We
killed,” he says, “ large numbers of every kind of marsh bird

—

but the circumstance that makes birds so plentiful here cancels

all the pleasures of shooting, which is that the fear of death

deters strangers from their constitutions in such a pestilential

climate. I came home ill, but was happy to escape as well

as I did.”

Lubbock is almost equally disappointing. He does not seem

to have bestowed on this bird the same amount of careful

observation that he gave to the Ruff. He merely includes it

among the five species that formerly used to swarm in our

marshes, and dismisses it with the remark the truth of which

will appeal to all who know the bird in its haunts abroad :

—
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“ While the Redshank in the breeding season flew around
the head of any intruder on its territories, higher in the air and
flying in wider circles, uttering a louder note, was the Black-
tailed Godwit, called provincially the “ shrieker ” from its

piercing cries.”

The Godwit’s range in this country was more restricted than
that of the Ruff. It was probably confined to the Fens, and
possibly Holderness, and there is no reliable evidence that it

has ever bred in the marshes of Essex and Kent. Mr. Hancock
does not include it in his list of birds that once bred in Prest-

wick Carr, the Whittlesea Mere of the North, and now like

Whittlesea Mere a thing of the past, though on one memorable
day, in June, 1853, accompanied by the eldest son of Charles
St. John, he found there the nest of the Ruff and that of the
Wood-Sandpiper.

By the beginning of last century constant persecution had
done its work, and this species was on the verge of extinction
in these islands. It may be doubted'whether this bird would
not have stood a better chance of survival in the struggle for

existence if, like the Ruff, it had been polygamous. In the
fens of Somerset it had long been extinct

; and in Lincolnshire
Montagu tells us that by the accounts of the oldest fen shooters
no such bird had been known to breed within the recollection
of the present generation, while Mr. Towns, the noted ruff-fatter
at Spalding, assured him that he had not procured any for the
last twenty years

;
but perhaps this statement is a trifle too

sweeping, as according to the late Mr. Cordeaux this bird used to
visit the south Lincolnshire marshes in pairs in the spring,
and in 1885 it is just possible thnt a pair remained to breed.
The Rev. L. Jenyns, a friend of Darwin, and one of the most
accurate of observers who was vicar of Swaffham Bulbeck, in

the Isle of Ely, omits it from the list of birds which bred in
his neighbourhood, and recoids it as an event of special interest
that in the wet spring of 1824, when a considerable portion of
the fen was completely flooded, a few Godwits were seen for a
short time. The last authenticated instance of this bird’s

breeding in the British Isles was in 1847, when an egg was



THE BLACK-TAILED GODWIT 63

bought of a countryman in the Cambridge market. Stevenson

assumes that the egg was taken in Norfolk, without giving

any authority for the statement, but is it not equally possible

that it came from the neighbourhood of Whittlesea Mere ?

It should never be forgotten that what led to this bird’s un-

timely extinction was, as I have said before, constant persecu-

tion, for there are suitable breeding grounds in East Anglia

adapted to its needs, and, given a fair chance, it readily adapts

itself to the new order of things. In the Island of Texel, where

drainage has changed much of what was once quaking bog into

dry meadow land, the Godwit still holds its own, and has not

taken these changes as notice to quit. In one part of the island,

in the year 1913, I located quite fifty pairs, breeding happily
;

and as a striking proof of its powers of adaptation, two nests

were found in the same day, one on the top of a dry sand dune,

at a considerable distance from any water, the other in the

centre of a heaving morass which could only be approached

with difficulty
;
while in a large meadow, most of which was

as dry as an ordinary cricket held, five pairs had comfortably

settled down for the season, apparently quite satisfied with

their surroundings, different though they were to those to

which their ancestors were accustomed.

It must, however, be admitted that the Godwit is capricious

in its choice of a breeding ground. In a celebrated mere, for

the strict preservation of which generations to come will never

cease to thank the practical wisdom of the Dutch Society for

the Protection of Birds, I looked in vain for the Ruff, and only

saw one pair of Godwits, wffiich the keeper, who had known the

mere for more than half a century, told me was an unusual

occurrence.

It is extremely difficult, as has been pointed out elsewhere,

to dogmatise on the habits of birds. Though not so ridiculously

confiding as the Ruff, I found the Godwit reasonably tame
;

it did not seem to resent my intrusion on its breeding grounds,

but allowed me to wratch its movements at a comparatively

short distance
;
whereas Mr. Abel Chapman, than whem there

is no more competent authority, considers that in Denmark
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few birds are wilder in their breeding stations, and the only
sound I ever heard it utter was the loud cry “ Grutto, grutto,”
whence comes the Dutch name for the bird, though Mr. Rising
always used to say that its note resembled the mewing of a cat.

Here is another illustration of the same principle. In Holland
the Black Tern (Hydrochelidon nigra) is said always to build
its nest on the “ water-cabbage " which floats on the surface
of the water. I remember one day the late Mr. F. C. Selous
pointing out to me three nests on dry ground, though there
was a mere apparently suited to their needs a few hundred
yards off.

1 hough practically unknown in Heliogland, there is no better
station than Texel for watching the migration of its cousin, the
Bar-tailed Godwit (.Limosa lapponica). They seem to use the
island as a resting ground during their passage from the
southern hemisphere to their breeding grounds on the distant
Tundras which fringe the Arctic Ocean. One day I was
watching a large flock of this species resting in a meadow,
with their plumage in all stages of development, ranging from
the dull grey of winter to the deep chestnut of their nuptial
garb, when they were joined by two pairs of Black-tailed
Godwits, who stalked among them, conspicuous like Saul
among his warriors for their superior height and size.

For obvious reasons it is not wise to go into details, but on
two occasions in recent years there is some reason for supposing
that the Black-tailed Godwit has attempted to nest in the
Biitish Isles, and perhaps in one instance succeeded

; and what
makes the occurrence more noteworthy, the locality chosen
was not in their old haunts in the Fens, whence they had been
banished long ago, but " somewhere in Scotland," so we cannot
consider them as descendants of the exiles, driven, like the
Bittern (.Botaurus stellaris), by some irresistable impulse to pay
a visit to the home of their fathers, but as migrants resting
on their passage to their breeding grounds in Iceland, and
tempted by the attraction of their surroundings to stay behind
and rear a family here.

Of another instance one may be allowed to speak in greater
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detail. Some twenty years ago my friend the late T. M. Pike,
while fishing one spring in the district of Moray, saw a pair of
Black-tailed Godwits daily for a fortnight in a certain marsh,
and he was convinced from what he.saw that they intended to
stay and breed. Unfortunately, he had to leave, and there
was no one to carry on his observations, so a verdict of “ not
proven must be returned. It could not have been a case of
mistaken identity, as he knew the bird well in Holland, being
the last Englishmen to whom the Dutch Government granted
a licence to shoot wildfowl with a punt gun. In a conversation
with Professor Newton he convinced him there was something
in it

;
and all who knew the Professor will admit that he was

nothing if not critical, and a man who subjected all evidence to
closest scrutiny.

It is to be feared that it is too much to hope that this fine

species will ever re-establish itself in Great Britain, but at
any rate we can learn wisdom from the faults of those who have
gone before. We can leave no stone unturned to preserve
the rare birds that are left us for the benefit of generations
yet to come.
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IV.

METEOROLOGICAL NOTES, 1919.

(From Observations taken at Norwich).

By Arthur W. Preston, F.R.Met.Soc.

January.

The first half of the month was mild for the season, with
frequent rain. The second half was decidedly cold, particularly

by clay, with much cloud. The mean temperature of the first

half of the month was 1 .4 deg. above the average
; that of

the last half 3.5 deg. below. The rainfall (2.94 ins.) was 1.24

ins. above the normal, of which 2.40 ins. fell before the 16th.

With the exception of a slight fall of snow on the 29th, ard
again on the 31st, there was a remarkable absence of snow,
although other parts of England were visited by heavy falls.

Sunshine was 11 hours below the average, and fogs prevailed

on the 5th and 13th. A remarkable depression of the barometer
occurred between the 3rd and the 7th, the mercury remaining
below 29 ins. for 90 hours.

February.

The cold weather which set in in the third week of January
continued with increasing intensity during the first half of

February, the thermometer by day not once rising to 40 deg.

between January 21st and February 12th. The frosts by night
between February 7th and 14th were exceptionally severe.

During this week the exposed thermometer fell below
20 deg. every night, and the. days were very bright. The
latter part of the month was milder, but the mean temperature
of the month (35.2 deg.) was 3.5 deg. below the everage, and,
with the exception of February, 1917, which was colder, we
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have to go back to 1902 for an equally cold February.
There was not much snow, but the total rainfall of the
month was 1.81 ins. above the average, the excess being
chiefly accounted for by a downpour of rain, with some snow,
on the night of the 17th, amounting to 1.18 ins.

