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Oringleford, Norwich
•Harmer S. F., Sc.D., F.R.S.,

British Museum (Nat. Hist.), London
Harmer W. D., M.A., M.C., F.R.C.S.
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Kearton Richard, F.Z.S.
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Leicester The Right Hon. the Earl of, V.P.
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Lennard T. Barrett
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Le Pelley Rev. J. L., M.A.
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le Strange Hamon, F.Z.S.

Hunstanton Hall
•Lindley, The Right Hon. Lord. V.P.

East Carlton
Little W. L. 3 Southtown. Gt, Yarmouth
Long F., L.R.C.P. The Close, Norwich
Long S. H., M.D., M.B.O.U.

37 St. Giles’ Street, Norwich
Long Mrs. S. H.

37 St. Giles’ Street. Norwich
Longe Col. F. B.. R.E. Spixworth Hall
Lowerison B.

Ruskin School-Home, Heacham-on-Sea

M
Manby Sir A. R,, M.D..M.V.O., East Rudham
Mann Sir Edward, Bart.

Thelveton Hall, Norfolk
Manning Rev. C. TJ.. M.A.

The Rectory, Diss
i

Marriott F. W. P.
3 Alexandra Mansions, Norwich

Marsham Major Rippon Hall
Martin C. H. The Hill, Abergavenny
Master George. M.D. Bury St. Edmunds

[

Mayfield A., M.C.S
Mendlesham, Stowmarket

Heade-Waldo Edmund G. B.
Stonewall Park, Edenbridge, Kent 1

Millard Rev. F. M.
St. Helen’s Square, Norwich

Millard Rev. J. W.
Shimpling Rectory, Scole

Miller Henry Bosmere House,
Norwich Road, Ipswich

Mills H. J. London Street, Norwich
Mills W. R. Brooke, Norwich
Morley Claude, F.E.S.

Brit. Museum (Nat. Hist.) and
Monk Soham House, Suffolk

Mottram James Bracondale, Norwich

N
Napier Alexander. lion. Mem. Holkham
Nash J.T.C., M.D., D.P.H..

Sliirehall, Norwich

0

•Ogilvie F. Menteith
The Shrubbery, Oxford

P

Page G. W. Fakenham
•Parkin Thomas, M.A., F.Z.S.

High Wickham, Hastings
Partridge Rev. W. H., M.A.

Caston Rectory, Attleborough
Patteson Miss

4 Newmarket Road, Norwich
Patterson Arthur H.. Hon. Mem.

32 Lichfield Road, Gt. Yarmouth
Pattin H. Cooper, M.D.

King Street House, Norwich
•Paul J. J. Dawson

Eaton Grove, Norwich
Peake E. 92 Earlham Road, Norwich
Peckover Rt. Hon. Lord Wisbech
Petre Major Westwick Hall
Pigott Sir T. Digby, O.B., F.R.G.S.

Sheringham
Platten Rev. T.

The Vicarage. Hindringham
Preston A. W„ F.R. Met. Soc.

Christ Church Lodge, Norwich
Preston F. Thorpe Mansions. Norwich
Purdy R. J. W. Foulsham
Pyeraft W. P., A.L.S., F.Z.S.

British Museum (Natural nistory),
London, S.W.

R

Reeve J., F.G.S. Clarence Road, Norwich
•Reid Clement. F.R.S., F.L.S.. F.G.S.

H.M. Geological Survey Office, London
•Reid Capt. Savile G., R.E.

Yalding, Maidstone
Ripley Rev. Canon W. N.

Harford House, Norwich
Rising A. P. The Manor House,

Ormesby. Gt. Yarmouth
Riviere B. B. St. Giles’ Plain, Norwich
Roberts E. T.

Cattle Market Street, Norwich
Robinson E. Kay

Northgate Hall, Warham
Robinson H. P. Eaton, Norwich
Rogers Commander F. S. R.N.

Ingham New Hall, Norfolk
Rogers Rev. Henry Clarendon. Lowestoft
•Rosebery The Right Hon. the Earl of,

K.G. Berkeley Square, W
•Rothschild Hon. Walter, M.P., F.Z.S.

Tring, Herts-
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Royal Microscopical Society, President of

the. Eon. Mem. 20 Hanover Square, W.
Rudd 0. P. Stalham
Rumbelow P. E.

41 Walpole Road. Gt. Yarmouth
Rye Walter Lamas. Norwich

S

Seymour C. D., J.P. Barwick House, Lynn
Shipley W. Southtown, Great Yarmouth
Shopland Com. E. R„ R.I.M.

1 Estevak, Carlton Road, Lowestoft
•Singh H. H. Prince Frederick Duleep

Bio’ Norton Hall
Smith W. R. Harleston
Snow T. The Craig, Windermere
Southgate Frank R. Wells, Norfolk
Sowels Frank Thetford
Stuart, The Right Hon. J„ M.A., LL.D.

Carrow Abbey, Norwich
•Stuart Mrs. James Carrow Abbey
Sturge Dr. W. Allen

Icklingham Hall, Miidenhall
Sutton Broad Laboratory, The Director of
Sutton Francis, F.C.S. The Close, Norwich
Sutton W. Lincolne, F.I.C. President

Eaton, Norwich

T

Taylor Shephard T., M.B.
88 Earlham Road. Norwich

Thomson D. G., M.D. Thorpe End
Thouless H. J., Hon. Treasurer

Corfe, College Road, Norwich
Ticehurst C. B.. M.D.

Lavelle's Hotel. N. Lowestoft
Tillett Wilfred S. Montrose, Old Catton
Tingey J. C., M.A., F.S.A.

31 Surrey Street, Norwich
Todd R. A., B.Sc.

Board of Agriculture & Fisheries, London
Todd .T. T. Chapel Field Gardens, Norwich
Tracy N. 7 St. John’s Terrace, King’s Lynn
True F. W., Bon. Mem.

U.S. National Museum, Washington,
U.S.A.

Tuck W. H.
5 Southgate Green, Bury St. Edmunds

Turner Miss E. L.
Upper Birchetts, Langton Green,

Tunbridge Wells

U

Upcher H. M., F.Z.S., T.P.
Sheringham Hall

Utting S. W. Thorpe, Norwich

V

Vaughan Matthew Haileybury College

W

WaleyMiss The Close. Norwich
•Walsingham The Right Hon. Lord, F.R.S.,

T.P. Merton Hall, Thetford
Walter J. H. Drayton
Ward E. F. Salhouse Hall, Norwich
•Watling R. A.

Great Ormesby, Great Yarmouth
Watson Innes Swanington Court, Norwich
Wheeler F. D„ M.A., LL.D.

Bracondale, Norwich
•Whitaker Joseph, F.Z.S.

Rainworth Lodge, Mansfield

Wigg T. J., Bov. Sec. Great Yarmouth
Section, 37 Northgate Street,

Gt. Yarmouth
Wild Edward

Christ Church Road, Norwich
Witherby H. F. 326 High Holbom, W.C.
Woodward Dr. Henry, F.R.S., V.P.Z.S.,

F.G.S., Eon. Mem.
13 Arundel Gardens. Nott'ng Hill, W.

Woodward H. B., F.F.S., F.G.S., Bon. Mem.
85 Coombe Road, Croydon

Wormald Hugh Heathfield, E. Dereham
Wright Miss Helen

Beech Close, Newmarket Road, Norwich
Wright Miss K. Noel

Beech Close, Newmarket Road, Norwich
Wright T. J., F.R.C.S.

48 Prince of Wales’ Road, Norwich
•Wyrley-Birch W. E. G.

West Bilney Lodge, King’s Lynn

Y

Young J. J. Baldwin, M.A., M.B.O.U.
Richmond Park, Sheffield

List of Members willing to receive Specimens for identification.

ATMORE E. A.—Lepidoptera, Neuroptera, Trichoptera, Hymenoptera (Aculeata).

BLOOMFIELD Rev. E. N., M.A., F.E.S.—Tenthredinidse, Diptera, Hepatic®.

Burrell W. H., F.L.S.—Mosses, Mycetozoa.

Clarke W. G.—Pre-historic Bronze or Stone Implements.

Geldart miss a. M.—Plants.

Gurnet Robert—Fresh-water Crustacea (particularly from wells).

LONG F., L.R.C.P.—Plante.

Mayfield A., M.C.S.—British Non-marine Mollusca.
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List of the Publications received by the Society as Donations

or Exchanges from, April, 1909.

Ashmolean Natural History Society of Oxfordshire. Proceedings
and Report for 1909—1910.

Australian Museum, Sydney. Catalogue of Australian Accipitres
in the collection, 1876.

Presented by Mr. J. II. Gurney, F.Z.S.

Belfast Naturalists’ Field Club. Series II. Yol. vi. Part 3.

Bennett A., F.L.S. Atriplex calotheca as a Scotch species.

Carex Aquatilis, Whal. var. nov., and its Scotch forms

The genus Carex in Britain.

Notes on the Review of Kukenthal’s Carex

Contributions to a Flora of Caithness, No. 5.

„ „ „ outer Hebrides, No. 4.

—— Pyrola secunda, Linn.

Notes on the British species of Utricularia.

Vicia orobus. D.C.
All presented by Author.

British Association. Report Winnipeg Meeting, 1909.

Report of Corresponding Societies Committee, 1909— 1 910.

British Museum. Catalogue of the Birds of the Tropical Islands
of the Pacific Ocean, in the Collection. G. R. Gray. 1859.

Presented by Mr. J. H. Gurney, F Z S.

Guide to the British Yertebrata.

Guide to the Crustacea, Arachnida, Onychophora, and
Myriapoda.
— Special Guide, No. 4. Memorials of Charles Darwin.

All presented by the Trustees.

California, University of. Publications in Zoology. Vol. v.

Parts 5— 12. Vol. vi. Parts 7—9, 12. Yol. vii. Parts 1
,
2.

Cambridge Philosophical Society, Proceedings of the. Vol. xv.
Parts 5, 6. Yol. xvi. Part 1.

Concarneau- Lab. de Zool. et de Phys. Marines. Travaux
Scientifiques. T. 1. Pt. 1. Fasc 6, 7.

Connecticut. Academy of Arts and Sciences. Yol. xvi.

Pages 247—382.
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Cory C. B. A Naturalist in the Magdalen Islands. Boston. 1878.

Birds of the West Indies. Revised Edition. Boston.

1886. Both presented by Mr. J. U. Gurney
,
F.Z.S.

Croydon Natural History and Scientific Society. Proceedings and
Transactions, 1909— 10.

Curtis John. Letters (MSS.) from various persons concerning.

Presented by Mr. J. Hooper.

Ealing Scientific and Microscopical Society, Report and Trans-
actions, 1909—10.

Edinburgh, Botanical Society of. Transactions. Vol. xxv. Dis-

tribution of the Hepaticse of Scotland.

Geological Society. Transactions. Vol. ix. Pai’t 5.

(Special Part.)

Royal Society of. Transactions. Vol. xxx. Parts 5—7.

Vol. xxi. Parts 1, 2.

Essex Naturalist. Vol. xvi. Parts 3—6.

Farmer’s Friends and Foes. A Series of Articles by various

Authors. Presented by Mr. J. H. Gurney
,
F.Z.S.

France, Bulletin de la Soc. des Sciences Naturelles de l'Ouest

de la. 1909. Part 4. 1910. Parts 1, 2.

Geographical Journal, The. April, 1910—April, 1911.

Presented by Mr. PI. G. Barclay
,
F.R.G.S.

G£ologie, Soc. Beige de. Bulletins. 1909. Parts 7—10. 1910'

Parts 1—7.

Geological Society. Quarterly Journal. Nov., 1908—Aug., 1910.

Literature. 1902. 1904—06. 1908.

Presented by Col. Feilden
,
C.B.

Harvard College. Museum of Comparative Zoology. Bulletins.

Vol. lii. Parts 15— 17. Vol. liv. Parts 2—4.

Annual Report, 1909— 10.

Hasselquist F. Voyages and Travels in the Levant. London. 1766

Presented by Mr. J. H. Gurney
,
F.Z.S.

Hertfordshire Natural History Society and Field Club, Trans-
actions of the. Vol. xiv. Part 2. 1910.

Hull Museum. European Nocture. A Descriptive Catalogue of

the Dobree Collection, by H. B. Browne, M.A. 1909.

Presented by Mr. J. IP Gurney, F Z.S

Ibis The. 9th Series. Vol. iv. Nos. 14— 16. Vol. v. Nos. 17

—

18

Presented by Mr. F Buxton, F.Z.S.

Kay Chas de. Bird Gods. New York. 1898.

Presented by Mr. J. PI. Gurney
,
F.Z.S

Kilmarnock Glanfield Ramblers’ Society. Annals. 1S04— 10.
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Liverpool. Catalogue of Parrots in the Derby Museum. 1897.

Presented by Mr. J. H. Gurney, F.Z.S.

Lloyd Library. Mycological Notes. Nos. 31—36.

Mycological Notes, Polyporoid Issue. Nos. 1—3.

„ „ Old Species Series. No. 1.

„ Series, Bulletins. Nos. 4, 5.

Reproduction „ „ No. 7.

— Pharmacy „ „ No. 2.

Botanical „ „ No. 1.

Bibliographical Contributions No. 1.

Synopsis of Genus Hexagona.

Synopsis of Section of Genus Polystictus.

Ma.dara.sz T. Y. Die ornithologischen Ergebnisse meiner Reise

nach Ceylon. 1897. Presented by Mr. J. II. Gurney, F.Z.S.

Manchester Literary and Philosophical Society. Memoirs. Yol. liv.

Parts 2, 3. Vol.lv. Parti.

Marine Biological Association of the United Kingdom, Journal.

Yol. ix. Part 1. Presented by Mr. Robert Gurney.