March.

In the earlier days of the month the weather was somewhat
mild for the season, but it grew colder as the month proceeded.

There was much cloud and frequent rain, with cold north-
easterly and north-westerly wind on many days. Mean
temperature was 2.2 deg. below the normal, the falling off having
been 3.6 deg. by day, but only 0.9 deg. by night Rainfall

was an inch less than in February, but 63 in. above the average.

Sunshine was 40 hours deficient, and vegetation at the close

of the month was very backward. There was a remarkable
absence of strong winds—a marked feature of the entire

winter.

April.

For the third year in succession April was a cold month,
although the falling off in temperature was less marked than in

the two previous years. Heavy showers and thunderstorms
occurred on the 12th, 13th, and 15th, but on the 18th (Good
Friday) a great outburst of warmth occurred, the thermometer
rising to 67 deg. and to 65 deg. on the following day. On the

19th an ungenial reverse succeeded, caused by the inrush of

north-east wind accompanying a large anticyclone which
spread over the country. A heavy gale and snowstorm in the

neighbourhood of London, accompanied by great floods, did

not extend to Norfolk, beyond some strong wind and sharp

showers of hail and rain. Sunshine was again greatly deficient,

and vegetation remarkably backward, although not so late as

in 1917.

May.

This was an exceedingly fine and warm month, with a great

excess of sunshine, although the wind was rather cold on some
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days. The mean temperature was 3.6 deg. above the average,

and it was the fourth very warm May in succession. The

thermometer rose to 70 deg. and upwards on twelve days, and

there was an absence of sharp frosts, although some of the

nights were cold. Rainfall was deficient, the total being only

about 50 per cent, of the average quantity. There were no

less than 283 hours of sunshine (77 hours above the normal),

18 days having given over 10 hours each, and 8 days 14 hours.

With the exception July, 1911, it was the sunniest month in

the last nine years. Vegetation was most rapid, and the

luxuriance of the foliage remarkable. Fruit trees and flowering

shrubs gave a wealth of blossom, and it was a memorable and

beautiful season.

June.

The fine, warm, dry weather which characterised the greater

part of May continued until June 20th, when there was a great

and abrupt change to chilly winds and cloudy skies with fre-

quent showers. During the month the thermometer reached

or exceeded 70 deg. on 12 days, and passed 80 deg. on 4 days.

On several days in the last week it did not reach 60 deg.

Thunder occurred on one day only (21st), when the storms
were severe in places. The drought was much felt until broken
by the rains of the last ten days of the month.

July.

Although an anti-cyclone produced very fine, warm weather

over the western part of the country, depressions over the North
vSea and the adjacent shores caused cool and ungenial weather

to prevail in Norfolk almost throughout the month, which was
an exceptionally cold one here. Mean temperature was
4.6 deg. below the average, the falling off having been greater

by day than by night. Such cold weather in June is, happily,

rare, and the only years when similar chilly conditions were
recorded were 1802, 1816, 1888, 1907, and 1913. The rainfall

was frequent, but not generally heavy, the month’s total having
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been slightly deficient. Sunshine was 86 hours below the
average.

August.

Ihe first half of this month was exceedingly hot and dry,
the shade temperature reaching or exceeding 80 deg. on five

days, and several other days were nearly as warm. In the
second half of the month there was frequent rain and great

fluctuations of temperature, unfortunate for the harvest, which
was then in full swing. There were some very cold nights for

so early in the season (41.2 deg. in screen and 36.7 deg. on grass
on the 15th and 39.2 deg. in screen and 35 deg. on grass on the
31st). Thunderstorms occurred on the 16th and 26th, but,

generally, the month was unusually free from thunder. There
were 202 hours of sunshine, being an excess of 17 hours over
the normal number.

September.

The variations of weather during this month were remarkable
and unusual. During the first fortnight it was fine and hot,

the heat culminating with a shade reading of 86.5 deg. on the

11th, which was the hottest day of the year. The latter half

of the month was as remarkable for its cold nights as the former
half was for its hot days. On the nights of the 19th and 28th
the screened thermometer fell to 31.8 and 31.7 deg. respectively

(grass 28.4 deg. and 25.4 deg.), these being the two coldest

nights recorded in September since these observations were

commenced in 1883. Vegetable marrows and beans were

cut, and, in some places, dahlias were blackened. The rainfall

of the month was only '88 ins., as against 4.65 ins. in the previous

September. Sunshine was 37 hours above the normal amount,
and exceeded that of any of the previous four Septembers.

October.

The opening days of this month were mild and generally fine,

but were followed by a cold and showery spell. From the 18th

to the 24th we enjoyed a veritable “St. Luke’s Summer,” the
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days being bright, if not very warm. During the last week

heavy squalls of hail and rain followed in frequent succession,

bringing up the month’s total rainfall to 3.53 ins. Mean

temperature was 4.3 deg. deficient, was even lower than in the

cold October of 1917, and but little higher than in 1905, when

October held the unenviable reputation of being the coldest

for 119 years. There were ground frosts on 19 nights, and on

12 days the temperature failed to reach 50 deg. Thunder

occurred on the 2nd, 15th, and 27th, ar.d sunshine was 34

hours in excess of the average.

November.

This was the most winterly November experienced for many
years. Snow fell on the 3rd and again daily from the 10th to

15th, lying on the ground for seven successive days. Further

snow fell on the 27th and 29th. The accompanying frosts were

of no exceptional severity, but the mean temperature of the

month (38.3) was 5.1 deg. below the average. It was about the

same in 1910, but previous to that year we have to go back to

1879 for an equally cold November. Rainfall was .33 ins. above

the average, and sunshine slightly deficient, the greatest falling

off having been during the first ten days, the total for which

period was only 4^ hours.

December.

This month was exceptionally wet, the total rainfall

amounting to 5.05 ins. It is but rarely that so much rain falls

in one calendar month, such an occurrence having previously

happened here on four occasions only during the last 30 years,

Not only was the rainfall excessive, but its frequency was so

great that rain was measured on 30 days out of the 31, which

is the largest number of “ rain days ” recorded by me in any one

month since commencing observations in 1883. There was but

October, 1892 ...

July, 1903

7.62 ins.

5.37 ins.

11.27 ins

6.67 ins.

August, 1912 ...

December, 1914
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little snow. The month was generally very mild, and was
deg. warmer than November, whereas the normal mean

temperature of December is 4$ lower than that of November.
There were no severe frosts, although ground frosts were
registered on 19 nights. High winds occurred on several

days
; thunder was heard on the 21st, and lightning seen on

the 18th and 21st. On the former day a “ line squall ” passed

over about 8.30 p.m. with a very violent storm of wind. The
barometer was unsteady throughout the month, storm centres

coming in from the Atlantic in frequent succession.

The Seasons.

Tables of Mean Temperature and Rainfall of the four seasons

of 1919, together with those of the five previous years, and
compared with the average (including December, 1918, but

excluding December, 1919) :

—

Temperature.

Seasons.
i

1914. 1915. 1916. 1917. 1918. 1919. Average

Depar-
ture of

1919 from
avera ge.

Winter
Spring
Summer -

Autumn -

degrees

40'3

48’5

61’8

51*0

degrees

397
46'4

60'2

48'6

degrees

417
47'6

58'8

50'6

degrees

35'4

44’9

627
50'0

degrees

387
47'5

60’0

48'6

degrees

387
46'9

58'9

46'8

degrees

38'4

46'3

60*2

507

degrees

7 0‘3

7 0'6

— 1 '3

— 3*3

Year 1919 50'

5

48'8 49'3 48'0 49'4 47'6 48’8 ~ 1*2

Rainfall.

Seasons. 1914. 1915. 1916. 1917. 1918. 1919. Average

Depar-
ture of

1919 from
average.

Winter
Spring -

Summer -

Autumn -

ins.

4'66

5'45

575
6'38

ins.

13*35

578
7'47

6‘58

ins.

1071
8'20

7'63

7'39

ins.

6'55

6'27

8*61

8'03

ins.

5'63

570
6'03

9'62

ins.

10.29
4'98

675
779

ins.

5*37

573
6'87

8'38

ins.

7 4‘92

- 075
— 072— 0‘89

Year 1919 27'62 29‘97 32'68 27*82 28'88 29‘99 2575 7 474
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It will be seen that the winter was rather mild and abnor-
mally wet. The spring temperature was slightly in excess of

the average, with a normal rainfall. The summer was
deficient both in temperature and rainfall, and the autumn
exceptionally cold (the coldest since 1887) and rather dry.