Marshall H. Arbustum Americanum. A Catalogue of Forest
Trees and Shrubs. Philadelphia, 1875

Presented by Mr. J. II. Gurney, F.Z.S.

Microscopical Society, Royal. Journal, Nos. 195—201.

Missouri Botanical Garden. Twentieth Report, 1907.

Montevideo, Museo National. Anales. Flora Uruguaya. Ser. ii.

Yol. i. Part 3.

Morley C. British Ichneumons. Vols. ii. and iii.

Presented by Mr. W. II. Tvjck.

Moscou, Societe Imperiale des Naturalistes de. Bulletins, 1909—10.

New York Academy of Sciences. Annals, Vol. xix. Parts 2, 3.

Vol. xx. Parts 1, 2.

New Zealand Institute. Proceedings. Vol. xlii.

Norwich Castle Museum Association. Proceedings, 1909—10.

„ „ Committee Report, 1910.

Science Gossip Club. Report, 1909

—

10.

North Stafe'ORDSHIre Field Club. Report and Transactions.
Vol. xliv.

Nottingham Naturalists’ Society. Report and Transactions.
1909—10.

Philadelphia, Academy of Natural Sciences. Yol. lxii. Parts

1, 2, 3.

Pike O. G. Home Life in Birdland. 1905.

Presented by Mr. J. H. Gurney, F.Z.S.
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Physical Society, Royal. Proceedings. Vol.xviii. Part 2.

Plymouth Institute. Transactions. Yol. xii. Parts 1—3. Vol. xiii.

Part 3. Vol. xiv. Parts 4, 5, 6.

Power F. D., F.R.C.S. Ornithological Notes from a London
Suburb. 1874—1909. Presented by the Author.

Reid C., F.R.S., and Mrs. E. M. Reid. Further Investigations of

the Pliocene Flora of Tegelen. Presented by the Authors.

Royal Institution of Great Britain. Proceedings. Yol. xix.

Part 1.

Selys Longchamp E. de. Observations sur les phenomenes
periodiques du regne animal et particulierement sur les

migrations des oiseaux en Belgique.

Presented by Mr. J. H. Gurney, F.Z.S.

Sharpe R. B., LL.D. Handlist of Birds. Vol. v.

Presented by British Museum.

Sheffield Naturalist Club. Proceedings. Vol. i.

South London Entomological and Natural History Society.

Proceedings. 1909— 10.

Southport Society of Natural Science. Report. 1907—10.

Swedish Exploration in Spitsbergen. 1758—1908. Historical

Sketch, Bibliography and List of Maps.

Presented by Upsala University.

Ticehurst C. B. The persistence of the right ovary and its duct
in the Sparrow-hawk.

Presented, by Mr. J. H. Gurney, F.Z.S.

United States Geological Survey. Bulletins, Nos. 386, 390, 391,

396, 397, 400, 404—430, 432—435, 437, 440, 442, 444.

Geological Survey. Professional Papers. 65, 68.

Geological Survey. Water-supply Papers. 227, 233,

236—241, 243, 245—255, 260, 262, 264.

Geological Survey. Mineral Resources. 1908.

Geological Survey. Annual Reports. 1909, 1910.

Wild Birds at Home (Photographs from Nature).

Presented by Mr. J. II. Gurney, F.Z.S.

Wild Fowl and Sea Fowl of Great Britain—A son of the Marshes.

1895. Presented by Mr. J. H. Gurney, F.Z.S.

Woodward H. B. History of Geology. (History of Science Series.)

Presented by the Author.

Zoological Society. Transactions. Vol. xviii. Part 4.

Proceedings, 1910—1911. Part 1.

List of Fellows, 1909—1910.



ADDRESS.
Read by the President, Mr. W. M. Crowfoot. F.R.C.S., to the

Members of the Norfolk and Norwich Naturalists' Society,

at their Forty-second Annual Meeting, held at the Norwich

Castle-Museum, April 25th, 1911.

Ladies and Gentlemen—It is customary on these occasions

for the President to pass in review the work done and the

progress made by the Society during the past session. We
have added fifteen members to our list, but we have to

chronicle the loss by death of seven, viz. :
—Dr. C. B.

Plowright, Rev. A. G. Day, Rev. R. M. Gawne, Dr. Sydney

Ringer, F.R.S., Rev. R. Freeman, Mr. J. E. Balls, and

Mr. H. Scherren. The first-named, Dr. Plowright, was of

course well known as a famous fungologist, and was your

President in 1894-5. He contributed many papers and notes

to the ‘ Transactions,’ and we hope to have a separate

obituary notice of his life in the forthcoming part. The

Rev. A. G. Day, M.A., who died on the 7th of May, 1910,

at Thorpe, was Senior Fellow of Caius College, Cambridge,

1847-77, and Rector of Great Melton from 1877-1901.

Dr. Sydney Ringer, M.D., F.R.C.S., F.R.S., a distinguished

London physician, who died October 14th, 1910, was born

in Norwich in 1835. He was educated at a private school

kept by Mr. Brookes, and afterwards studied at Lhnversity

College Hospital, with which he was connected during his

whole life, first as Assistant Physician, then as full Physician,

and finally as Consulting Physician. He early devoted

himself to Science, and when only twenty-five years of age

had a paper on Sound in the ‘ Transactions ’ of the Royal

Society. His great work was his Handbook of Therapeutics,

VOL. IX. L
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which appeared in 1869, and ran through fourteen editions.

His most brilliant researches were on the actions of the

inorganic bases, such as calcium, potassium, sodium on the

functions of living protoplasm. During the earlier portion

of his life he devoted much attention to Clinical Medicine
;

but his favourite study was Pharmacology, and, in spite of

the demand on his time made by his hospital duties and an

extensive practice, he managed to spend a good deal of time

in his laboratory. He was a rapid thinker, and devoted

his whole life to his work, and was thus able to cover a wider

field and accomplish more than could have been thought

possible..

The Rev. R. M. Gawne, M.A., died on the 20th October,

1910, at Swaffham. He was formerly Rector of Reymerstone,

and later of Ashill. He was born in the Isle of Man, and was

the second son of the late Edward Moore Gawne, Speaker

of the House of Keys, Isle of Man. He was educated at

Eton, and Christ Church, Oxford.

The Rev. Richard Freeman, who died at his residence,

Whitwell Vicarage, on the 26th of February, 1911, was much

interested in the study of the Rotifera. In 1904 he worked

for some days at the Sutton Laboratory, investigating these

organisms, and in February, 1905, he read a paper at one of

our meetings on Rotifera, which was published afterwards

in the ‘ Transactions.’ It is a matter of great regret that his

early death has deprived us of a worker in a somewhat

neglected branch of Natural History in Norfolk.

The sad death of Mr. J. E. Balls, on March nth, is deeply

deplored by many friends in Norwich and elsewhere. He

was famous in early life as an athlete. He had retired from

his connection with Barclays’ Bank, which, including its

former existence as Gurney & Co., had lasted fifty years,

but he only lived two years to enjoy his retirement.

Mr. Henry Scherren, F.Z.S., died on April 25th at

Harringay. He had devoted himself to journalism, especially
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in regard to Natural History, for many years. He wrote

many articles on the Zoological Gardens of Europe, also,

a history of the Zoological Society of London, of which he

was elected a Fellow in 1889. His contributions to Zoology

included an account of the early history of Grevy’s Zebra,

and another of the giraffe presented to King George IV.

The total number of members is now 290. The Library

is increasing at, perhaps, more than the usual pace, though

we have not largely increased the number of Societies with

which we- exchange publications.

Of Part 1, Vol. IX., we had printed 375 copies as against

350 of previous parts, so that if necessary we shall be able to

exchange with a wider circle of other Societies. We have to

thank several of our members for donations of books and

pamphlets.

April 26th, 1910. Mr. A. Patterson was elected an Honorary

Member of the Society. Papers on Recent Developments of

the “ Geological Sciences in Great Britain ” and the “ Geology

of Mull,” sent by the Rev. Dr. Lindsay, were read by

Mr. J. T. Hotblack.

May 31st. A letter from Mr. J. A. Harvie-Brown, with

reference to the Sheppard M.S. book, was read, and the book

exhibited. The suggestion of publishing it was discussed,

and finally held over by the committee. Later on, the

committee decided in the negative. Mr. F. Leney exhibited

the Monkey-eating Eagle, lately presented to the Castle-

Museum by Mr. J. H. Gurney.

July 7th. By the kind invitation of Mr. and Mrs. Robert

Gurney, an excursion was arranged to Calthorpe Broad,

Ingham. Owing to the bad weather and other causes the

attendance was unfortunately small, but the Broad and the

plantations with their fine clumps of Osmunda were much
admired by those members who joined the party. Mr. and

Mrs. Robert Gurney hospitably entertained the members at

Ingham Old Hall.

l 2
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September 22nd. The President invited the members

and their friends to visit Beccles, and inspect his collections.

Perhaps owing to the lateness of the season, only a small

number were able to accept.

September 27th. Mr. Leney exhibited the Great Auk’s

egg, lately presented to the Norwich Castle-Museum by

Mr. Jas. Reeve. F.G.S.
;
also a rare bird of prey, the Buzzard

Eagle, presented to the Museum by Mr. J. H. Gurney. A
paper on the Flora and Fauna of Flordon Common, by

Messrs. W. H. Burrell and W. G. Clarke, was read by the

latter. Mr. Patterson read some notes on Natural History

observations made during the past summer, and Mr. Arthur

Bennett, F.L.S., sent three botanical papers.

October 25th. Dr. S. H. Long read a paper on Blowing

Wells, and the movement of air in subterranean passages,

and afterwards demonstrated how the drumming of the

Snipe could be mechanically reproduced. Mr. A. Patterson

exhibited a specimen of the Velvet Crab, and Mr. Campbell

Taylor one of the Spider Crab. Mr. J. H. Gurney made some

remarks on the habits of the Gannet, accompanied by a draw-

ing representing the flight of this bird. Mr. W. A. Nicholson

referred to some rare Norfolk plants found during the summer.

November 29th. On Mr. F. Leney’s proposition, a Sub-

Committee was appointed to consider the possibility of an

exhibit by the Society at the Royal Agricultural Show.

The Sub-Committee decided that a separate exhibit was not

advisable
;
but that offers of help should be made to the

School of Agriculture, Cambridge. The Hon. Secretary was

instructed to write to Prof. Wood and Dr. Henry, and ask

for suggestions as to the help they would require. Prof.

Wood replied as follows : “I think this is one way in which

we might jointly carry out a very valuable piece of work.

I don’t know whether you have noticed lately that certain

kinds of birds are becoming increasingly troublesome to

farmers. It seems to me that the time has come when some

definite information on this point would be valuable, with
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a view possibly to getting some alteration in the legislation

with regard to the protection of birds. It occurs to me that

perhaps your members might be willing to procure for us

birds of certain suspected species, from time to time, between

say January 1st and June 1st. If you would do this, I would

find some one to open their crops and carefully examine

the contents, and I feel sure that the result of such a systematic

piece of work would be of the greatest interest to visitors

to the Show, and might also be of great value at the present

time. The birds to be dealt with should be the Rook,

Starling, Greenfinch, Sparrow, Lark, and Gull (blackheaded).”

Dr. Henry’s reply contained several suggestions for the

requirements in the Forestry Exhibit, such as specimens of

tree-attacking insects, attacked Wood, Fungi that attack

trees, Deformations in trees, e.g.. Witches Brooms, photographs

illustrating effect of wind on trees, instances of natural

seedlings of trees, &c.

Two separate circulars dealing with these requirements

were sent out to various members by the Hon. Secretary,

acting in concert with Mr. W. H. Burrell, F.L.S., who was

appointed Assistant Hon. Secretary for the purposes of

the Sub-Committee. Many replies and offers of help were

received, and it is hoped that our Society may materially

assist in furthering the value of the Scientific Exhibits at

the Royal Show.

The Hon. Secretary mentioned the receipt of two donations

to the Society, viz., £1 from Mr. J. H. Gurney and £2 from

the Rev. E. N. Bloomfield. A Sub-Committee was appointed

to consider the preparation of a catalogue of the Society’s

Library. Mr. A. Patterson read some notes and observations

on Yarmouth fishes, Mr. H. E. Hurrell a paper on the

Polyzoa in Norfolk, and Mr. E. T. Roberts exhibited speci-

mens of the Little Auk.

January 31st, 19x1. Mr. A. W. Preston, F.R. Met. Soc.,

read his Meteorological Notes for 1910, Mr. J. H. Gurney
a paper on the Great Auk’s egg, and Mr. H. J. Thouless



148 president's address.

exhibited a specimen of one of the rarest not only of our

British but of European Moths, found in Norwich by

Mr. A. Plunkett.

February 28th. Mr. Robert Gurney gave a summary of

two papers by himself and by Mr. A. G. Innes on the Tides

of the River Bure, and Messrs. W. H. Burrell and W. G. Clarke

papers on Botanical Rambles in West Norfolk, with Notes on

the Genus Utricularia, which were read by the latter.

March 28th. Mr. W. H. Burrell, F.L.S., exhibited three

MSS. Volumes containing copies of 279 letters, dated 1823-25,

addressed to or from Letheringsett Rectory. Mr. T. J.

Wigg read Notes on the Herring Fishery of 1910, and Mr. F.

Leney, the Curator, some Notes on the Additions to the

Natural History Collections in Norwich Castle-Museum

received during 1910.

Mr. F. Long, L.R.C.P., attended the meeting of the British

Association at Sheffield as your delegate to the Conference

of the Corresponding Societies’ Committee. The Chairman,

Dr. Tempest Anderson, gave an address and demonstration

on some methods of Optical Projection. Mr. F. Balfour

Browne opened a discussion on the following motion of

special interest to the Local Societies, viz., “ That a Committee

of Biologists be formed to recommend the adoption of a definite

system on which collectors should record their captures.”

This was passed by the Conference with an Amendment: “And
desires its representatives to support before the Committee

of Recommendations a proposal from sections D & K for

the appointment of a Committee to carry out the suggestion.”

A paper on the adaptation of Roads to Fast and Heavy

Motor Traffic was read by Mr. T. R. Wilton, M.A., A.M.I.C.E.

The Conference concluded with a discussion on Ordnance

and Geological Survey Maps, and the enhanced prices,

and a motion was carried to the effect that the Societies

represented at the Conference should communicate with the

Treasury and with their Members of Parliament with a view

of reverting to the old prices of the Geological Survey Maps.
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LESSONS TO BE LEARNT FROM A LARGE

COLLECTION OF BUTTERFLIES.

In selecting a subject for a Presidential Address, I have

had much difficulty
;
but on looking over the large collection

of Butterflies which I have formed, it struck me that some

interesting facts ought to be derived from the study of

this material. I was reminded by a remark made by an old

naturalist, Burchell, who travelled in South Africa in 1810-15,

and afterwards in South America, and who made large

collections. He says :
“ To him who is satisfied with the

amassing collections o'f curious objects, simply for the pleasure

of possessing them, such objects can afford at best but a

childish gratification, faint and fleeting
;
while he who extends

his views beyond the narrow field of nomenclature, beholds

a boundless expanse, the exploring of which is worthy of the

philosopher, and of the best talents of a reasonable being.”

Now on reviewing a large collection of Butterflies, one is

naturally struck with the lessons connected with the dis-

tribution of animals over the surface of the globe which

they teach us. Lepidoptera through the quality of flight

partake of the powers of dispersal possessed by birds

;

consequently there are some which may be termed cos-

mopolitan. Herr Gaetke, of Heligoland, a former member
of this Society, gives an interesting account of the migration

of Plusia gamma, a well known British Moth. He
states that on the night from i5-i6th of August, 1882, from

11 p.m. to 3 a.m., millions of P. gamma were travelling

from east to west like a dense snow storm. Again, on the

nights of the 16th, 17th, and 18th, large numbers of P. gamma

passed the island, the migrations commencing each evening

at eleven o’clock. On the 19th the wind was south-east,

the weather fine and calm. In the evening the sky became

overcast, and a strong migration of birds took place.

From 11 p.m. till 2 a.m. thousands of P. gamma were again
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seen. A thunder-storm with high winds subsequently put

an end to the migration. These little creatures, i.e., the

Gamma Moths, follow an east to west migration, and they

adhere to it with as much steadiness and precision as the

different migratory hosts of birds which are observed here.

That they accomplish their journey in safety is shown by

the enormous swarms of them which frequently cover the

east coast of England, and which can only be explained as

the result of immigration. This species seems to extend

over the whole of the northern half of the globe, but does not

appear to have crossed the equator, unless some specimens

recently taken by the Rev. A. Miles Moss, in Peru, should

prove to be P. gamma.

The Painted Lady
(
Cynthia cardui) is even more cosmopol-

itan than the gamma Moth, being found all over the world,

with the exception of the Polar Regions and South America.

I have even received it from so remote an island as Norfolk

Island, midway between Australia and New Zealand.

Enormous migrations of this species have frequently been

observed. Several of the Hawk Moths, which are insects

of very powerful flight, are very widely distributed over the

surface of the globe, as for instance Chaerocampa celerio, the

sharp-winged Hawk Moth, and Deilephila livornica, which are

spread all over Europe, Asia, Australia and North America ;

and the Death’s Head Moth, Acherontia atropos, which is

found all over Europe, Africa, and Asia : but does not seem

to have reached Australia or America. We must not, how-

ever, suppose that either the power of flight or the tendency

to migrate necessarily determines the distribution of any

particular species, as there are some Hawk Moths whose

powers of flight are equal to those of celerio and livornica,

but whose distribution is very limited. Probably in these

cases, the restriction of the larvae to certain food plants may
account for their not being widely spread. As instances of

insects in whom the migratory tendency is well developed,
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but who, nevertheless, have not very extensive habits,

may be mentioned Hibernia aurantiaria and defoliaria, of

which Gaetke has recorded remarkable migration. These

are Moths appearing in late autumn and early winter, and,

curiously enough, it is the males only that migrate, as the

females are wingless. The migration cannot therefore be

intended to promote the extension of the habitat
;
but as in

the case of the Northern Lemming, is probably connected

with the over production of the species in its natural habitat

owing to unusually favourable climatic conditions. The

order Lepidoptera affords many interesting proofs of the

geological changes which have taken place on the surface

of the globe. Here is a small Burnet Moth, Zygcena exulans,

which was discovered on the Aberdeenshire mountains

above Braemar about forty years since in a very limited

locality between 2000 and 3000 feet above the sea level.

It is found also in the High Alps, Pyrenees, and mountains of

Scandinavia. In the Alps I think it is not much below

6000 feet
;
but on Monte Moro Pass, at an elevation of about

8000 feet, I remember finding it most abundant. The

Scandinavian specimens differ somewhat from the Alpine,

and have been described under the varietal name of vanadis.

It is to this variety, as might be expected, that the Scottish

specimens belong. Now this little moth speaks most plainly

of a glacial period. As the great ice sheet, which at one time

covered the Northern Hemisphere, melted, and the plains

became warmer, the cold-loving plants and animals retreated

up the mountains, and in this particular instance a little

colony of these Burnet Moths became cut off from the rest

of their fellows who migrated to Scandinavia, and were

stranded on the Aberdeenshire mountains
;
hence the name

of exulans , the exile, is a very appropriate one. In connection

with this instance, I may mention a confirmatory case which

came under my notice in the island of Corsica a few years

since. I was in a locality in the interior of the island and
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had climbed up to a spot where the snow was lying about in

June, and I was surprised to find not a single Alpine Butterfly

or plant ;
but, on the contrary, the Fir-woods were full of

Pancratiums in flower, plants which we associate with the

tropics rather than the Alps. This, I think, clearly shows

that at the time, when the ice-sheet was melting and the

cold-loving plants and insects were creeping up the mountains,

Corsica was already separated by a deep sea from the rest

of Europe, and was, in consequence, inaccessible to the

advancing Alpine fauna and flora. Other interesting indica-

tions of geological changes, though of a much more recent

character, are afforded by the species inhabiting the Breck-

sand districts of Norfolk and Suffolk, which are common on

the coast of Norfolk and Suffolk, but not found inland, except-

ing on the Breck Sands, thus showing that these sands

had, in comparatively recent times, been the shores of an

estuary. I may mention here that several of these coast

insects are also found on Broome Common, near Bungay,

in the valley of the Waveney, and so far as I know, this is

the only spot in this valley where they occur.

Butterflies mark well the six great faunistic provinces

into which the world has been divided.

The Palaearctic Province, including Europe, Northern

Asia, and Northern Africa, is characterised by the paucity

of the members of the genus Papilio, one of the largest, if

not the largest in the order, containing 500 species. Of this

large and important genus, there are only four species in

the whole of the vast Palaearctic region, if we except a few

which have invaded the eastern end of the region from North

China and Japan, and of these four, one is an island form

which has been developed in the Islands of Corsica and

Sardinia, owing to their long separation from the rest of the

Continent. On the other hand, there are four small genera

belonging to the Papilionidae, which are confined to the

Palaearctic region
;
but with the exception of one, they are



president’s address. 153

I

very local. One very characteristic Palgearctic genus is

Parnassius, to which the Apollo Butterfly of the Alps belongs.

They are found on all the high mountains of Europe and

Asia, and two species have made their way across Behring’s

Straits to the Rocky Mountains in the Nearctic region.

The Oriental region, which includes Indo-China and the

Malay Islands, is characterised by many gorgeous Butterflies.

Amongst the Papilios are one group of the great

Ornithoptera or bird-winged Butterflies. The Euplaeinae are

confined to this and the Australian region, and there are

numerous peculiar genera of the other divisions of the

Rhopalocera.

The Australian Region, which includes Australia, New
Zealand, New Guinea, and the Papuan Islands, has, as might

be expected, many peculiar forms
;
but a great part of this

region is very poor in Butterflies. South Australia has not

much more than half the number of Butterflies that are

found in England
;
and New Zealand, considering its size

and climate, is the poorest country in Butterflies in the world,

having only eleven species, three or four which are evidently

comparatively recent immigrants from neighbouring lands.

North Australia, on the other hand, has some of the Butterflies

belonging to New Guinea or Papuan region, which has some

magnificent and peculiar species.

The African or Ethiopian region includes Africa south

of the Sahara and the large island of Madagascar, and

some of the interesting problems in the distribution of

animals are illustrated by the Lepidoptera of this division.

There is a group of brilliant coloured day-flying Moths,

the Uranias, the distribution of which is peculiar. One

of the finest is found in Madagascar and five others in

Central America and the West Indies, and this is not the

only connection between these countries. There is a genus

of small mammals confined to Madagascar and the West

Indies, and likewise some Beetles. These facts would seem
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to favour the existence of the fabled Atlantis or some

extension of the Cape de Verde Islands, and other rocks,

such as St. Paul’s Island now existing between Africa and

South America, which permitted of the passage of these

creatures from the New to the Old World.

The Butterflies of the Nearctic Region, which includes all

North America, at first sight bear a strong resemblance to

those of the Palasarctic or European Region, and would

seem to favour the opinion held by some naturalists that

these two regions should be united
;
but the Papilios form

a handsome group which, though allied to those of the Old

World, are quite distinct from them.

The Neotropic Region, which includes Central and South

America, is the richest in Butterflies in the world, both in

peculiar families and in number of species. There is the

combination of a vast tract of land covered by tropical

forest, together with the varying climate caused by a lofty

range of snow-clad mountains, the Andes.

I find it very difficult adequately to illustrate this vast

and rich region, but I show a few specimens of the genus

Morpho, confined to South America, and of the Heliconidae

and Neotropidse, two families also peculiar to the Neotropical

Region. The West Indian Islands belong to this region, but

contain a large number of peculiar Butterflies not found in

South America. I have already mentioned the singular

connection between the large day-dying Moths, the Uranias

of the West Indies and Madagascar, and now I would like to

point our that there is another interesting connection between

another group of large day-dying Moths, the Castnias of

South America and of Australia, showing some early connection

between these two parts of the earth’s surface, and as in the case

of the West Indies and Madagascar, the connection indicated

by the Moths was strengthened by the small insectivorous

mammals peculiar to both localities and found nowhere

else
;

so in the case of the Castnias, there is the curious
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distribution of the large wingless birds, the Emus and

Cassowaries, in South America and Australia, pointing to some

connection between these lands in the remote past.

Butterflies afford many examples of protective resemblance.

One of the best known is that of the Kallima inachis, an

Indian Butterfly. This insect makes its appearance during

the dry season, when the trees are covered with dead leaves,

and when it settles and closes its wings, the resemblance

is so close that it is impossible to detect its presence. Those

who have watched it say that the brilliant fly, which on

the upper surface is of a dark steel-blue colour, with a broad

orange-band across the upper wings, suddenly vanishes,

or in other words, settles and becomes invisible. Now it

is worth while just to observe the way in which this protective

resemblance is worked out. In the first place, it will be

seen that no two specimens of this Butterfly are exactly

alike on the under side. On the upper side there is no

variation. This variability of the protective surface is

doubtless to adapt it to the variations shown in dead leaves.

One specimen will be of a uniform yellowish brown tint,

another will be mottled all over with cinnamon-coloured

spots
;

this variation adapts the fly to those leaves which

have been attacked by a rust-coloured fungus. A third

specimen has black spots dotted all over its wings to liken it

to a black fungus. Running across both wings obliquely

from what is called the anal angle to the apex, is a line which

corresponds with the mid-rib of the leaf. From this project

parallel lines on either side which correspond with the lateral

veins of the leaf. Then in every case there is what at first

sight looks like a small hole drilled through the centre of the

upper wing. This is not really a hole, but only a portion of

the wing-membrane, on which there are no scales on either

side. Such holes which have been made by Caterpillars, are

frequently found on dead leaves. Then again look at the

shape of the wings, how exactly the contour of the two
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wings together corresponds with the margins of a leaf. At

the lower end of the under wing is a tail-like process, and this

corresponds with a similar one on the other lower wing, so

that when the insect settles, these tails are super-imposed,

one on the other, and are pressed by the insect against the

twig on which it is sitting, so as to form the stalk of the

mimic leaf. But the resemblance to the plant does not end

here. All this Butterfly’s habits have been modified to

assist in keeping up the fraud. The antennae or horns

projecting from the head of the insect would, under ordinary

circumstances, much interfere with its resemblance to the

leaf
;
consequently it has a trick of flinging its antennae back

as soon as it settles, and laying them parallel with its body,

and to facilitate this habit, there is a notch just where the

fore-wing is set on to the body, into which the antennas

fit when they are thrown back.

Another set of protective resemblances has of recent years

been observed in the case of certain Indian Satyridie. These

Butterflies, which are allied with our common Meadow Browns

and Ringlets, have two broods, one which appears during

the rainy season and the other during the dry. They are

insects of feeble flight, and frequently light on the ground

under trees, &c., and their under surfaces bear cryptic re-

semblance to the dead leaves, &c., on which they settle ;

but the curious point is. that the insects belonging to the

wet weather brood are quite differently marked on the under

surface to those flying during the dry weather, hence they

have in the past been regarded as different species, and

have, accordingly, received different names. The principal

difference between the wet and dry weather broods is the

appearance in the former of the eye spots on the under surface

of the wings, whereas, in the dry weather form, these spots

are so inconspicuous as to be almost invisible. These eye spots

are supposed to resemble the rain-drops on the dead leaves,

and so to assimilate the insects better to their surroundings.
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The last case of protective resemblance in Butterflies to

which I shall allude is a very remarkable one. There is

a large Butterfly belonging to the genus Caligo, which is

restricted to the neotropical region, and which is found in

central America and Brazil. The upper surface of this

insect is of a dull slaty-blue colour, but the under surface

bears a remarkable resemblance to the head of a large Owl.