The Year.

The rainfall of the year 1919 amounted to 29.99 ins., falling

on 209 days, and it was the sixth year in succession with ex-
cessive rain. Of the last eleven years, only one (1913) gave us
less than the average amount of rain. December was the
vettest month, with 5.05 ins., and May and September the
driest months, with .86 ins. and .88 ins. respectively. The
mean temperature of the year (47.6) was 1.3 deficient, and was
lower than that of any year since 1892. The chief falling off

took place in February, March, July, October, and November.
May was the only month giving a large excess. For the
ninth year in succession Mr. J. H. Willis, F.R.Met.Soc., has
kindly supplied me with his sunshine returns, which show a
total of 1536 hours during the year, or about 46 hours less than
the normal. May was the brightest month with 283 hours.
It was a fine fruit year, with a great crop of apples and pears
in most places. Although the second half of August was
unfav ourable for the harvest, the period of dry weather, with
tiopical heat, during the first half of September, facilitated a
rapid finish.
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V.

SOME FISH NOTES FROM GREAT YARMOUTH
AND NEIGHBOURHOOD FOR 1919

By Arthur H. Patterson

(.Associate Member of the Marine Biological Association

of Great Britain)

.

I began the year 1919, as I had ended that of 1918, catching

Flounders, fine spawning examples of which were, for some

weeks, to be had by “ darting ” on a sandy streak in the

channel west of the Breydon swing bridge. On January 7th

an 8| inch albino example was taken in a trawl-net on Breydon.

A very strange example of Plaice came to hand on January

22nd. It weighed \\ lbs. and had a curious sprinkling of

black spots upon the upper surface, and the red spots charac-

teristic of the fish shewed black centres. The under-side

was splashed with dead white upon the pearly skin.

On February 7th I had the pleasure of adding the Black-

mouthed Dog-fish
(
ScyIlium melanostomus) to the Norfolk

list of fishes. For some time a considerable quantity of Dog-

fish had been landed at the North Norfolk fishing villages, and

it occurred to me. that there was just a possibility of this species

commingling with the common herd I accordingly sketched

and coloured a drawing of this fish, which I gave to Mr. Robert

Beazor, asking him to use his own vigilance and to interest

that of others, in order that no example might escape, and

on the date mentioned I received word from him that he had

secured a specimen. The fish was 29| inches in length, which

is, I believe, a rather exceptionally large example. I have

no evidence that it has been recorded before on our Eastern

coasts. The points about the fish most striking to me were
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the elongated tail-end, the brown ocellated markings on the

skin, and the curious labial folds of the mouth corners, which
give the fish a wide gape. On the upper edge of the tail fin

was an arrangement of small over-lapping flat spines, from

which some name it the Pristiurus or sawtail. The inside of the

mouth had a smutty blue tint, as if it had been smeared with

well-diluted ink. The fish is reputed to be unfit for food, but

as there was difficulty in the way of preserving this specimen I

handed the carcase over to my eldest son, who is somewhat
partial to the whole family of “ dogs ” and who cooked it,

feeling afterwards quite the reverse of being dissatisfied or of

being badly affected by the eating of it.

Smelts were occasionally abundant during March, one

smelter making a haul off Gorleston, on the 19th, of fifty score.

On a later date a catch of 125 score was made in a single tide,

and was sold at fifteen pence a score. It has been suggested

to me that there should be some supervision over the local

smelting, but the movements of this fish are so uncertain, as

are the gains of the few hardy fellows who pursue the occupa-

tion in fair weather and foul, that any interference would

not in any way benefit either the men or the public. A certain

protection seems necessary beyond the reach of the salt water,

but Breydon, which is to-day rarely so diluted by back waters

as to make it even b\r courtesy a fresh-water basin, should

not be handicapped by restrictions, otherwise than that the

meshes of the net should be of the greatest size workable for

the taking of adult fish only.

Haddocks and other round fishes of the family Gadidae,

would appear to have increased greatly in numbers since

the beginning of the War, and were very abundant in the

western waters of the North Sea in April.

The local trawlers landed good catches in May, seven boats

bulking about a thousand trunks. One vessel, the Adela,

landed a shot of fish that realised £600. Others made good

averages of Plaice, Soles, Cod, Whiting, Brill, “ Butts,” Dabs,

Gurnards, etc. The boats had gone out on the Thursday,

fished within 100 miles, and returned on the following Tuesday.
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On May 21st I secured some Flounders on Breydon whose

stomachs were padded with Tellina shells.

A Surmullet of 1 lb. 14 ozs. was brought in with mackerel

on May 27th, which is a large example for this coast.

Some good catches of Carp, by rod and line, on Saham
Mere were reported in the Eastern Daily Press of September
1st. Four anglers, in a space of eight days in August, captured

200 of these fish, ol a total weight of 250 lbs., the largest being

2£ lbs. The Carp is excellent eating, especially after a short

incarceration in a fish-trunk placed in a running stream, which
eliminates the muddy taste so common in pond specimens.

An eight-foot Porbeagle Shark
(
Lamna cornubica) was brought

in on September 17th, and was sold for eight shillings as pig

meat.

In October span-long Whitings were being taken in hundreds
oft the piers by sea anglers, whilst no sizeable fish came to the

vicinity, the usual Whiting season was a complete failure.

A Salmon-trout (S. trutta) of 3 lbs. was landed on a lug-

worm bait at Lowestoft on October 22nd—a by-no-means
common occurrence off this coast.

When strolling by the tide-mark to Caister late in November
I found a specimen of the Power Cod

(
Gadus minutus

)

just

above high-water mark. Length 5 inches.

There is an age-old idea still obtaining that the Pike respects

the personality of the Tench and leaves it to its own devices
;

added to this, it is suggested that the presence of a Tench acts

beneficially upon that most rapacious of fish. Sentiment,

however, does not prevent an occasional meal being made of

the Tench, for in December an eight-pound Pike, from which
a Tench of one pound was taken,was captured on the Broads.

In a box of Herrings sent from Oban to the fishwharf on
December 30th a very fine and beautiful specimen of the

Greenland Bull-head
(
Cottas Grcenlandicus) was discovered.

Length 10 inches. I regard this as a well-defined and estab-

lished species, and quite distinct from the Sea Bull-head

('Coitus scorpius), which is common enough here.
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VI,

SOME BIRD NOTES FOR 1919 FROM GREAT
YARMOUTH.

By Arthur H. Patterson.

My first entry for the year refers to the daily appearance of
long, noisy strings and wedge-shaped flights of Wild Geese,
probably from the Holkham Colony, that passed usually
twice a day over the town. On some marshes beyond the
Berney Arms ” was growing a species of grass peculiarly

atti active to them, and, with their usual precaution, sentinels
kept a good watch over the majority feeding, so that although
ambitious gunners were constantly trying to get a shot at
them, not more than two or three were obtained during the
whole winter. In one instance a wounded bird was pegged
down as a decoy, but it had the opposite effect to what was
intended : it remained immovable and silent and appeared
to create a suspicion of danger amongst passing flocks. After
feeding, and the tide permitted, the geese frequently resorted
to the Scroby Sands to rest and preen themselves.

On March 3rd a bunch of twenty Sanderlings were observed
on the beach, an exceptionally large flock for this district.

On May 13th certain Swifts returned to their previous
year’s nesting quarters, to find Starlings in possession

; the
latter promptly ejected the Swifts on their entering their

old quarters and a fight ensued. Other Swifts came to the

help of their evicted friends, and a hubbub of riot ensued
all the day long until the Starlings owned themselves beaten,

and the Swifts were then able to resume their old occupation.
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May 13th and 14th were good days for Waders on Breydon ;

besides a Spoonbill and several Sheld-ducks, I saw many

Godwits, Redshanks, Curlews, Ringed-Plovers, Dunlins, and

heard Greenshanks. On May 22nd I saw eleven Sheld-ducks,

two Cormorants, many Grey Plovers, and some Knots in the

red.

On October 2nd a recently -killed Swift was picked up on the

tide-mark of the beach.

On December 12th I noted that the surrounding marshes

were swarming with Lapwings
;

evidently a very large immi-

gration had occurred.
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VII.

THE HERRING FISHERY OF 1919.

By Arthur H. Patterson.

The herring fishery of 1919 was distinguished by a certain

spirit of unrestfulness, due to a variety of causes, such as

Governmental interference with the price of herrings, trouble

with regard to coaling prices and supplies, and to a great

increase in the shortage and prices of necessary materials.

These, coupled with the. unsettled state and exacting demands
of the labour market, tended to cause a feeling of insecurity

among those who speculate in all the interests vital to the

pursuit and welfare of the herring business.