There are two large eye spots, each with a black pupil and

yellowish iris, and the rest of the under surface is marked

with lines and pencillings of sepia-brown on a greyish-white

ground, producing a singular likeness to the plumage of an

Owl. The cause for this colouration would seem to be that

the great enemies of these Butterflies are Bats, which attack

it when at rest at night
;
but the great enemies of Bats are

Owls, and the likeness of this insect by night to an Owl is

so great that the Bats are afraid to meddle with it.

Another very interesting problem in Natural History

which is well illustrated by Butterflies is that of mimicry.

By mimicry in its restricted sense is meant the superficial

resemblances which exist between animals belonging to

different species and often far removed from each other in

the scale of classification. It does not include those re-

semblances to surrounding objects to which I have already

alluded under the name of protective or cryptic resemblances.

Of true mimicry there are two forms, to account for which

two hypotheses have been invented. In the first form the

deceptive resemblance is borne by harmless and palatable

species to those which are unpalatable or otherwise defended.

These are known as cases of Batesian mimicry, as they were

first described by Mr. Bates, the Amazonian traveller.

The second form of mimicry exists between species which

are specially defended, and these were explained by F. Muller,

as due to the advantageous adoption of a common advertise-

ment by which the loss of life occasioned by the education

of young and inexperienced enemies is spread over a large



158 president's address.

number of individuals. This is known after the author of

the hypothesis as Mullerian mimicry.

In Butterflies, mimicry is sometimes confined to one sex,

in which case it is almost always the female which mimics.

As an example of this, I would cite Hypolimnas misippus ,

a species found all over India and Africa, and which has

recently made its way across to South America.

The male is of a velvety black colour, with large white

spots on the wings more or less margined with blue. The

female, on the other hand, is entirely different both in shape

and colour. It is of a bright tawny hue, and presents at

least three different forms. In one form there is an oblique

bar of white spots across the fore-wing near the apex. In

a second form this bar is quite wanting, and in the third form

the lower wings near the base are of a whitish colour. Now
these three female forms are mimics of a very common
Butterfly, Danais chrysippus, which also occurs in three

forms, and which is found wherever H. misippus is found,

except in America, where H. misippus is rare, and is

believed to be a recent immigrant. Danais chrysippus is

undoubtedly a protected insect, and is distasteful to animals

which feed on Butterflies. Hypolimnas, on the other

hand, is believed to be good to eat from the point of view

taken by those creatures which feed on Butterflies. In

Africa and the drier parts of Western India two varieties

of D. chrysippus occur, known under the names of dorippus

and alcippus, and all these three forms are mimicked by

the female of H. misippus. This example of mimicry would,

I suppose, be regarded as one to be explained by Mr. Bates’

hypothesis. Personally, I think we require more information

and careful observation before either of these hypotheses

can be unreservedly accepted.

I cannot say that I have ever seen any of our British

Butterflies attacked by birds, except on one occasion a few

years since, when I saw a Robin in my own garden deliberately
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attack and devour a small white Butterfly, and the experience

of other entomologists who have collected in temperate

climates has been the same
; but in the tropics, Monkeys,

Birds, and Lizards have all been observed to feed largely on

Butterflies. On the other hand, I am not aware that any

of our British Butterflies are specially protected, or that

there are any cases of mimicry among them.

The reason usually given for mimicry being confined to

the female, as in the case of H. misippus, is that the female

requires to live longer than the male, in order that she may
be able to deposit her eggs and so provide for the continuance

of the species
; and certainly H. misippus must be regarded

as a very successful combatant in the struggle for life, as it

is a very abundant species, and also a verv widely spread

one. It is a very curious fact, and one of recent discovery,

that the male of this species is also mimicked. Two Butter-

flies have recently been discovered in Northern China, in

which the males present the colour and pattern of the wings

of the male of H. misippus. This is rather disconcerting to

our theories, and should make us agree with Hamlet that

“There are more things in heaven and earth than are dreamt

of in your philosophy.” Another reason for the female

being the mimicking sex while the male remains constant,

seems to have been first suggested by Darwin, and it is this,

viz., that the female naturally varies more than the male,

and these variations are in the direction of the colour assumed

by the mimic. I have here some specimens which seem to

me to favour this explanation. Of course, all living things,

whether plants or animals, tend to vary immensely, and it

is on this fact that the Darwinian theory of “ The Origin

of Species by Natural Selection ” is built, but some species

tend to vary more than others, and in some cases they vary

in a special direction. There is a Hypolimnas closely allied to

H . misippus, viz., H . bolina. The male is a dark velvety

black insect, with bluish-white spots closely resembling

VOL. ix. M
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the male of H. misippus. It is found all over India and

through the Malay Islands to Australia. Now in India

the female has assumed a definite form, which I think may
he regarded as a mimic of Euplcea core, a very common
protected insect, though I must admit that the imitation

is not very close ; but when we get to some of the Pacific

Islands, where Euplcea core is not found, the variation to be

observed in the females of H. bolina is most extraordinary.

It would seem that there is no protected species to be

mimicked in these islands, consequently Nature runs riot

and indulges her tendency to vary freely, this tendency not

being kept in order, so to speak, by any advantage which

would accrue to the insect from its varying in any particular

direction, but it is well to observe that the line followed

in these variations is the production to a greater or less

extent of a tawny colour, and this is exactly the direction

which the variation has taken in the allied H. misippus.

But here the whole insect has become tawny, and the pattern

is fixed because it was an advantage to it to resemble the

protected Danais chrysippus. I think the examination of

these two species of Hypolimnas throws an interesting light

on the way in which we may conceive that during the lapse

of ages this wonderful resemblance of the female of H. misippus

to Danais chrysippus has been effected.

I should like now to direct your attention to the very

interesting form of mimicry presented by an African Papilio,

now known as P. dardanus. This Butterfly occurs all over

Africa from the highlands of Abyssinia down to the Cape of

Good Hope, and also in the Islands of Madagascar and

Great Commoro. The males differ but little from each

other over all this extensive range, though five or six local

races may be distinguished. The females in the case of the

races inhabiting Abyssinia, Madagascar and Great Commoro,

differ but little from the males
; but in all other parts of

Africa they differ entirely from the males. The males are
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tailed, the females tailless
; they differ entirely in colour

and markings, and the shape of the wings, and more than

this, they are polymorphic, i.e., they present among them-

selves several distinct forms. Now the reason for all this

variability is that in Africa is found a group of Butterflies

belonging to the family of the Danaidae, viz., the genus

Amauris, which is confined to Africa, and the members of

which are especially protected by being very distasteful to

the creatures which would prey upon them, and it is these

Danaidce which the males of P. dardamus mimic
;

but

there are no species of Amauris found in Abyssinia or

the Islands, consequently in those localities the females of

dardanus do not differ from the males materially
;
but in

the other parts of Africa there are not one but several species

of Amauris, and these are all mimicked more or less closely

by the females of Dardanus inhabiting the same parts, and

it has been found by breeding them that the same batch

of eggs will produce females of two distinct forms. This

example of mimicry, like the last, must, I think, be regarded

as Batesian mimicry. I would now direct your attention

to an example of Mullerian mimicry, i.e., where the resemblance

exists between the two species of Butterflies, both of which

are specially protected by being distasteful to their enemies
;

in these cases two or more species are supposed to make use

of a common advertisement. They both bear the same

motto, “ Touch me not,” “ Cave canem,” and the advantage

to the insects themselves is supposed to be this, viz., that the

number which fall victims to young and inexperienced foes

is divided between three or four or more similarly coloured

and protected insects instead of falling all upon one. These

danger advertisements are common amongst insects. The

uneatable caterpillars of the Cinnabar Moth are both from

their colour and their habits very conspicuous on the stems of

the Ragwort, and the same may be said of the Caterpillars of

the yellow-tailed Moth. A very remarkable instance of this

M 2
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has been brought under my notice during the last few weeks

by a gentleman now collecting in the Andes of Columbia in

South America. He says that one of the commonest reptiles

in the district in which he has been collecting is a small

poisonous coral Snake most remarkably coloured, viz.,

white with black rings, a purple red head and purple red tip

to the tail. In a retired valley in this district while collecting

insects he found on a broad-leaved plant a Caterpillar of

one of the Geometridece or looper Moths, about three centi-

metres in length, which was marked and coloured exactly

in the same way as the Snake—white with black wings,

red head and tail. He said the likeness was so striking

that when he first saw it he could hardly believe his eyes.

Whether the Caterpillar was really poisonous I know not
;

but it was evidently adopting the same advertisement as

the Snake.

In South America there are two groups of Butterflies, both

protected by being distasteful, and both very numerous both

in species and in individuals, and these so closely resemble

each other that it is difficult even for practised entomologists

to distinguish them
;
they are also mimicked by a great many

other Butterflies, some of which are. and some are not,

protected.

The two great protected groups of Butterflies of the New
World are the Ithomiidce, which are related to the Danaidce

of the Old World, and the Helicomdce
,
which are peculiar

to the New World. In both these families the insects exude

a juice which has an offensive smell and renders them dis-

agreeable to the creatures which would feed upon them.

Now insects belonging to these two groups resemble each

other and afford the most perfect examples of mimicry

known. They are both protected, but according to the

Mullerian theory, they have both assumed the same dress

in order that the loss of life occasioned by the teaching of

inexperienced enemies may be divided between two, or in
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some cases, many species, and not fall solely upon one.

They are also mimicked by Butterflies belonging to many
groups which are not protected, and by some Moths.

The question of colour generally in Butterflies is an

attractive one, and one which has led to some interesting

speculations. The colours of Butterflies are produced partly

by the pigment deposited in the scales with which the wings

are covered and partly by what is called interference of light,

i.e.. the rays are broken up either by refraction from finely

striated surfaces, or by transmission through one or more

layers of colourless cells with which the wings are covered.

In this way are produced the brilliant colours of our English

Purple Emperior, and those of the glorious Morphos of South

America. Now what is the object of these wonderful colours

and markings. Various utilitarian causes have been given.

As a rule, it is the upper surface which is gaily coloured.

The colouring of the under surface is generally protective.

It has been supposed that the brilliant upper surface, which

is displayed when the insect is on the wing, is for the purpose

of attracting the opposite sex, and so assisting in the continu-

ance of the species
;
but it must be remembered that owing

to the fixity of their eyes and their position, Butterflies

cannot see themselves, neither have they anv power, as in

the case of birds and mammals, of transmitting their know-

ledge to their descendants, and the parent Butterflies die

long before their eggs are hatched.

It would seem that the sexes in Butterflies and Moths

are mainly attracted to each other by means of scent, and

for this purpose in many species the wings are furnished

with scent-glands in the shape of peculiarly constructed

hairs. Every Butterfly collector is well aware of the fact

that if he has a virgin female of certain species, e.g., the

Oak-egger Moth, in a pill box in his pocket and goes into

a district where this Moth exists, he will be visited by many
males, who must be attracted by the scent and not by sight.
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Another hypothesis to account for colour was that suggested

by Darwin, viz., sexual selection.

He thought the females selected the most brilliant coloured

males, and that in this way gay colours and markings had

become evolved. Considerable doubt has been thrown on

this hypothesis, and I certainly do not think that the brilliant

colours of male Butterflies can be altogether accounted for

by sexual selection, but I was able myself to make an interest-

ing observation bearing on this point in the New Forest

last summer. I observed a female of the small heath Blue-

Butterfly, Lycaena aegon

,

sitting on the top of a bush of

heath, and all round her, at various distances, some sitting,

and some on the wing, were a number of males. She was the

only female among twenty or thirty specimens, and was

evidently holding a court, and presumably selecting a mate.

I think that the veteran naturalist, Alfred Russel Wallace,

has suggested the most probable way in which the brilliant

colours of Butterflies have been acquired. He attributes

them to surplus vitality and growth power in dominant

species, especially in the males. Of the existence of this

surplus vitality and growth power there can be no doubt.

It is seen throughout Nature. Plants produce far more

seeds than are required for the continuance of the species,

and if by any chance the usual checks to the increase of any

plant or animal are removed, as in the case of the Rabbits

which have been introduced in Australia and New Zealand,

this surplus growth of vitality makes itself manifest in the

enormous increase in the species. This surplus vitality

applies not only to the species as a whole, but also to every

part of the animal.

Now in the case of Butterflies, their colours are due to

modifications of the scales, with which their wings are covered,

and if there be no reason why the vital force employed in

the production of colour should be restrained, nature runs

riot, and produces all the exquisite tints and patterns which



president’s address. 165

are so conspicuous in tropical Butterflies. I think the

specimens of Hypolimnas bolina, which I showed just now,

are an instance of this unrestrained production of colour.

Butterflies are comparatively recent denizens of the earth.

They first appear during the Tertiary geological period,

and the earliest appearing were probably not brilliantly

coloured. The same remark applies to the colour of birds,

so that it would appear that the development of colour in

nature has been coincident with the appearance of man on

the scene.

The colours of flowers have been attributed by the late

Mr. Grant Allen entirely to insects. In an eloquent para-

graph he says: “Half the flora of the earth has taken

the imprint of his likes and dislikes (i.e., the insect’s) and

his necessities. While man has only tilled a few level plains,

a few great river valleys, a few peninsular mountain slopes,

leaving the vast mass of earth untouched by his hand, the

insect has spread himself over every land in a thousand

shapes, has made the whole flowering creation subservient

to his daily wants. His Buttercup, his Dandelion, and his

Meadowsweet grow thick in every English field. His Thyme
clothes the hillside

;
his Heather purples the bleak, grey

moorlands. High up among the Alpine heights his gentian

spreads itself in lakes of blue
;
amidst the snows of the

Himalayas his Rhododendrons gleam with crimson light.