The Spring fishing was nothing to boast of, the early herrings

being immature, underfed, thin, and dry. It was a pity to

pursue them save that it just kept a certain number of vessels

employed. I am strongly of opinion that the herring should

be allowed to rest until its natural food becomes more abundant

as the Summer advances
; it is then a highly nutritious, oily

fish.

On May 6th, thirty-five boats arrived at Lowestoft, but

the majority of them had only a basket or two of fish, which

fetched the control price of £6 6s. Od. per cran. Some
“ Longshores ” taken by “ driving ” nets along the coast,

by Winterton boats, on May 16th, made 4s. 7d. per hundred

(of 132).

By June the control price had been reduced from /6 6s. Od.

to £4 18s. Od. per cran, and this gave great umbrage to the

boat owners, who complained about the enormous cost of
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everything “ that goes on to a drifter,” nets, coal, oil, etc.

Considerable loss of nets and ropes was caused by sunken

wreckage, and one fleet suffered to the extent of £1000 worth

of nets, destroyed in one night.

The following figures will enable a comparison to be made

between the 1919 fishing and that of the previous years :

—

Great Yarmouth.

Total number of Crans landed, 453,571 ;
as against 202,447

Crans in 1918.

293 Motor Boats (Scotch)

347 Steam Drifters
( ,, )

210 Steam Drifters (English)

Total 850

as against :

—

1918 ..

1917 ..

1916 ..

1915 ..

1914 ..

1913 ..

340 Boats

23

59

185

370

999

)

)

>

)

Lowestoft.

Mr. T. C. Rising, of Lowestoft, informs me that in 1919

the number of boats fishing from Lowestoft was 250, with a

total of 279,662 crans, as against roughly 200 boats and

105,144 crans in 1918.



VIII.

REPORT OF BLAKENEY POINT COMMITTEE.

THE NATIONAL TRUST.

Joint Management and Scientific Report.

HE present report covers generally the period 1917 to 1919.

For reasons of economy its issue in the form of two separate

reports has been temporarily discontinued.

The Tern Colony.

During the latter part of the war it became difficult to make
arrangements for protecting the breeding ground. The colony was
undoubtedly interfered with by the guard at the Lifeboat House

—

the Officers failing to exert effective restraint. However in 1919

the birds arrived in full numbers at the usual time and the breeding

season was distinctly successful in spite of the fact that an unexpected

high tide in June swamped part of the breeding ground and many
nests were washed out. Under these circumstances the Terns set

to work again
;
fresh clutches were laid and hatched out, the old

birds remaining long enough for the second brood to be able to join

the migration.

It is certainly remarkable how the Terns rise superior to the

vicissitudes of the nesting ground. In one or more of the years of

the war the main object of the Terns in visiting the Point, i.e., the

production of more Terns, was frustrated. In 1913 the colony

suffered almost as severely from scarcity of “ whitebait.” And yet,

in both cases, the next season brought us an undiminished colony.

What does it all mean ? If on departure at the end of August the

Blakeney Point contingent is short by 1,000 Terns, that means

there are 1,000 fewer Terns in the world than there would have

been had happier conditions prevailed. In explanation we seem

reduced to these alternatives. Either the breeding grounds are

stocked in succession at the northerly April migration and any

deficiency in numbers will be felt only in the remoter grounds, last

reached at higher latitudes, or (and perhaps this is the more

probable explanation) the general population remains approximately

constant, an unfavourable result in one locality being met by an

excessive production somewhere else. Eight or ten years ago we

used to ring the young Terns in the hope that some information
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might accrue throwing light on the facts of migration, but the

method gave the most meagre results. Moreover after two seasons
the authorities who organised this scheme for marking birds told us
there were no migration problems touching Terns needing solution,

so we discontinued the work.

Our own view is that the method by ringing is at fault—at any
rate for Terns. You don’t want to shoot Terns or to find their dead
bodies to determine where they were bred. If individual Terns are
to be recognised some other scheme must be devised by ornitho-
logists, and the work carried out simultaneously over large numbers
of breeding grounds. That a certain number of Terns come back
year after year to the same ground is well known to watchers of
terneries—they recognise them by individual idiosyncrasies. But
the watcher hasn’t reached yet the standard of the shepherd who
knows all his sheep.

In the case of the Oystercatchers that breed on the Point, three
pairs have returned to us for several successive years and what is

more have laid their eggs in the selfsame nests.

In 1917, when the submarine menace was at its height,
enquiries were received from a government office for an estimate of
the sea birds’ eggs on Blakeney Point that would be available
under certain contingencies for human food. The resulting calcu-
lations shqwed that the amount of such food was negligeable in

comparison with the yield that could be obtained by using in other
ways the labour that would have to be employed in collecting the eggs.

Bullfer Grove.

Friends of Blakeney Point will be much interested to hear
that through the generosity of Sir Laurence Jones the National
Trust have received to hold in perpetuity for the public enjoyment
the above area situate at Bale, a village some 4£ miles due south of
Morston. It appears that Sir Laurence Jones, who was disposing
of his estate at Gunthorpe, decided to present this very charming
woodland area of about 9 acres as a thank-offering for peace. The
ceremony of presentation was held in glorious weather on the
afternoon of Saturday, June 7th, 1919, the eve of Whit Sunday. A
large concourse of villagers, county residents, representatives of the
National Trust, and others, assembled under a very fine old beech
tree where the ceremony took place. After rambling through the
woodland, which is very varied and well upkept, the company were
entertainedat tea under the shade of stately elm trees in a field near by.

In addition to Bullfer grove the presentations included an
oblong area adjoining the churchyard in the village of Bale itself

planted with Quercus Ilex in close canopy.
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It may be mentioned that the old beech tree in the Grove had
a girth of 13 feet 6 inches at a height of 4 feet from the ground, as
measured on the day of the ceremony.

1 hose who know Blakeney Point will enjoy visiting Bullfer
Grove the more because it provides so striking a contrast in its
shade, stillness and luxuriant vegetation to our bare and wind-swept
dunes and beaches.

Marram Grass for Paper Making.
In a previous Report (1915/16) mention was made of experi-

ments in progress to test the value of Marram grass (Psamma
arenaria) as a source of paper. Well-grown samples of the
current season s growth were cut and dried early in September in
1917 and 1918, and submitted to two firms of papermakers of high
standing.

The firm which handled the 1917 sample reported favourably
on the state of the sample as received, it being clean, of good
colour and free from dead fibre.

The treatment followed was their standard treatment for
Esparto grass, a recognised raw material in regular use. For
boiling they find that Marram requires less soda than Esparto.

The actual fibre is short—about .6 mm. compared with 1.5 mm.
for Esparto. In spite of this a fine tenacious paper results. The
yield reckoned on the dry weight of grass boiled is low; 31.6%
against 45/48% for Esparto. This is due partly to the actual
amount of fibre being low and partly to its shortness, which is the
cause of considerable losses in washing.

The greatest defect however relates to the bleaching. Whereas
Esparto requires only 9% of bleaching powder to reach a certain
standard colour, Marram with 15% fails to reach the same standard
and also requires a longer time to bleach. In conclusion the firm
express their willingness to handle a large sample of 3 or 4 tons.

We were not prepared to harvest a large cut like that on the
Point, so arrangements were made for its supply from Anglesey.
Ultimately that source failed us owing to the grass reserved for the
purpose becoming buried in sand by an autumn gale so that it could
not be harvested.

The firm receiving the 1918 sample proceeded on the same
lines as above, and obtained quite comparable results. They
comment on the fact that even employing 3 times as much bleach
as with Esparto they failed to get nearly so white a colour. In view
of this difficulty in bleaching they express the doubt whether it

would be worth while carrying the experiment further.
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The above trials make it perfectly plain that Marram grass i

not a suitable material out of which to manufacture fine papers-

that is until such a time as a technical expert may have been abl

to devise a process of treatment better suited to its peculiaritie

than is the Esparto-process.

How Sea-Snails Burrow.

The following note, based on observations made in Augusl

1919, has been received from Mr. William Rowan. We are indebted

to “ Country Life ” for the loan of the blocks which accompany il

“While collecting Mollusca on Blakeney Point last summer
curious little episode was witnessed and photographed. I wa
digging for specimens of Scrobicularia piperata in the soft blac

ooze in which it is mostly found, at a depth of about 3 feet. As
secured specimens I threw them on to the surface and continue

digging for more. One of my best happened to land in a sma
puddle and when 1 went to pick him up a minute or two later, h

had disappeared. For a moment I was nonplussed, but on feelin

in the sandy bottom found him nearly an inch below the surface

I replaced him and waited. In a moment his shell opened and hi

“ foot ” cautiously emerged, turned down and began to feel fo

the bottom (Fig. l). No sooner did the foot touch the sand than i

began to move to and fro till the slightly hooked end was wel

imbedded and had secured a hold on the ground. Promptly th

muscles were contracted and since the foot was firm, the she!

naturally moved forwards and downwards. Again the foot began t

move from side to side till a fresh hold was secured still furthe

down, when once again by the contraction of the muscles the she

was hauled a fraction of an inch further down. As the edges c

the shell got into the sand a new motion was developed, consistin

of a cutting swing from behind forwards (Fig. 2). This seemed t

increase the rapidity of the descent markedly. A minute later littl

more than the umbo remained in view (Fig. 3). Another minut

and the whole beast had disappeared.