The insect has thus turned the whole surface of the earth

into a boundless floral garden
;
which supplies him from year

to year with pollen or honey, and itself in turn gains per-

petuation by the baits it offers for his allurement.”

There is doubtless much truth in this statement
;
but is it

the whole truth with respect to the development of colour

in nature ?

It can scarcely apply to the brilliant colours of the Butter-

flies’ wings, and I must say that I think there is some truth

in Wallace’s view that the existence of colour in nature is



i66 president’s address.

connected with the development of the aesthetic sense in

man. He says, referring to the colours of birds, insects,

and flowers :
“ The relation of this wealth of colour to our

mental and moral nature is indisputable. The child and the

savage alike admire the gay tints of flowers, birds, and

insects
;

while to many of us their contemplation brings

a solace and enjoyment which is wholly beneficial. It can

hardly excite surprise that this relation was long thought

to afford a sufficient explanation of the phenomena of colour

in nature. What could be the use to the Butterfly of its

gaily painted wings, or to the Humming Bird of its jewelled

breast, except to add the final touches to a world picture

calculated at once to please and to refine mankind ? And

even now, with all our recently acquired knowledge of this

subject, who shall say that these old world views are not

intrinsically and fundamentally sound, and that although

we now know that colour has uses in nature that we little

dreamt of, yet the relations of these colours, or rather of

the various rays of the light to our senses and emotions,

may not be another and more important use which they

subserve in the great system of the Universe.” These words

were written forty years since
;
but in his recent book on

the ‘ World of Life,’ published last year, Wallace endorses

them and says with reference to the colour perceptions of

the man, “ That they have not been developed in us solely

by their survival value in the struggle for existence ;
which

is all we could have acquired if the views of such thinkers

as Grant Allen and Professor Haeckel represent the whole

truth on this subject. They seem on the other hand to be

given us with our higher aesthetic and moral attributes as

a part of the needful equipment of a being whose spiritual

nature is being developed, not merely to satisfy his material

needs, but to fit him for a higher and more enduring life of

dontinued progress.

The last point of interest connected with the Lepidoptera



president’s address. 1671

is one, which I am sorry to say, cannot be illustrated by the

specimens before me, but which must necessarily come under

the notice of any one engaged in forming a collection of

Butterflies and Moths. I mean the wonderful transformation

which takes place during the life of a lepidopterous insect.

Of course, the bare facts of these transformations, viz., the

change of Caterpillars into Chrysalises and of Chrysalises

into perfect insects are known to every one
;
but the details

in the process, which have been brought to light by recent

research, only render it more wonderful than ever. The

oldest insects in point of geological time are the Cockroaches

and their allies, and these undergo the least change in process

of growth. They emerge from the eggs with rudimentary

wings, and after a succession of moults perfect wings are

acquired
;
but there is no great change in the appearance of

the insect during life. In the case of the Lepidoptera, how-

ever, the transformation scenes are complete. It is impossible

to conceive of creatures more unlike each other than the

Caterpillar and the Butterfly. The Caterpillar is a worm-like

animal, adapted entirely for feeding and storing up nutriment.

Its powers of locomotion are limited, and it has no organs

of reproduction. It is essentially of the earth, earthy.

The Butterfly, on the other hand, is an airy creature endowed

with remarkable powers of motion, and capable of crossing

considerable stretches of sea. It is in many cases painted

with all the colours of the rainbow, and is endowed with powers

of propagating its species. At the same time, its digestive

organs are very attenuated, and it never increases in size.

Now the change from the Caterpillar to the Butterfly would

seem to be effected by a double process of progression

and retrogression going at the same time. According to

Weismann, certain cells are found in the egg, which he calls

imaginal discs, and which are the rudiments of the Butterfly.

These remain unaltered during the whole life of a Caterpillar,

and a process, of what may be termed retrogression, sets
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in and all the tissues of the Caterpillar are developed into

a feeding machine for the purpose of storing up nutriment.

Then comes the most extraordinary change of all. When
the Caterpillar changes to a Pupa or Chrysalis, the whole

of the tissues of the body are broken up and converted

into a milky but living pulp, and this is effected by means

of phagocytes, or devouring cells, which are now known to

play such an important part in the human body. These

phagocytes literally eat up all the muscles, nerves, intestines,

and air tubes of the Caterpillar and convert them into this

milky pulp. This is, of course, a markedly retrogressive

process. But now the turn of the imaginal cells comes.

They commence growing and rapidly absorb the milky pulp.

The wings can be detected in the embryo Butterfly, even in

young Caterpillars ;
but it is not till the pupa stage that they

commence to grow rapidly. They are, at first, quite trans-

parent, then opaque, and afterwards yellow or drab, and it

is not till about twenty-four hours before the pupa hatches

that the colours begin to show themselves. These are

caused by minute scales, which are at first little bags

filled with protoplasm, then this protoplasm is withdrawn

and the scales are filled with air, and then finally the air is

replaced by the blood of the pupa, and from this the colouring

matter is secreted, but even then the complex process is not

completed, for as I have already remarked, the peculiar

gloss and sheen on the wings of many Butterflies are given

by the refraction of light from the fine strise, which are

formed on the surface of the scales, or by transmission

through a layer of transparent cells which covers the whole

wing. I have condensed this account from Wallace’s

' World of Life,’ and he in turn has borrowed the facts

from Mr. Lownes’ History of the development of the Blowfly

and Mr. Mayer’s (an American entomologist) of the develop-

ment of the wing scales of Butterflies and Moths. When we

reflect on this marvellous series of changes, the development
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of the Caterpillar into an admirable machine for the procuring,

digesting, and storing up of nutriment, the breaking up of

this machinery, and its conversion into a Butterfly, a creature

of totally different powers and endowments, but in accordance

with a preconceived plan which had been sketched out even

before the Caterpillar itself was hatched, I think we must

agree with Wallace that the existence of a Divine intelligence,

planning and directing all this wonderful series of changes,

is the only satisfactory explanation that can be given
;
that

they are not the results of a fortuitous concourse of atoms,

but that infinite Wisdom has planned, guided, and directed

the whole process.

I think I cannot better conclude my address than by

quoting another passage from Wallace’s ‘ World of Life.’

He says: “Bates has well observed that the expanded wings

of Butterflies seem to have been used by Nature to write

thereon the story of the origin of the species.” To this we

may, I think, add, that she has also used them, like the pages

of some old illuminated missal, to exhibit all her powers in

the production, on a miniature scale, of the utmost possibilities

of colour decoration, of colour variety and of colour beauty ;

and has done this by a method which appears to us un-

necessarily complex and supremely difficult, in order perhaps

to lead us to recognise some guiding power, some supreme

mind, directing and organising the blind forces of Nature in

the production of this marvellous development of life and

loveliness. The prophet poet, who half a century ago beheld

what we are like to see, viz., “ The nations’ airy navies

grappling in the central blue,” may be equally true when,

reviewing the universe, he exclaimed :

“ One God, one Law, one Element,

And one far-off divine event

To which the whole creation moves.”
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I.

THE FAUNA AND FLORA OF FLORDON

COMMON.

By W. H. Burrell, F.L.S., and W. G. Clarke.

Read 27th September, 1910.

Chiefly owing to improved drainage, a large number of

the “ wet commons ” of Norfolk have become appreciably

drier within living memory, and though in some instances

it is improbable that this process will be continuous, many
things tend to make the wilder portions of the county less

wild and inaccessible. Bearing this in mind we thought

that a careful study of a particular common at all seasons

of the year, while not without interest to present-day

naturalists, might, in view of the changes mentioned, have

a greater value for our successors as a record of a typical

“ wet common ” early in the twentieth century. The

common selected was that of Flordon, a village 7\ miles

south by west of Norwich. In Domesday Book it was

described as “ Florenduna,” and the suggested derivation of

the name from the Anglo-Saxon “ flor,” a plain, and “ don,”

a hill, suitably describes the situation of the village on

a southern slope to the alluvium—some of which forms the

common—by the side of a small brook which rises at Hethel,

has a course of if mile before reaching the common, borders

it (with one break) for over half a mile, and in a further

two-thirds of a mile falls into the Tas after passing Flordon

Mill. The common, which is in latitude 52
0
32' and longitude

i° 13' E., lies west of the main part of the village and the

church, on the north side of the brook, its narrowest part

being 100 feet wide, and its widest part (bordering the road to

Hapton) 1100 feet. The area of the common is 33 a. 1 r. 17 p.,

awarded under an Enclosure Act of which no local copy
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exists, and the copyhold tenants of Sir Kenneth Kemp’s
manor—held by the Kemps since 1372—have the sole right

of pasturage and sedge-cutting. Until the Enclosure Act the

common extended eastward to the Tas. The road from

Flordon to Hapton divides the common into two parts, that

to the east being much the larger. This portion consists

roughly of three areas : one of coarse pasturage on the north-

east, a narrow strip of land a few feet above the alluvium

on the north, and the remainder marsh, averaging about

80 feet above O.D.

The western portion consists of a small piece of marsh

and a long narrow strip of higher land, having at the north-

west the parish pit, between which and the stream are remains

of old workings for gravel and chalk. The higher land on

the eastern part of the common consists of Crag gravel

gradually rising towards the pit which is cut in the side of

a small hill. In the base of the pit a smaller excavation for

chalk (upper) showed a few flints and one specimen of

Belemnitella mucronata, Schlt. On the chalk is the “ stone-

bed ” of the Norwich Crag, about 1^ feet in thickness, con-

sisting of angular and sub-angular flints in a kind of “ iron

pan,” and yielding a fair proportion of pre-Palaeolithic flint

implements (first noted in October, 1908) of the same types

as those found in a similar bed at Eaton, Earlham, Heigham,

Little Hautbois, Swannington, Bramerton, Whitlingham

(beneath undisturbed shelly Crag) and Tharston. The

implements are of several different types and patinations,

and some are extremely well worked. Above the “ stone-

bed ” there are, firstly, about 16 feet of red, brown and

white sand, and shingle almost entirely made up of flint

pebbles
;
secondly, from one to five feet of false-bedded red

sand and gravel with a few flint and many quartz pebbles,

both belonging to the Upper Crag series.* Above this is

a stony loam varying much in thickness, from which a scraper

of fine workmanship found on the talus, was apparently

derived, and at the north-west corner there are patches of

chalky boulder clay, one being three feet in diameter. In

* H. B. Woodward’s ‘Geology of the Country around Norwich,’ p. 70.
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the surface soil a few Neolithic flint implements have been

found.

The valley in which the marshy part of the common lies

is about three-fourths of a mile wide from ridge to ridge,

with an average depth of about 60 feet. It is probably due

to glacial action, for it seems impossible that so short a stream

could ever have cut away so much of the adjoining hills,

and left so wide a stretch of alluvium. There are six springs

on the common, one on the middle of the eastern portion

which flows by a ditch to the stream
;
one near the house

;

three others close together in the western portion, only

a few feet from the ditch, and virtually on the same level
;

while the sixth and most powerful is below the parish pit,

and flows westward to the stream.

By digging nine sections in different parts of the Common
it was possible to obtain a fairly accurate knowledge of the

constitution of the subsoil. In a hillock on the higher

ground of the eastern common there were three feet of made
soil containing two Neolithic flint implements, but a section

at the bottom of a hollow a few yards away showed gravel

(as in the pit) immediately beneath the turf. On one of the

small hillocks in the marsh but close to the high ground

there were a few flints in the 15 inches of surface soil, and

beneath that undoubted chalky boulder clay full of flints.

In another hillock there was one foot of surface soil, then

calcareous soil containing land and fresh-water shells, the

water-level being 15 inches from the surface. One of the

low-lying places in the marsh showed 22 inches of black

surface soil, then calcareous matter with plant-remains and

land and fresh-water shells, the water-level being 24 inches

from the surface. One of the raised areas quite in the middle

of the marsh gave a most instructive section. Beneath four

inches of black soil (brown when dry) there was one foot of

brown calcareous soil and two feet of white, the whole section

showing rootlets, plant remains, abundant fragments of

Limncea, Planorbis, Vertigo, and Valvata, and Chara fruits,

probably of the two species still found on the common, as

they show 10 and 13 spires. A cutting in a shallow de-
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pression at the end of a small pool showed io inches of surface

soil, then very white calcareous soil six inches thick, and

beneath that brown, with shells and much vegetable matter.

The alluvium of the western common gave three feet of

surface soil without the characteristic calcareous matter.

The subsoil of the marsh under a very compact herbage, is

generally firm, but in a few places a pole penetrated four feet

of ooze, as it did in the channel of the old ditch.

Analyses of five examples of the calcareous soil found by

excavation in the marsh gave the following results :

A B C D E
Soluble in dilute Hydro-

chloric Acid •843 •732 •897 •637 •789

Combustible

Ash insoluble in dilute

•141 •252 •091 •312 • 180

Hydrochloric Acid •016 •016 •on •025 •031

These figures show that in the five samples an average of

78 per cent, was soluble in dilute hydrochloric acid, 20 per

cent, was combustible, and there was a residue of 2 per cent,

insoluble, the first indicating the soluble alkalies and alkaline

earths, the second the carbonaceous matter, and the third

insoluble ash containing silt, and compounds of silica, sulphur,

iron and phosphorus from the plant debris. An examination

of the figures, with the entire absence of stones, appears to

indicate that the subsoil is the product of vegetable decom-

position, and the action of living organisms on calcareous

water. The small proportion of insoluble ash shows that

alluvial matter is not brought in any quantity by flood-

water from higher levels, yet the accumulation of ooze is

visible in the deposit of calcium salts on vegetation in the

pools. Tests of the hardness of the water made by soap

soloids gave three to four degrees of hardness from springs,

pools and stream, compared with an average of 12 to 20

degrees in Norfolk waters. It is therefore obvious that

plants can utilise infinitesimal quantities of salt in solution,

a. fact of which Kerner gives some striking examples. The

very low ash values of samples A and B may be due to the
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absence of introduced sand or clay, but is compatible with

the theory that this white earth was formed in a pool occupied

by Chara, the fruits being very abundant, and the debris

of which would contribute much lime and little silica, the ash

yielding 54’8 and 0'3 per cent, respectively (Kerner). The

brown deposits D and E, with a larger proportion of ash,

may have been built up by a sedge type of vegetation, whose

stems yield an ash containing 50 to 70 per cent, of silica.

In both cases the bulk of lime is not contributed by the

decaying vegetable matter, but is precipitated from the

calcareous water by aquatic vegetation, a process that is

always in operation in sunlight. Some portion of the ash

is of non-organic origin, but microscopic examination shows

that a considerable portion of insoluble matter consists of

plant skeletons. The high ash value of E is due to grit,

which visibly contributes to the 310 millegrams by weight

obtained, a fragment of brick-like substance and 10 quartz

grains picked out with forceps weighing 20 millegrams.

Of changes on the common we have very little evidence.

Mrs. Potter has lived all her life at the cottage adjoining the

common on the north, and her father came to live there in

1813, so that the family traditions cover almost a century.

She says that the common is very much drier now than

when she was a girl. Much of the marshy portion was then

impassable, and in many places a rake could be put into the

water without the bottom being touched. The low portion

of the common was formerly intersected with drains, now
grown up, though distinguishable at certain seasons of the

year. Of changes (if any) in the flora we have no record.

On August 17th, 1885, Mr. H. D. Geldart and Mr. H. G.

Glasspoole visited the common, and all the twenty plants

they noted* were (with the exception of Sftarganium neglectum
)

found there by us in 1909.

f

Economically the common appears to be of no great

value. Horses, cattle, geese, hens, ducks and turkeys feed

* Trans. Norfolk and Norwich Nat. Soc. vol. iv. p. 258.

t In the " Diatomacese of Norfolk ” (Ibid. ii. 336, iii. 754), Mr. F. G.

Kitton records many from Flordon.

VOI.. ix. N
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upon it
;
a small portion of the western common yields good

hay
;
several areas of sedge and rush are cut for litter,

furze for fuel, and ash and hazel from the hedges for incidental

uses
;
while watercress is gathered from the stream, and from

the ditch fed by the springs.

The mammals noted were naturally few, comprising

moles, common field-voles, water-voles, hares and* rabbits.

Common lizards, newts, frogs, and toads also occur. Frog

spawn is very abundant in the early spring, and in April. 1909,

we measured one solid mass in the northern ditch 3 ft. 8 in.

long by 2 ft. 7 in. broad.

The bird-life of the common is not particularly varied.

Forty-seven species of birds were noted at various times, and

the nests or young of 19 species. Of those not nesting the

only ones worthy of note are the herons and woodcock.

The nesting species are the mistle-thrush, song-thrush, black-

bird, robin, lesser whitethroat, hedge-sparrow, long-tailed

titmouse, wren, meadow-pipit, sand-martin, goldfinch and

chaffinch. Probably the most common nesting-bird on the

marsh was the reed bunting (Emberiza schceniclus, Linn.),

though the nests are not easily found. Those noted were

chiefly beneath the shelter of the dead leaves of Carex

paniculata, though one was built in the middle of a tuft

quite open to the sky, and another in a clump of Juncus

effusus. Other nesting-birds were the kingfisher, pheasant,

common partridge, moorhen, coot, lapwing, and common
snipe.

Our list of mollusca is certainly not exhaustive, as the

species were identified by Mr. A. Mayfield, M.C.S., from

a small quantity of marsh soil sent to him from a mole-hill.

The land species were Ptmctum pygmceum (Draparnand),

Hygromia sericea (Drap.), Vallonia pulchella (Muller), Cochli-

copa rubrica (Muller), Jaminia muscorum (Linne), Vertigo

antivertigo (Drap.), Vertigo pygmaea (Drap.), Vertigo angustior

(Jeffreys), Succinea elegans (Risso) and Carychium minimum

(Muller), and the aquatic species Limncea pereger (Muller).

Limncea truncatula (Muller), Planorbis vortex (L.) and

Valvata cristata (Muller). Helix nemoralis (L.) was also
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noted among the hedgeside vegetation. Helix caperata in the

pit, Arion ater (Linne) with one specimen subrufous on the

marsh, and Pisidium pulchellnm (Jenyn) in a pond at the

west end of the common. Vertigo angustior had only

been found once previously in Norfolk, and that was by

Mr. Mayfield on Roydon Fen. Limncea stagnalis and

Limncea pereger are very abundant in the pools on the

marsh.

For the purpose of obtaining a general idea of the flora of

the common, for two years we visited it from early spring

to late autumn, identifying the various plants, noting their

habitat, and, so far as was possible, their distribution. The

plant associations of the common may reasonably be divided

into three : (1) that of the water, (2) that of the marsh, and

(3) that of the long narrow strip of ground a few feet above

the marsh-level, and of the parish pit.

Plants of the Water.

The water area includes the stream which runs on the

south side of the common. On the eastern portion there is

very little vegetation either in the stream or at the sides,

the water running swiftly in short reaches on a gravelly

bottom, with Zannichellia palustris in a few places. At
each turn the water gradually undermines one bank and
silts up the opposite side, so that although perpetually

changing its course it never gets wider. The more westerly

portion of the western common is likewise bounded by the

brook which tinkles as it flows over its stony bed in a manner
reminiscent of the Yorkshire dales rather than of Norfolk.

Overhanging the water almost at the western boundary is

a willow on which grow specimens of Polypodium vulgare,

Ribes grossularia, and Rubus rusticanus. Part of the northern

boundary of the eastern common is a ditch containing a con-

siderable amount of water early in the year, but partly dry
in September. Hottonia palustris is here plentiful. On the

marsh of this part of the common there are also ditches and
scores of pools, mostly of small size, and containing Chara,

N 2
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but a few of the larger ones have an abundance of Utricularia

vulgaris and U. minor.* On the western common there is

a ditch full of rank vegetation in summer. Among specimens

of Apium nodiflorum, Sium erection, Sparganium erectum,

Lemna minor, Glyceria fluitans and Glyceria aquatica, float

thousands of plants of Ricciocarpus natans. This interesting

hepatic was recorded from Heydon by Mr. Bryant in the

18th century, and from Sutton by Mr. W. A. Nicholson in

1906. At Flordon it was noted in the autumn of 1908, and

since then has been found at Booton, Weston, and Little

Melton, where in 1909, 300 square yards of water in two

clay pits were closely covered with it. The Census Catalogue

of British Hepatics (1905) records it for 8 vice-counties out

of Watson’s 112, and 6 Irish vice-counties. Macvicar does

not record it for Scotland.

The aquatic species noted were :

—

fRanunculus trichophyllus

Radicula Nasturtium-
aquaticum

Cardamine amara

Callitriche . stagnalis

Apium nodiflorum

Sium erectum

CEnanthe fistulosa

Hottonia palustris

Veronica Anagallis-aquatica

,, Beccabunga

Utricularia vulgaris

,, minor

Sparganium erectum

Lemna minor

Alisma Plantago-aquatica

,, ranunculoides

Potamogeton natans

Zannichellia palustris

Phragmites communis

Glyceria fluitans

,, aquatica

Equisetum limosum

Chara hispida

,, vulgaris

Hypnum aduncum var.

aquaticum

„ „ var.

polycarpon

,, scorpioides

,, giganteum

Ricciocarpus natans

* The illustrations on Plate 29 of Vol. ii. of ‘Wild Flowers of the

British Isles,’ by H. Isabel Adams, F.L.S. and J. E. Bagnall, A.L.S.

are from Flordon specimens.

f The nomenclature adopted is that of the ‘ London Catalogue of

British Plants,’ 10th edition (1908).
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Plants of the Marsh.

The largest and most interesting part of Flordon Common
is undoubtedly the marsh, in which we have included an

area of rough pasturage at the north-eastern end, as

well as that where Carex-Juncus is dominant. The

latter includes a small triangle on the western common. In

the winter this part is tawny of aspect, becoming green in

the spring, brownish-purple at the end of May, brown at

the end of June, and gradually changing to tawny. This

colouring is mainly due to species of Juncus—Juncus

subnodulosus appears to be the dominant plant—and Carex,

with Schcenus nigricans also very abundant. Apart from

these, during the spring and summer months, various flowering

plantsappear successively to preponderate, Cardamine pratensis

,

being followed in succession by Valeriana dioica. Orchis

latifolia, Eriophorum angustifolium, Pinguicula vulgaris,

Helleborine longifolia, Drosera anglica, Pedicularis palustris,

Parnassia palustris and Scabiosa Succisa, with Potentilla

procumbens as perhaps the most widely distributed plant in

flower throughout the summer months. Drosera anglica

is the only sundew that occurs, rotundijolia appearing to need

a peaty soil. The local name for the sundew at Flordon is

the “ murder-plant,” and particularly in August we noted

many moths and butterflies caught thereon, a green-veined

white butterfly fluttering from one leaf to another until the

sixth permanently imprisoned it by the tip of one wing. There

appears to be practically no grass growing on the marsh,

save a few small areas of Molinia ccerulea, the foundation of

the marsh floor being moss, principally Hypnurn cuspidatum and

Hypnum molluscum. There are also a number of small

hillocks, a foot or two higher than the bulk of the marsh, and

of course considerably drier. On some of these there are

closely-cropped portions consisting chiefly of sedges, hirta

and glauca, the few grasses present being Holcus lanatus,

Briza media and Festuca ovina. To these hillocks

Ophioglossum vulgatum is apparently confined, while they

also abound in Polygala vulgaris and Plantago media. Though
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the species found on the marsh are not numerous, for it

offers little variation of habitat, the number of individual

plants of certain species is amazing, especially of those

mentioned as dominant. To these may be added the four

Ranunculi, Lychnis Flos-cuculi, Hydrocotyle vulgaris, Galium

palustre, G. uliginosum, Menyanthes trifoliata, Juncus inflexus,

J . sylvaticus, Carex pulicaris, C. Goodenowii, C. flacca, C. flava,

and C. hirta.

Three bryophytes found on the marsh are specially note-

worthy. Splachnum ampullaceum recorded from numerous

localities in the older lists is now rare in the Eastern Counties ;

this is the only recent record for Norfolk. A liver-

wort belonging to the genus Morckia—probably Morckia

Flotowiana—was detected in 1909. and has since been seen

at Whitwell and Bio’ Norton. In Britain this species is

almost confined to damp, sandy ground near the sea. As

our marsh plant differs in habit from the tufted growth of

the coastal sand dunes, it seems advisable to keep it under

observation until mature spores are available. A liverwort

belonging to the Mulleri group of the genus Lophozia was at

first assumed to be Lophozia Mulleri; but doubt having

arisen, it was sent to Professor Schiffner of Vienna, who
detected the paroicous inflorescence and placed it under

Lophozia Schultzii, as a new variety, for which he proposed

the varietal name “ laxa.” The type occurs from Branden-

burg—approximately in the same parallel of latitude as

Norfolk—northwards to near the Arctic Circle in Lapland,

Siberia, and Yukon
;

it has been seen most frequently in

Scandinavia, but has not been recorded for the British Isles.

Although no attempt has been made to deal with the

fungus flora of the common, a passing reference may be made
to a species of Mycetozoa not previously recorded for Britain.

It was identified by Miss Lister as Chondrioderma asteroides,

first found in the South of France on fir-needles, &c., in 1902*

and since recorded from Portugal, North Germany and

Colorado on fir-needles, Eucalyptus, Alder twigs and wood.

Journ. of Bot. 1902, p. 209.
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At Flordon the sporangia had matured on Equisetum palustre.

The following were the species noted on the marsh :
—

Ranunculus Flammula

,, acris

„ repens

,, bulbosus

Caltha palustris

Cardamine pratensis

Erysimum cheiranthoides

Polygala vulgaris

Lychnis Flos-cuculi

Stellaria aquatica

,, uliginosa

Arenaria trinervia

Sagina nodosa

Hypericum quadrangulum

Linum catharticum

Lotus uliginosus

Vicia Cracca

Lathyrus pratensis

Spiraea Ulmaria

Geum rivale

Potentilla procumbens

,, argentea

Parnassia palustris

Drosera anglica

Lythrum Salicaria

Epilobium hirsutum

parviflorum

,, montanum

,, palustre

Hydrocotyle vulgaris

Angelica sylvestris

Galium palustre

,, uliginosum

Valeriana dioica

,, officinalis

Scabiosa Succisa

Scabiosa arvensis

Eupatorium cannabinum

Pulicaria dysenterica

Chrysanthemum

Leucanthemum

Senecio erucifolius

,, Jacobaea

,, aquaticus

Cnicus palustris

Hypochoeris radicata

Leontodon hispidum

„ autumnale

Anagallis tenella

Menyanthes trifoliata

Myosotis scorpioides

Scrophularia aquatica

Euphrasia officinalis

Bartsia Odontites

Pedicularis palustris

,, sylvatica

Pmguicula vulgaris

Mentha aquatica var.

hirsuta

Lycopus europgeus

Scutellaria galericulata

Prunella vulgaris

Plantago lanceolata

Atriplex hastata

Polygonum Persicaria

Rumex Acetosa

Quercus Robur (seedlings)

Listera ovata

Helleborine longifolia

Orchis incarnata

,,
latifolia

,, maculata
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Habenaria conopsea

Ifis Pseudacorus

Juncus bufonius

inflexus

,, effusus

,, subnodulosus

„ sylvaticus

Triglochin palustre

Eriophorum angustifolium

Schoenus nigricans

Carex pulicaris

,,
paniculata

,, vulpina

,, echinata

• ,, Goodenowii

,, flacca

,, panicea

,, flava

hirta

,, Pseudo-Cyperus

,, inflata

Phalaris arundinacea

Molinia coerulea

Briza media

Ophioglossum vulgatum

Equisetum arvense

,, palustre

,, „ var.

polystachyum

limosum

Fissidens adiantoides

Splachnum ampullaceum

(coprophilus)

Philonotis fontana

,, calcarea

Bryum pseudo-triquetrum

,, bimum
Brachythecium rutabulum

Amblystegium filicinum

Hypnum elodes

,, stellatum

,, Sendtneri

,, revolvens

,, intermedium

,, commutatum

,, molluscum

,, scorpioides

,, giganteum

., cuspidatum

Mnium affine

Climacium dendroides

Brachythecium glareosum

Aneura incurvata

„ multifida

Morckia Flotowiarxa

Lophozia Schultzii (Nees)

Schiffner var. nov. laxa

Plagiochila asplenioides

Chiloscyphus polyanthos

Pellia endiviaefolia

Plants of the Higher Ground.