The photographs were taken at minute intervals, No. 1 bein

taken about a minute after the animal had been put on to th

ground. That the work of burying themselves is a considerabl

effort appeared from the fact that our Scrobicularia on bein

required to repeat the performance for a third time, took sever

and-a-half minutes to disappear. It was incapable of doing it for

fourth time in succession. Since the photos were taken throug

water a time exposure was necessitated and hence in attempting t

get the tilting of the shell as the beast lunged forward, movemet
is unfortunately shown in Fig. 2.



SCROBICULARIA BURYING ITSELF.

Fig. 1.

d he foot protruding and

digging into the sand

Shell lying flat.

Fig. 2,

Little more than the umbo

remaining in view.

(One minute later).

Fig. 3.

All but vanished.

(Four minutes from the

start).

Rowan, ‘Phot.
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If put down on the dry sand, or even on the moist, the animal
found it impossible to pull its shell after it, but in the puddle, being
buoyed up by the water, it would naturally be easier to manipulate.
Should the beast at any time find itself stranded high and dry, it

would only have to wait for the rising of the tide before it could
return to its natural home. It lives only in the blackish types of
sand and on areas covered regularly by the tides.

The same experiment was tried on some other species, found
also under ground. 1 hey all answered in the same way, though
the time required varied considerably.”

Insect Life on the Point.

Bit by bit the various groups of organisms that inhabit the area
are being determined by experts. Dr. Winifred Brenchley and others
are occupying themselves with the insects, which are astonishingly
numerous and technically of great interest. It would appear that
the species of insects far out-number the plants. Of flowering
plants we have about 130 species, but the insects must run to quite
five times this number. Blakeney Point awaits some Fabre to
reveal the life-dramas of these inhabitants of our Susedas, Marram
and Silene.

Dr. W. Watson of Taunton has recently studied our Mosses
and Lichens, with the result that the existing lists have been
doubled. It is hoped shortly to issue annotated lists of plants and
insects.

Recent Changes in Topography.
.The instability of Blakeney Point is such that changes in its

relief are continually going on. Serial photographs and charts
merely confirm and give precision to observation. Shingle is cut
away or piled up, marshes rise in level and creeks migrate, whilst
sand dunes are destroyed and their elements transferred elsewhere.

A casual visitor to the Point when the tide is out hardly realizes
how large a proportion of the terrain is submerged at high water.
At the spring tides practically everything is under water except the
dunes and the crests of the beaches. It is upon this continual
contact w th moving water, often in a state of violent agitation,
together with the winds, that the mobility of the ground depends.
Of all the changes here recorded the most striking and probably
the most significant is the laying out of the foundations of a sort of
new Blakeney Point outside the existing Pleadland. These new
beaches have already been occupied by a section of the Tern colony,
whilst hundreds of plants' are at work or rather at rest accumulating

1 Including Triticum, Psamma, Arenaria peploides, Cakile maritima
and Salsola Kali.
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embryo sand dunes. These pioneer structures are best visited at
high water when the contours of the new relief and the building
action of the waves can be most readily appreciated.

It is proposed to record here, at no great length, some of the
principal directions of change now in progress. For convenience
these will be treated in the direction east to west.

The Shingle. At Cley Beech with high tides and stormy
weather the seas carry shingle from the crest to the lee slope,
thus shoaling the Cley Channel which here runs alongside. From
the long continued operation of this process the channel has become
unnavigable except by small boats at the spring tides. To all
intents and purposes Cley is isolated from direct access to Blakeney
Harbour. 1 he most obvious remedy would be to cut a new
channel through the saltings to the south of the existing channel,
and at the same time to secure the beach, as by planting, so that it

shall not travel up to the new channel and reproduce the existing
situation.

The local accumulation of shingle on a large scale is well
illustrated just west of the Watch House on the Marams. Ten
years ago the lee edge of the main beach ran straight from the Hood
to the point at which the Watch House bank joins the main beach.
Now, for a distance of 100 yards at the Watch House end of this
straight run a prominent salient has developed containing thousands
of tons of shingle. Fhis accumulation, which represents wastage
of the lee edge of the section referred to, is brought about by W.
to E. drift occasioned by heavy weather from the S.W. In time
this salient should form a bridge across to the Watch House bank.

On the Headland itself great changes have become manifest
during the last 8 years. Prior to 1880 an outer causeway of shingle
projected W. a full half-mile

;
gradually this beach was rolled

landwards, its proximal parts merging in the dunes whilst its
extremity was swung S. to form a sort of harbour outside the Lifeboat
House. By 1907 the last traces of this beach had disappeared.

Since that date a new system of outer beaches has arisen and
promises to repeat in essentials the history summarized above. In
the winter of 1912/13 new inner and outer beaches (b and a, Fig. 1)
made their appearance and were charted. The outer of these
(beach a) has since undergone great extension—W. of the Headland
(to the X in the margin, Fig. 1) and serves as an effective break-
water. In 1919 these new beaches were again charted and further
observations made on the distribution of the vegetation. During
the autumn and following winter an unusual number of high spring
tides was experienced so that the new beaches were often
awash. I he result is that beach ci has developed a marked land-
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ward sag. This part of the beach has drifted an appreciable
distance towards the dunes, with which it will close up in fulness of

time. The reason for this rapid landward travel is primarily its

inadequate height. The highest tides overflow it, drifting the

shingle from the weather to the lee side.
1 Were the beach 2 feet

higher than it is, it would be awash only on the rare occasions of

such spring tides as are raised materially above expectation by wind,
and would form a bulwark of the same permanent nature as does
the main beach throughout most of its course.

The Britannia beach which runs in an easternly direction

from the Lifeboat House, closing in the southern edge of the

Salicornia-Pelvetia Marsh has advanced some 100 yards N.E. in

the last eight years owing to drift and accumulation of shingle.

X

Text-Fig. 1. Chart of Headland shewing ground exposed at ordinary
high tides. Shingle beaches are black

;
sand dunes dotted, a and b, outer and

inner new beaches (as in 1914) ; c, Great Sandy Low. X, point which tip of

new beach a has now reached. The open sea is at the top of the chart.

Scale 1/8725.

The houseboat Britannia which lies under its shelter has become
in consequence entirely land-locked and could not be moved from

her present position. A further consequence of the advance of the

tip of this beach is active erosion of the marsh itself. The beach

is becoming well clothed with Suaeda bushes and this should increase

its stability.

The Sand Dunes. The older dune areas, viz. the Hood and

the Long Hills continue to shrink from loss of sand. As these

losses by windage are not replaced the dunes are wasting and must

ultimately reach beach level.

' Thus our records show a landward movement of the crest of 16

feet during a single tidal cycle.
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On the Headland itself the changes of the last 8 years are very
marked indeed. The high dune ridges that run N.E. from the S.VV.
end of Glaux Low and on both sides of the Low for a quarter of a
mde are being rapidly destroyed, and afford many excellent examples
of eroded dunes. Seaward of Great Sandy Low and on both sides
of the Boat House, on the contrary, much accretion is taking place.
Extensive systems of sand hills have sprung up in the last 10 years
so that the boat house is almost concealed from several points of
view.

These dunes have extended a long way in the direction of the
Britannia and being in active growth further changes are to be
expected.

1 urning to the Marshes. The established marshes of the
Marams system present much the same appearance, physically and
vegetationally as 10 years ago. Their vertical growth, as befits
their maturity, has been slight—not more than U-2 inches.
Alteration in detail is of course manifest.

The greatest change in any marsh is to be found on the Horn
sands, to the S. of The Hood, sometimes known as the “New” or
Samphire Marsh. In 1910 this area bore a thin scattering of

Salicornia and in 1913 it was charted in detail. At that time a few
sea asters had appeared—perhaps 20 clumps. To-day this marsh of
some 25 acres is one dense growth of aster (the rayless form
predominating) with a fringe of Salicornia. Under the influence of
its vegetation accretion has been so active that the average ground
level of this marsh has risen at least a foot in the period under
review. At many points other halophytes, such as Obione,
Salicornia radicans, Glyceria maritima and Statice Limonium,
are establishing. Pari passu with this great advance it is not
surprising that the muds closer to the main beach should be rapidly
colonising with Salicornia europcea

, especially the soft mud just W.
of the Watch House. These instances must suffice to illustrate
what is everywhere taking place. These changes are not
indiscriminate but follow regular and well defined sequences.