By far the larger number of species is to be found on the

higher ground, owing to its much greater diversity. It

includes (a) on the eastern common the northern and western

boundary hedges, and on the western common the northern

and eastern and one intermediate
; (

b

)

on the eastern common
a short length of dry ditch

;
(c) a small clay area from which
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a spring oozes
; (

d
) a long narrow belt of gravelly soil sloping

down to the marsh
;
with

(
e

)

a steeply sloping bank facing

south. On the western common this (/) narrow ridge of

gravelly soil becomes much higher and has thickets of furze

on its southern slope. Beyond a big hedge running north

and south the roadway enters (g) an area of hills and hollows,

probably the result of ancient parochial workings for chalk

and gravel, opening on the north to (h) the parish gravel pit

at present in use. With these varying soils and surroundings

it is obvious that a large number of species find suitable

environment. Both on / and g there are large brakes of

Rubus idceus and among the furze on the former are Senecio

sylvaticus, Campanula rotundifolia, Linaria vulgaris, Cli-

nopodium vulgare and Galeopsis Tetrahit. By the foot-path

to Wreningham on the western boundary of the common is

an elder tree 4 ft. 1 in. in circumference 3-J ft. from the ground,

and about 30 ft. in height.

The following were the plants noted on the higher ground :

Ranunculus acris Stellaria media

repens

bulbosus

Ficaria

Holostea

graminea

uliginosa

Papaver Rhoeas

Chelidonium majus

Fumaria officinalis

Cardamine hirsuta

Erophila verna

Sisymbrium Thalianum

Arenaria trinervia

,, serpyllifolia

Sagina procumbens

Montia fontana

Hypericum perforatum

,, pulchrum

Malva sylvestris

,, rotundifolia

officinale

Alliaria

Brassica arvensis

Capsella Bursa-pastoris

Reseda Luteola

Viola arvensis

Silene latifolia

Lychnis alba Erodium cicutarium

Acer Pseudo-platanus

Tilia vulgaris

Linum catharticum

Geranium molle

dissectum

Robertianum

„ dioica

Cerastium viscosum

,, vulgatum
,, campestre

Ulex europaeus
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Ononis spinosa

Medicago lupulina

Trifolium pratense

,, arvense

,, repens

,,
procumbens

,, dubium

,, filiforme

Lotus corniculatus

,, uliginosus

Vicia hirsuta

„ Cracca

,, sepium

,, sativa

Prunus spinosa

,, avium

Rubus idaeus

,, rusticanus

„ corylifolius

Geum urbanum
Fragaria vesca

Potentilla sterilis

„ erecta

,, reptans

,, anserina

,, argentea

Alchemilla arvensis

Agrimonia Eupatoria

Rosa Eglanteria

,, canina

Pyrus Malus

Crataegus Oxyacantha

Saxifraga granulata

Ribes Grossularia

Bryonia dioica

Conium maculatum

Anthriscus vulgaris

„ sylvestris

Heracleum Sphondylium

Daucus Carota

Caucalis Anthriscus

Hedera Helix

Cornus sanguinea

Adoxa Moschatellina

Sambucus nigra

Viburnum Opulus

Lonicera Periclymenum

Galium verum

,,
palustre

„ Aparine

Sherardia arvensis

Scabiosa arvensis

Beilis perennis

Filago germanica

Achillea Millefolium

Chrysanthemum
Leucanthemum

Matricaria inodora

Artemisia vulgaris

Senecio vulgaris

„ sylvaticus

,, erucifolius

„ Jacobaea

Carduus nutans

Cnicus lanceolatus

,, acaulis

. ,
arvensis

Onopordum Acanthium

Centaurea nigra

,, Scabiosa

Cichorium Intybus

Crepis capillaris

Hieracium Pilosella

Hypochoeris radicata

Leontodon hispidum

Taraxacum officinale

Sonchus oleraceus

Campanula rotundifolia



THE FAUNA AND FLORA OF FLORDON COMMON. 185

Legousia hybrida

Primula vulgaris

,, veris

Anagallis arvensis

Fraxinus excelsior

Ligustrum vulgare

Centaurium umbellatum

Myosotis arvensis

,, collina

,, versicolor

Convolvulus arvensis

Solanum Dulcamara

Verbascum Thapsus

Linaria vulgaris

Veronica agrestis

,, arvensis

,, serpyllifolia

,, Chamaedrys

Euphrasia officinalis

Orobanche minor

Verbena officinalis

Mentha longifolia

Thymus Serpyllum

Clinopodium vulgare

Calamintha Acinos

Salvia Verbenaca

Nepeta Cataria

,, hederacea

Prunella vulgaris

Stachys sylvatica

Galeopsis Tetrahit

Lamium purpureum

,, album

Ballota nigra

Plantago major

media

,, lanceolata

„ Coronopus

Scleranthus annuus

Chenopodium album

„ Bonus-

Henricus

Atriplex patula, var. angus-

tifolia

Polygonum Convolvulus

„ aviculare

Rumex conglomeratus

,,
pulcher

,, obtusifolius

,, crispus

,, Acetosa

Acetosella

Mercurialis perennis

Ulmus campestris

Humulus Lupulus

Urtica dioica

Alnus rotundifolia

Corylus Avellana

Quercus Robur

Castanea sativa

Salix alba

,,
viminalis

„ caprea

Populus alba

Orchis mascula

Ophrys apifera

Tamus communis

Allium ursinum

Luzula campestris

Arum maculatum

Carex muricata

Anthoxanthum odoratum

Alopecurus geniculatus

Phleum pratense

Agrostis tenuis

Deschampsia casspitosa

Holcus lanatus

Trisetum flavescens
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Arrhenatherum elatius

Cynosurus crista tus

Dactylis glomerata

Poa annua

,, pratensis

Festuca rigida

,, ovina

„ elatior

Bromus sterilis

,, arvensis

Lolium perenne

Agropyron repens

Hordeum nodosum
Pteris aquilina

Lastrea Filix-mas

Polypodium vulgare

Ceratodon purpureus

Dicranella varia

Grimmia pulvinata

Tortula laevipila

Barbula convoluta

Orthotrichum affine

,, diaphanum

Bryum capillare

,, argenteum

Amblystegium serpens

Camptothecium sericeum

Hylocomium triquetrum

Lophocolea bidentata

Lunularia cruciata

Leucodon sciuroides

Of the flowering plants and ferns 25 were noted in the water

area, 98 in the marsh and 211 on the higher ground, while the

mosses and hepatics in the same areas numbered respectively

5, 28 and 15. Allowing for 15 species which are noted as

occurring both on the marsh and the higher ground, it will

be found that the number of the former was 319 and of the

latter 48, a total of 367 species.

Taking the marsh and water area only, the number of

flowering plants was 123. It is interesting to compare this

with the area preserved as far as possible in its primitive

state, and known as Wicken Fen. In his ‘ Flora of

Cambridgeshire ’ (i860), Professor Babington gave a list of

plants recently found there. From this it appears that 125

species had been found at Wicken, of which we have noted

61 on Flordon Common. At Wicken it may be interesting

to observe that the plant which forms the great mass of the

herbage is Cladium Mariscus, and those which most abound

are Thalictrum flavum, Viola stagnina, Peucedanum palustre,

Valeriana dioica, Cnicus pratensis ,
Orchis incarnata, Iris

Pseudacorus
,
Luzula multiflora, Schcenus nigricans, Agrostis

canina, and Lastrea Thelypteris. Of these only Valeriana,

Orchis
,
Iris and Schcenus occur at Flordon.
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II.

EPIPACTIS ATRORUBENS, A LITTLE KNOWN
NORFOLK ORCHID.

By Arthur Bennett, F.L.S.

Read 2yth September, 1910.

The Rev. K. Trimmer, in his ‘Norfolk Flora,’ 1866, p. 141,

records :
“ E. latifolia as rare. In a fir plantation near

Hyde Park, Docking. In a shady grove near the Hall,

Docking.”

He seems to have overlooked Mr. H. C. Watson’s note in

‘ Cybele Britannica,’ ii.
,
418, 1849, where he remarks :

“ In

1832 I gathered E. latifolia, as I then deemed it, on limestone

rocks, by Loch Erboll, in Sutherland
;
but the specimen in

my herbarium appears to be E. ovalis ; which I think is the

case also with one sent me from Norfolk by Miss Bell.”*

In Topi. Botany, ed. 1, p. 373, 1874, Mr. Watson records :

“ Epipadis atrorubens = ovalis, Bab. 28. Norfolk, West.

Bell sp.”

In 1880 I wrote to Mr. Watson asking him if he still con-

sidered the specimen to be E. ovalis, and he wrote :
“ (Nov.

9, 1880). The sp. is labelled, ‘ In a fir plantation, Docking,

from a correspondent,’ Miss Bell. Of course as long ago it

was sent as E. latifolia.”

In most of its recorded habitats it is a plant of open

exposure, and not of wood or plantation, and that induced

me to write to Mr. Watson.

In the Supplement to his ‘Norfolk Flora,’ the Rev. K.

Trimmer records it as “ E. atronibens, Schult..” giving the two

stations, and remarks :
“ These two stations are about

a mile and a half apart.” Although I have several times

* Miss A. Bell of Stow Vicarage, 1832.
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consulted Mr. Watson’s herbarium at Kew, I have not seen

Miss Bell’s specimen.

The genus is a difficult one, and our Floras are by no

means agreed as to its division. Bentham (1858) admitted

two species including E. palustris.

Hooker (1884) has three sub-species under E. latifolia.

Babington (1904), ed. by Groves, has E. latifolia split

into four.

Hooker, after saying he is indebted to Mr. Baker for the

diagnoses, remarks :
“ which coincides with Symes’ and appear

to embrace the prevalent forms
;
they do not however precisely

accord with those of other countries, nor do materials from

different parts of England give quite the same results.”

There is no doubt this is so
;
and the Rev. Purchas called

attention* to the Herefordshire plant as being doubtful,

rightly, as I believe. Later, in the ‘ Flora of Herefordshire
’

(1889), p. 298, he again calls attention to the plant as being

wrongly named ovalis. I have Hereford specimens, and

I agree with him.

The E. ovalis has been recorded from Cos. Clare and Galway,

Ireland, and fifteen counties in Scotland and England.

I possess specimens from ten of these, and several Irish

specimens : and I cannot help thinking some are errors.

In N. Yorkshire Mr. Baker records it as occurring from

o to 1550 ft. altitude
;
and Dr. Lees in his FI. W. Yorkshire

{1888), p. 433, says it is called “ Redshanks ” there.

As to its name, it has passed through a series as most

British plants have, and many seem as far off being settled

as ever.

In Ray’s time (1677) if was knownf as “ Helleborine altera

atro rubente flore.”

Epipactis rubiginosa (Cr.), Gaudin, FI. Helv. ii. (1828),

p. 182.

E. media
,
Fries, Mant. ii (1839), p. 54 in part.

E. ovalis, Bab., Man. Brit. Bot., ed. i. (1843), p. 295.

E. atrorubens, Schultz, Oest. FI. i. (1794), p. 538. and now
we have it named.

* ‘ Journal of Botany ' (1885), p. 201. f Ray, Syn. iii. 1677.
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Helleborine atrorubens. Druce, Dill. Herb. Jour, of Botany

(1907), p. 115.

And I restore the earliest name by writing :

Helleborine rubiginosa—i.e., Epipactis.

Helleborine, a. rubiginosa, Crantz., Stirp. Aust. (1769),

p. 467.

My motive in writing this note is—Has the Norfolk plant

been gathered since 1837 ? If so, has the fresh plant been

studied, as it is useless to study dried ones unless the flowers

have been specially dried to show the proportions one to

the other of the parts of it, and the structure of the labellum.

The figure in Eng. Botany Suppl. t. 2884, July 1, 1844 (third

ed. t. 1481) is a very good one. and so are the figures of the

flowers in the FI. of Hereford, p. 298, contrasting the Hereford

and the Yorkshire and Carnarvon examples.

The Norfolk specimens were gathered in July ; the months

of August and September are given for latijolia
;
this corre-

sponds with a note, “ said to flower a month to six weeks

earlier than E. latijolia.”