People sometimes ask, “Which is the best season to visit the
Point?” The answer of course is, “Come at any time.” From
March when the dunes are gay with ephemeralstill the winter when
the marshes glow like copper with the dying Salicornia, there is
never a dull moment. For those who would see mass production of
flowers in excelsis, mid June is best for the Silene and Sea Pink
and late July for the procession of the Statices. Some day perhaps
a Blakeney Calendar may be compiled, recording the times and
seasons of the principle happenings in this world of plants, birds
insects, shellfish and other creatures.
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Episodes of the War.
The questions are often asked, “ How did Blakeney Point fare

in the war ?
”

‘ Plas its interest and value as a Nature Reserve
received any set back, transient or permanent ? ” The second
question may be answered at once. Only a trained eye would
detect any changes whatsoever on the Point. As regards the

natural life of the place it would be hard to imagine a breeding

season more full of promise than that of 1919, whilst the display

of flowers and tender herbage at Whitsuntide 1919 will hold its own
with the best in living memory.

One source of “ dilapidation ” deserves mention. The soldiers

in patrolling the Point always followed the same lines, wearing
tracks across the dunes. At those points where these tracks traverse

the crests the sand has become exposed to erosion by wind and in

due course these spots will develop into “ blow outs”—bare crater-

like depressions, apt to be obstinate and difficult to eradicate.

Already several have appeared.

From the outbreak of hostilities in August 1914 till the armistice,

Blakeney Point fell under the charge of the military authorities.

Guards were at once posted at Cley Beach and at the Watch House
on the Marams, and in August 1915 at the Lifeboat House on the

Headland itself. Essentially these were points of observation, and at

no time was Blakeney Point organised for any serious defence. It

is true Cley Beach was “ wired ”, and rude sangars thrown up, and

traverses of mud blocks improvised on the sea walls, whilst later a

“pillbox ” made its appearance at the end of the road from Cley,

but these defences could at best only help to delay the advance of

any landing in force till troops could be brought up from the

interior.

At all times the access of residents and visitors to the Beach
and Point was controlled by a system of permits, sometimes rather

grudgingly issued
;
whilst from August 1915 to June 1916 the granting

of permits was entirely suspended. These restrictions were borne

with patience and fortitude by the neighbourhood, many of whose
members were thus deprived of their accustomed opportunities of

collecting driftwood, &c. from the shore.

It is easy to be wise after the event, but there is no harm in

stating that the opinion was widely held and is corroborated by

what follows that the outlook on Blakeney Point might with

advantage have been entrusted to local men, boatmen and others

familiar with the conditions in all possible circumstances. They
would have known how to interpret the nocturnal phenomena of the

Point, have recognised at a glance the business of any approaching

craft, and in all probability have proved less costly to maintain than

regular soldiers.
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On the whole, service on the Point was far fbom popular,
especially in winter time, or when the period was prolonged from
week to week. There were some soldiers however who recognised
its advantages, of which by no means the least was freedom from
the irksomeness of parades, route marches and camp routine. I

remember meeting one philosopher who had put in several successive
periods at the Watch House. The spring was coming and he was
considering whether to volunteer for further duty. Pointing with
his thumb in the direction of the Watch House Creek, he asked,
“ That mud there, Governor, do it throw up in summer ? ” On my
reassuring him, he told me, in that case, he might do worse than
keep the billet.

1'hen there were men who showed an unquenchable enthusiasm
for snaring rabbits. Not that they were particularly successful.
As a rule the snares were attached to large sticks placed at the
mouths of rabbit holes and rendered doubly conspicuous by pieces of
paper tied to the grass near by ! There was one Sergeant however
who won the approval of the cognoscenti. He was a dead rifle shot
and never failed to put a bullet through a rabbit’s head.

On rare occasions the Adjutant would trudge out on a tour of
inspection. His approach of course was heralded from the Watch
House over the telephone, so that the men had ample time to make
things ship-shape. I have even seen a soldier attempting to sweep
up the loose sand on the dunes by the Lifeboat House with a broom,
in preparation for one of these visitations.

The use of cameras on the Point was of course strictly forbidden,
and the instruments if discovered were liable to confiscation. People
who wanted to take photographs however soon found a way of
circumventing this regulation. The Guard in their exile from
civilisation were always in a chronic state of hunger for papers and
magazines, and have been known to break into unoccupied huts in
the search for fresh reading matter. It was found that by dumping
an armful of John Bulls, Strands, &c., in the Guard Room several
hours could be secured free from all risk of disturbance, during which
plates and films could be exposed with perfect impunity.

Quite early in the war two entirely genuine bird men got into
trouble through using field glasses and cameras without circumspection.
Their movements on the beach had attracted general attention and
on a certain Sunday afternoon word was passed from the sentry at
Cley Beach that the “two spies” had passed east towards the
Salthouse Rocket- House. A patrol sent out from Cley in the
reverse direction intercepted them at a point on the old sea wall
opposite Salthouse and took them in custody to Cley. The same
afternoon happening to call at “ The George ” (where they were
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staying) for tea I met these gentlemen after their release. One of
them informed me that this was the third occassion on which he
had been arrested in the past fortnight.

He was a big man and wore a beard; his face was sunburnt
and he carried a rucksac. 1 his explains why his appearance
aroused suspicion. He told me that even the children ran after him
in the villages crying, “ There goes a German with bombs in his
knapsack.”

Blakeney Point and the adjacent coast line would appear to have
served as a frequent rendezvous for Zeppelins on their way to the
Midlands. I he country about here is full of stories of their doings,
stories which are not likely to lose anything with lapse of time. The
destruction of a Zeppelin out to sea on the evening of Bank
holiday (August 5) 1918 was well seen from high ground inland, as
at Langham. A portion of one of its propellors subsequently
drifted on to the beach and was recovered by young Mr. Bishop of
Cley.

As a direct or indirect consequence of the war several ships
>vere wrecked on the Point, whilst on numerous occasions the beach
was littered with the cargoes of vessels submarined in the North
Sea. Sometimes it would be planks that came ashore from a
timber ship—hundreds of them. On other occasions the beach
would be strewn with cases of margarine or baskets of fruit; whilst
in the Spring of 1919 a paravane drifted ashore not far from the
Lifeboat House. There is no reason for supposing that any of
these gifts of Neptune were left to rot on the drift line.

Of the wrecks some of the details are of sufficient interest for
inclusion here. The S.S. Vera was a considerable ship of perhaps
5,000 tons, bound with a cargo of coal for Italy. She was following
in the wake of two mine sweepers, and, fouling their trawl, drew
round on herself one of the sweepers and was badly holed amidships.
In a sinking condition she beached herself on Cley Beach and became
a total wreck. The salvage operations, which extended over
several years, provided remunerative employment at a time when
it was welcome and much coal was brought ashore. It seems
almost incredible now to realize that this coal could be taken from
the dump at one time for 7/6 a ton and later for 12/-. So far as
the neighbouring villages are concerned the fame of this windfall
became widely known all too soon, and large quantities of it were
purchased by the gas companies of some of the inland towns.

During the winter of 1914/15 a Danish or Swedish steamer came
ashore just to the west of the harbour outlet. Of the crew of ten
or eleven only one man survives. He swam to the dunes of the
Headland and under cover of night made his way to the Watch
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House on the Marams, where he gave the Guard the surprise of

their lives. It seems quite possible that all these men would have
been got off safely in ordinary times, for it is commonly reported

that the soldiers mistook the vessel for a mine sweeper coming to

her moorings for the night in the ordinary way. No blame attaches

to them for they knew no better
;
the battalion at the time in

occupation was mainly recruited from a London district.

Although this steamer stranded to the W. of the outlet, the

channel shortly afterwards changed its course and the wreck now
lies deeply bedded in the sand some distance to the East. It can
be reached dry shod from the dunes at low water at the spring

tides, and has become a favourite resort of Zoologists who find it

an excellent locality for marine animals such as the starfish, hermit
crabs and the like.

At a much later date (Thursday, April 4th, 1918) two French
schooners Le Boer and Madeleine

, of some 300 tons each, were
wrecked close by the last mentioned steamer under the following

circumstances. After loading up with coal at a N.E. coast port they

were being towed back to France, when off Sheringham Le Boer
became too leaky to continue her voyage. With a view to caulking
her between tides, the tug brought the two vessels to the mouth of

Blakeney Harbour and beached them on the East point close by
the aforementioned wreck. What precisely happened has not been
ascertained, but the affair was so mishandled that the schooners
had to be abandoned and their crews taken off. On Saturday, April

6th, the Madeleine was resting on an even keel whilst Le Boer
showed a list of 45°. On Sunday the ships were visited by a party

coming by boat from a distance—perhaps in search of souvenirs.

An explosion followed in the forehold of the Madeleine
,
where carbide

appears to have been stored. By dawn on Monday morning the

Madeleine was well alight forward. Both vessels were visited by
several boats from the harbour that day, and the fire was extinguished

by the evening tide, the water entering the hold by a hole which had
been burnt in her side. On Tuesday and Wednesday at low
water a salvage gang was at work getting out coal from Le Boer
(whose list facilitated operations), and carrying it over the sands to

the old Blakeney lifeboats which lay on the edge of the channel, a
third of a mile to the west.

The anti-submarine gun of the Madeleine (a 47 millimeter

Hotchkiss) was also salved.

With the evening tide of Wednesday it came on to blow hard
from the N.E. and Le Boer was seen to roll and bump violently. The
final break up however came with Thursday morning’s tide, when
Le Boer was entirely demolished and the fragments were scattered
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all along the outer beach of the Headland, or drifted into the
harbour, forming a menace to the navigation of small boats. The
Madeleine at the same time shifted 100 yards nearer the beach,
whilst her forward parts broke up and drifted ashore, including
several ammunition boxes which were handed over to the guard at
the Lifeboat House.

Salvage operations were resumed at the ebb, but all Le Boer’s
coal had disappeared into the sand and the main part of that of the
Madeleine. The evening tide gave the coup de grace to the
Madeleine

, so that both ships were entirely destroyed within a
week of being so imprudently beached. Of the 500 or 600 tons of
coal carried by the two ships probably not more than 20 tons were
salved.

Publications.

Since the issue of the last Report in 1916 the onlv publication
arising out of the work on Blakeney Point is No. 18, “On the Nest
and Eggs of the Common Tern,” which appeared in Biometrika
at the end of 1919. It represents the outcome of observations on
the Tern colony collected in July 1914, by Messrs. Wm. Rowan,
E. Wolff, and the late P. L. Sulman. The paper is drafted by
Professor Karl Pearson, F.R.S., whilst the laborious work of
tabulating and computing has been done by E. Isaacs, E. M.
Elderton and M. Tildesley. It is illustrated by four plates of
photographs of the Tern and its nests, and one coloured plate of
eggs. All the illustrations are by Mr. Rowan. Taken in

connection with our publication No. 12 (which dealt with similar data
collected in 1913), these two papers include the results of practically
all the statistical work based on the eggs of the Tern that has
appeared. In spite of the fact that the treatment is primarily
mathematical, much to interest the general reader will be found in
this last paper.

Though not a Blakeney publication, many observations drawn
from the area, including a special chapter devoted to Blakeney
Point, are contained in “ Tidal Lands,” a book for which the
present writer is jointly responsible with Mr. A. E. Carey, the
maritime engineer.

Since the issue of the last Report (in 1916) our losses by death
have been heavy.

Captain Paul Sulman, a student of great promise who took an
active part in the 1914 census of Terns’ eggs, died of wounds
received in France in 1917.

Captain Cyril M. Green, a member of the Botanical staff, at
University College, and later Keeper elect of the Botanical
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Department of the Welsh National Museum, who had been severely

wounded at Loos, fell in battle at the capture of Gaza in November,
1917.

Dr. E. de Fraine, well known for her researches on the

anatomy of recent and fossil plants, died after along illness in 1916.

Her last published work was a detailed investigation into the anatomy
of two species of Statice (Sea Lavender) growing on Blakeney
Point, No. 15 of our publications.

Dr. Sarah Baker died after a brief illness in June, 1917. An
enthusiastic botanist, she never missed an opportunity of visiting

the Point, where her special interest lay in the brown seaweed
constituents of the salt marsh vegetation. In her memory a prize

to promote research in botany has been founded in connection with
the botanical department of University College, to which she
belonged.

I have gratefully to acknowledge the following subscriptions to

the upkeep of the laboratory :— Prof. W. P. Ker, £\ Is. Od . ;
Mr. H.

B. Watt, £1 10s. Od . ;
Miss Gwen Jones £5 Os. 0d.; and gifts of

books and pamphlets from Mr. J. H. Gurney, Mr. Robert Gurney,
Mr. E. E. Green and Dr. Sydney H. Long.

The personnel of the Committee of Management for 1920 is as
follows:—Sir Edward Busk, The Rev. Everitt J. Bishop, Mr. A.
W. Cozens-Hardy, Mr. Walter Derham, Mr. G. Claridge Druce,
Mr. W. A. Forsyth, Mr. Quintin E. Gurney, Mr. Robert Gurney,
Dr. Sydney H. Long, Professor F. W. Oliver, Cannon Gordon
Roe, The Hon. N. Charles Rothschild, Miss M. A. Sewell, and Mr.
C. J. Temple-Lynes.

F. W. Oliver, Secretary.
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Blakeney Point Publications.

No. 1. Polymorphism in the Flower of Silene maritima , by

E. J. Salisbury Out of Print.

„ 2. The Shingle Beach as a Plant Habitat, by F. W.
Oliver ... ... ... ... ... Out of Print.

„ 3. The Brown Seaweeds of the Salt Marsh, by S. M.

Baker ... ... ... ... ... Out of Print.

„ 4. Blakeney Point, Norfolk; the new Nature Reserve, by

F. W. Oliver Price 4d.

,, 5. Some Notes on the Animal Life of Blakeney Point, by

Wm. Rowan Price 6d.

„ 6. Some Remarks on Blakeney Point, Norfolk, by F. W.
Oliver Price 6d.

„ 7. Topography and Vegetation of Blakeney Point, Norfolk,

by F. W. Oliver and E. J. Salisbury ... Price 3/-

„ 8. Vegetation and Mobile Ground as illustrated by Suceda

fruticosa on Shingle, by F. W. Oliver and E. J.

Salisbury Price 1/6

,, 9. Note on the Food Plants of Rabbits on Blakeney Point,

Norfolk, by Wm. Rowan Price 6d.

,, 10. Some Observations on a Tern Colony, by Wm. Rowan,

Price 6d.

„ 11. The Structure and Water Content of Shingle Beaches, by

T. G. Hill and J. A. Hanley ... ... Price 1/-

„ 12. On Homotyposis and Allied Characters in the Eggs of the

Common Tern, by Wm. Rowan, K. M. Parker and

Julia Bell Price 1/6



96 BLAKENEY POINT REPORT.

Blakeney Point Publications, continued.

No. 13. The Blakeney Point Ternery, by Wm. Rowan, Price 6d.

„ 14. The Ecology of the Maritime Lichens at Blakeney Point,

Norfolk, by R. C. McLean Price 2/-

„ 15. The Morphology and Anatomy of the Genus Statice as

represented at Blakeney Point. Parti. Statice biner-

vosa and S. bellidifolia, by E. de Fraine. With
Systematic and Ecological Notes, by E. J. Salisbury,

Price 2/6

„ 16. On the Brown Seaweeds of the Salt Marsh. Part II.

Their Systematic Relationships. Morphology and
Ecology, by S. M. Baker and M. H. Blandford,

Price 2/6

,, 17. The Little 1 ern, by Wm. Rowan ... ... Price 9d.

” 18. On the Nest and Eggs of the Common Tern, A Co-
Operative Study, by W. Rowan, E. Wolff and the late

P. L. Sulman (Field Workers), Karl Pearson (Reporter),
E. Isaacs, E. M. Elderton and M. Tildesley (Tabulators
and Computors) Price 3 /6

Blakeney Point Reports for 1913 Price

ditto

ditto

ditto

1914 ... ... ... Out of Print.

1915 and 1916 (in one) ... Price 6d.

1917-1919 (in one) ... Price 1/-

Picture Postcards of the Blakeney Point Nature Reserve. Set of
13 subjects Price j/_

Hand Lists of a Flora and Fauna of
Blakeney Point.

No. 1. The Birds of Blakeney Point, by Wm. Rowan, Price 1/6

Any of the above to be had post free from F. T. Smith, at the
Botanical Department, University College, W.C.1.
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IX.

MISCELLANEOUS NOTES AND OBSERVATIONS.

Nesting of the Little Tern at Horsey.—Although it

has been well known for some years to Norfolk ornithologists

that there are small breeding colonies of the Little Tern
{Sterna minuta) at several places on the coast, e.g. Blakcney
Point, Wells, and Wolferton, and that the birds return regularly

to these spots for nesting purposes, we can gain no information

of this species having occupied the Horsey site for at least

twenty years. It is therefore satisfactory to record that in

1919 between thirty and forty pairs unexpectedly appeared

on this part of the coast, and on June 15th thirty-one nests

containing eggs were found (James Vincent). The colony

was visited by several members of the Society. Most of the

nests were found on a spit of shingle on the North side of the

dunes, near Horsey Gap. There were also three or four pairs

of Ringed Plover {Mgialitis hiaticnla) nesting on the adjacent

beach, above high-water mark. In 1920 the birds returned

to the same site, when the size of the colony was estimated

to have increased to between fifty and sixty pairs. During

this Summer some valuable observations were made upon

the colony by Dr. T. Lewis, F.R.S., as to the breeding habits

of the birds, and recorded by him in British Birds (Vol. XIV.,

p. 74). Unfortunately our Society has no funds that could

be spent upon the services of a watcher for the colony, and

we regret to have to record the fact that a considerable number

of the nests were robbed by boys and others. We are indebted

to Dr. Lewis for giving us this information, which was imme-

diately acted upon in the only possible way, namely, by

erecting a Warning Notice Board near to the site of the colony.

We visited the birds again on July 17th and found several

young ones squatting in the dunes, so that the depredations

were perhaps not quite so wholesale as was at first anticipated.

—Editor.
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Bird Notes from Keswick Old Hall.—There are two

shallow ponds in the grounds here, both of them admirably

suitable for wild ducks of almost any description, and during

the twenty years preceding the war I kept a variety of ducks

on these ponds and found their habits very interesting to

watch, especially those of the diving species. Some of them

nested and reared young, but not many of the latter reached

maturity, owing, I fancy, to rats, large eels, and other enemies,

though a few Tufted ducks and one or two Pintails managed

to survive these dangers. I have also bred several Pintail

x Mallard hybrids, which are easily reared and grow very fast.

Nestlings of the Tufted duck will start diving when only a

few days old, but I cannot say from personal observation

that this habit is developed so early in the young of others

of the diving ducks. For some years I had a pair of Black

Swans, which nested on several occasions and brought up a

few young ones, but the female usually spoilt the first eggs laid

by too much attention, and only those laid last used to hatch.

Both male and female took their share in incubation, which

lasted thirty-five days. They were rather truculent birds,

and it became necessary to pen them in a separate enclosure,

or they would have killed the other inhabitants of the pond.

The male bird would attack anyone who approached him,

not excepting the person who regularly fed him. I always

fed my ducks on mixed oats and barley, which was thrown

into shallow water, thus leaving nothing to attract rats.

There were always Waterhens on the pond, and I found

these birds quite interesting to watch. One habit I have

noticed which I have not seen previously recorded, namely,

that of building fresh nests, “ day nurseries,” for their young,

after the latter are hatched. Sometimes these are built on the

bank, when they are small and slight in structure
; at other

times they arc made as floating “ nurseries,” and arc then

more bulky in construction. On one of the ponds there are

floating, anchored boards, which the ducks use as resting places,

and on one occasion I saw a pair of Waterhens, with their

chicks, swim up to one of these boards, when one of the old
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birds climbed on to it with her young ones. The other parent

immediately began collecting floating leaves and other debris

and brought them to the bird on the board, who commenced
building a nest with this material. After a while the birds

changed places and jobs, and before very long they had run

up a large, rough-looking nest, into which the nestlings

retired.

At times Kingfishers visit my ponds, and I have seen as

many as five fishing at one time. This bird does not always

dive from a bough or other resting place, but will sometimes

hover over the water before dropping upon its prey.

A few years ago a pair of Green Woodpeckers began nesting

operations in a large ash tree in the garden, and I used to see

showers of chips coming out of the hole, at intervals, whilst

the boring was going on. This seemed to be done chiefly by
the female, the male resting on the tree about a foot below

the hole. After a while a pair of Starlings appeared on the

scene and proceeded to take possession without any opposition

on the part of the Woodpeckers. I at once determined that

they should not steal the nest, and for the greater part of the

next three days I stationed myself with my gun near to the

tree, but after having shot thirteen Starlings I gave it up in

despair. During the whole of this time the male Woodpecker

remained in his usual place, about a foot below the hole, and

I never once saw him make a peck at or otherwise try to dislodge

the usurpers. Whenever I shot a Starling, whether male or

female, the survivor returned with a mate in about a quarter

of an hour. Why did not these unpaired Starlings find mates

amongst themselves ?

—

Edward Knight.

Bird Notes from Ellingham.— 1919.—April 26th. Lesser

Spotted Woodpeckers very active here
; also Green Wood-

pecker and Greater Spotted Woodpecker, and many Nut-

hatches.

April 28th. Found a Snipe on four pale blue eggs without
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markings, on the marsh. This is the second clutch of the

kind on these marshes in the past two years.

May 9th. Cuckoo’s egg in Pied Wagtail’s nest on house.

Note, they brought up this young Cuckoo, built and laid

again and were again victimised by the Cuckoo. They success-

fully reared the second young Cuckoo.

May 28th to 31st. Spent at Brandon, where several pairs

of Redstarts were found nesting in boxes.

June 4th. hound four Nightjars’ nests and eggs in various
places; also Treecreeper on three fresh eggs. The bark
became detached and the nest collapsed, so I roped it on
and she brought up her family.

July 1st. Hawfinches nesting in an apple tree in the
Wilderness.” The young were reared.

1920. January. The Little Owl has spread to this district,

and I have several times seen one lately, sometimes mobbed
by small birds.

January 20th. Saw a flock of twenty-five Jays in the park,
and saw another of fifteen a few weeks ago.

January. Saw a desperate fight between two male Kestrels
and found a third dead.—E. Claribel Smith.

White-beaked Dolphin in Norfolk.—A female example
of the White-beaked Dolphin (Dclphinus albirostris) was found
on the beach at Yarmouth on May 1st, 1919, from which I

made the following measurements :—Length, nine feet three

inches
;

pectorals, twenty inches long
; dorsal fin, twenty-

four inches
; tail spread, twenty-seven inches. The upper

jaw contained forty-eight teeth, the lower fifty. Millais

{Mammals of Great Britain and Ireland, Vol. III., p. 340)
gives the measurements of this animal as varying in length
between seven feet and nine feet eight inches, " the males
being somewhat larger than the females,” so that the present
specimen was of unusual size. The record was sent to Sir

Sidney Harmer, F.R.S., at the South Kensington Museum.—Arthur H. Patterson.
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Two Rare Beetles.—At the Meeting of the Society held on
October 26th, 1920, Mr. H. J. Thouless exhibited specimens of
two species of Beetle which had been recently captured by
him in the County.

Tapinotus sellatus F., a weevil of which, until the present
year, only three British specimens had been recorded. The
first was taken by the Rev. Landy Brown, in 1838, at Horning

;

the second by Mr. T. V. Wollaston, at Whittlesea Mere in 1846,
and the third by Mr. 0. E. Janson, at Horning. The specimens
exhibited also came from the Horning district.

Leptura rubra L., a fine Longicorn which had not previously
been recorded as British, but which has occurred in small
numbers during the last three seasons in rotten stumps of

Scots Pine at Horsford.—Editor.

Wigeon breeding in Norfolk.

—

There is every reason to
believe that a pair of Wigeon

(
Mareca penlope

)
nested in Nor-

folk in 1919. On June 14th, Mr. Christopher Davies was on
his Broad at Burnt Fen, and drifted down to within ten yards
of a male and female Wigeon (the former in full nuptial plumage)
that were accompanied by four recently-hatched ducklings.
The identification is beyond doubt, and on the following Sunday
I saw the duck with her ducklings on the same part of the
Broad. Enquiries have failed to discover any Wigeon being
kept in confinement in the neighbourhood. The Wigeon has
been suspected of breeding in the County on more than one
occasion, but I cannot find any record of a nest.—S. H. Long.

Hooded Crow nesting in Norfolk.—On July 22nd, 1920,
I saw two young Hooded Crows

(
Corvus cornix) in the company

of ten Rooks on Horsey Warren. The birds were all perched
on a wooden railing, so that it was easy to compare the smaller
size of these young Crows with that of the Larger Rooks. As
I approached nearer it was seen that they could fly quite well.

It is highly probable that these birds were hatched off in the
district, though I have no evidence of the nest having been
found. On May 11th, 1919, I saw a Hooded Crow on this same
warren. There does not appear to be any record of this species

having nested in the County since 1857 (Stevenson’s Birds of
Norfolk

,
Vol. I., p. 261).—S. H. Long.
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