Dr. Windsor* has an interesting note on this plant. He
remarks :

“ About the year 1810 I collected, at the request

of Sir J. E. Smith, recent specimens of this plant for the

inspection of himself and Mr. Sowerby
;
the former thought

it might be the parvifolia of Ehrhart, but Mr. Sowerby in-

formed me that he could not decide upon it being a distinct

species.” The E. parvifolia of Ehrhart was a plant distributed

by Ehrhart in his Decades Herb. Linnaei, No. 120, 1792 ;

but which he had previously in his Beitrage z. Naturkunde,

iv. (1791), p. 42, named E. microphylla.

The Eng. Botany plant figured was gathered “ Below
Giggleswick Scar (27. 7. 1843) in W. Yorkshire, it is there

called ‘ Oval-lipped Helleborine.’
”

According to the Rev. W. W. Newbould (July, 1867)

there are no specimens of Norfolk Epipactis in Sir J. E.

Smith’s Herbarium at the Linnean Society.

* ‘ Phytologist,' 1857, p. 13.
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III.

CENANTHE PIMPINELLOIDES
,
LINN.

By Arthur Bennett, F.L.S.

Read 27th September
, 1910.

In his Flora of Norfolk, and his Supplement, the Rev. K.

Trimmer gives fourteen stations for the above species.

I have never seen a Norfolk specimen, and doubt its occur-

rence in the county. Certainly in the majority of the

stations given will be CEnanthe Lachenalii, Gmel.

Yet it may be said the author gives both as Norfolk plants,

but it will be noted that he restricts the latter to “ salt

marshes.” This is by no means the case. We have it in

Surrey on an inland common, and it occurs in very many
other inland stations. I possess pimpinelloides (the true

plant) from seven counties, and it is recorded on safe authority

for four others.

In Suffolk Dr. Hind reports CE. pimpinelloides from five

stations, and under CE. silaifolia, Bieb., gives one station,

saying, “ this latter pimpinelloides is most likely the plant

in question.” On the contrary there is a specimen of silaifolia

from that very station in the British Museum Herbarium,

gathered in 1774 by Sir J. Cullum. In the copy of Trimmer’s

Flora that belonged to the late Rev. W. W. Newbould he

has written under pimpinelloides
,

‘‘Is this the true plant?

I suspect that CE. Lachenalii will be found in most of the

stations, but that silaifolia may also occur.”

In former years the species of the genus were much con-

fused in Britain, and it was not until the united labours of

Messrs. Babington, Bell, and Watson that the muddle was

set right. In the ‘Journal of Botany’ (1893), pp. 236-8,

I showed by sending specimens to Berlin and St. Petersburg

of silaifolia to be compared with Bieberstein’s types, that
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ours was the same, and not the peucedanifolia of Pollich, as

it had so often been named.

Even silaifolia is queried for Norfolk by Mr. H. C. Watson,

but the date of flowering given (June) by Trimmer, and three

of his stations (i.e., Horning, Belaugh, and Buckenham
Ferry) make it probable it is the true plant

;
but it flowers

so early, it is often cut with the grass. Miss Bell, who sent

so many Norfolk plants to Mr. Watson, names “ Runcton

Holme,” but she does not seem to have sent this.

It must be remembered that in Sir J. E. Smith’s time,

and long after, pimpinelloides represented the present plant

so named, and Lachenalii combined, and the name Lachenalii

did not appear till Babington’s first edition of his Manual

in 1843.

Will Norfolk botanists seek these two species and confirm

them for the county? (E. silaifolia is quite a delicate species

compared to Lachenalii and pimpinelloides, and soon seeds

and disappears, while the others often flower on to the end

of September.

IV.

“BLOWING” WELLS.

By Sydney H. Long, M.D.

Read 25th October, 1910.

In the village of Framingham Pigot, about 3| miles S.E. of

Norwich, there are three examples of what are known as
“ blowing ” wells

; and as it would appear that, hitherto, no
such wells exhibiting this curious phenomenon have been
described as occurring in Norfolk, a short account of them is

here given. Two of the wells are in the grounds of the

Manor House, about 300 yards apart
; the third is in the

village street, about 100 yards from one of the other two.

VOL. IX. o
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All three wells are domed over, and in the case of one, which

was originally domed without the insertion of a ventilation-

pipe, the dome was blown off by the pressure of air within

the well.

Repeated observations, by myself and others, have shown

that air is sometimes being forced out of the well and at other

times sucked in
;
and in connection with one well, where

a grating is fixed over the end of the ventilation-shaft, the

sound produced by the air vibrating against this is at times

so loud that the well is then said to roar, and can be heard

at a distance of several yards. It is commonly held by the

inhabitants of the village that the intensity of the roaring

of this well permits of an accurate forecast of the state of

the weather. Observations show that this tradition, like

many other traditions, when they are investigated, rests

upon a scientific basis of fact.

“Blowing” wells have been described as occurring in

several places in England, especially in the North, where the

geological formation is one of hard rocks
;
and such wells have

been found to connect with cracks or fissures in the rock.

When the barometer falls the air in these subterranean

passages is “ sucked ” out into the well and the latter “ blows
”

outwards. If the fall has been sudden—and it is with such

a fall that climatic changes usually occur—the exit of air may
be so great that the well is said to roar. With a rise in the

barometer the reverse happens, and air is “ drawn ” into the

well to fill up the partial vacuum that has been formed. In

the case of the wells at Framingham there is undoubtedly

a correlation between these barometric changes of pressure

and the entry and exit of air through the ventilation-pipe

of the well. Such a correlation has not been measured

accurately with instruments, but ordinary methods of observa-

tion have demonstrated that with a fall in the barometer the

well “ blows ” out, and when the barometer is rising it is

invariably “ sucking ” in. The movement of air and other

gases in subterranean passages is a subject that is not yet

thoroughly worked out, but the above explanation, as applied

to “blowing” wells, would seem, for want of a better, to be

a feasible one.
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V.

NATURAL HISTORY NOTES FROM YARMOUTH.

By A. H. Patterson.

Read 25 th April, 1911.

1910.

The frequent rains and unpropitious weather which

characterised the generally unpleasant year of grace, 1910,

produced correspondingly unfavourable result^ with regard

to entries in my note books. My best “ finds ” were the

Pelamid
(
Pelamys sarda), a Bonito new to the county, and

the Velvet Crab, hitherto unrecorded for Norfolk.

Two very fine examples of Jago’s Goldsinny (Ctenolabrus

rupestris) taken by Lowestoft shrimpers on January 12th.

A noticeable movement of northward-bound Rooks on

February 27th.

A considerable inshoring of Dabs—end of March.

Being slightly wounded, and so unable to fly to any distance,

a Redwing attracted the attention of numbers of its species,

on migration from its roost in the St. George’s Park.

No less than three Smeared Dabs (Pleuronectes microcephalus
)

were shot from one trunk of fish on April 21st, whose surround-

ing fins were white, including the tail
;
undoubtedly fish of

the same brood.

The invasion of Crossbills which marked the winter of 1909-10

extended to this neighbourhood. On April 23rd as many as

30 individuals were still haunting the Fritton and Belton

Woods. Their habit of ascending to a considerable height,

uttering their twitting call-notes, attracted some attention.

Nine nests of Rooks were built in the trees overlooking the

Market Place. Two nests erected near the Church. In 1911

there were 13 nests
;
those in the churchyard being demolished

o 2
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by the Rooks
;
and a solitary nest has been built in a tree

on the reputed site of Peggotty’s hut.

In spite of the hue and cry against Rats, Yarmouth’s

slums are still infested with Mus rattus (the Black Rat).

May 15th. I saw a Tern dip and seize a young herring.

Three Common Gulls set upon him, when a very exciting

chase began, the Tern ascending spirally to a considerable

height. All four were exceeding noisy. The Gulls were

eventually outwitted.

May 15th. It was reported to me that quite 200 Common
Seals were frequenting the Wash.

A Spoonbill sleeping in the midst of quite 50 Gulls, on May
22nd, on Breydon.

Several Lampreys (Petromyzon marinus) were taken in

nets in May. The flesh, to me, was coarse and heavy. A huge

number of eggs (probably 30,000) were embedded in a thick,

india-rubber-like bluish tissue in those which I saw.

I saw on May 24th what I believe to have been a hybrid

Cole-Cod.

Scribbled Mackerel and Scomber concolor (a whole blue-

backed variety) would seem to turn up yearly during the

Mackerel fishing.

A very large “Norway Haddock” {Sebastes Norwegicus),

weight 17! lbs., brought in on June 9th.

Brent Geese. A flock observed flying along outside the

breakers, on June 12th. Curiously enough a similar flock is

reported on or about this date annually.

Red-backed Shrikes apparently by no means uncommon
around Belton and Fritton this summer. I observed a number

of wings of the Cinnabar Moth, evidently rejected by these

birds. I believe the bird is partial to this species, whose

bright colours would make it easily to be distinguished.

Picked up a large Flounder on the marshes on July 3rd,

whose muscular “ right ” side had been stabbed five times

by a Heron’s bill, evidently with a view to disable the fish.

An Eel seemingly in trouble was shot in a ditch at Belton,

when a full-grown Water Vole was found fast in its gullet.

Weight of Eel 3J lbs.
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Breydon swarmed with Herring-syle in July ;
on the 30th

I observed, for some time, a Heron standing near the edge of

a mud-fiat simply gorging himself with the lively fry. Young
Herons seemed more numerous on Breydon than for some years

past.

When steaming through the Roadstead on August 8th

I passed several Guillemots—a very early arrival south.

I also observed from the deck of a steamboat on the 10th,

a flock of eight Scoters (CEdemia nigra
) ;

also an unusually

early record.

A Dunlin on August 13th deliberately took to the water,

and swam in company with about 30 Redshanks, whose entire

legs were submerged while enjoying a bath.

I was fortunate, on August 15th, in seeing two adult and

two young Montagu’s Harriers when rowing in the vicinity

of Horsey Mere. A nest had been built at a swampy corner,

and three young had been hatched, one of them subsequently

being missed. They flew around with tails spread and

wings extended, with an ease and grace that was interesting

to see. They were shy and did not come within 500 yards.

I saw one old Harrier with what I took to be a small bird,

and observed a youngster sail up to receive it, flying under

its parent, which dropped its victim, the other adroitly

catching it in mid-air.

Ten Sheld-ducks feeding on Breydon, on August 25th.

I also noted four young Wigeon, an early arrival. Not far

away from my house-boat three Black-tailed Godwits (Limosa

belgica) were feeding for quite a half-hour. Their movements
are the most dainty and graceful of any bird I know

;
and when

feeding they utter a sharp broken “ Clat-wick
”

at intervals.

On the 28th August I was honoured by a visit from a young

Spotted Shank (Totanus fuscus). This bird flies very much
like a Heron, with quick wing-beats, with legs extended,

and with head drawn back. The note is a clear “ ptir-ptir.”

Its mode of feeding is like that of the Greenshank, but with

a quick, straight-out, and diagonal movement as it proceeds,

undoubtedly striking at Shrimps. Several Greenshanks

bore it company.
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September 1st. The usual sickening slaughter of Terns

took place on Breydon.

September 16th. A noticeable incursion of Redbreasts

and Redstarts.

Wheatears plentiful September 20th
;
a J ack Snipe broke

its wing against a telegraph wire.

September 24th. Blue-throated Warbler netted
;

and

a 9-foot Porbeagle Shark landed at Lowestoft.

Portunus Puber. The first local Velvet Crab taken in

Norfolk waters brought me in September by a shrimper.

Observed a Brambling on October 2nd, the precursor of

many others during the period of migration.

October 6th. A perfectly white Flounder brought me
from Breydon.

October 7th. Larks, Linnets, and Chaffinches flying over

from due north
;
and two Hooded Crows put in an appearance

on the 7th. Migration of small birds again brisk on the

10th and nth. Redwings on the 13th. On October 14th

some Woodcocks were seen, and many Redpoles. A Jay

settled in St. George’s Park on the 15th, and one washed up

dead on the beach. Redpoles and Mealy Redpoles on October

17th
;
also Corvines and Lapwings.

I received a note from Mr. A. P. Rising on October 25th

informing me of a Woodcock killed at Ormesby on the 14th,

and three on the 15th
; also of a Night-Jar having been seen

as late as October 2nd
;
while a Partridge was observed sitting

on six eggs in a nest beside a turnip on October 19th.

My best find of the year was Pelamys sarda, the Belted

Bonito. On October 30th I accidentally stumbled across

a washed-up carcase, and another had drifted ashore on

November 12th, which I also discovered. This is an inter-

esting addition to the fishes of the Norfolk coast.

October 30th. Many Rooks and Larks arriving
;
on the

31st many Jackdaws.

A Water-rail flew into a bedroom on the night of November
5th.

A Storm Petrel brought in alive by a fisherman on November
14th. Several Little Auks were observed in November.
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On November 26th I found some Cormorant skulls washed

up
;
probably the remains of birds gilled in the herring-nets.

The Mackerel Fishery of 1910 (lasting from April to August)

had 45 vessels employed, taking 278 lasts= i,78o,ooo fish;

two boats less than in 1909, with an increase of 22 lasts.

Gannets were reported as very numerous on the Herring

grounds during the Autumnal fishing.

The stranding of a Bottle-Head or Beaked Whale
(
Hypero

-

odon rostratum
)
at Hunstanton in December is worthy of note.

VI.

DISTRIBUTION OF THE POLYZOA IN NORFOLK

WATERS.

By H. E. Hurrell.

Read 29th November, 1910.

During the past few years it has been my endeavour to gain

an acquaintance with the much neglected micro-fauna of the

rivers, broads, ponds and ditches of Norfolk. Since taking

up the study of pond life in general I have found in it such

a vast field for work, if I may so term it, that I have found it

necessary, as so many other naturalists have done, to stick

to one or two departments of research only, my selections

being the Rotifera and the Polyzoa.

There is no richer storehouse of wonders to the naturalist

than our ponds, ditches and rivers. Each search produces

its special species, and the enthusiastic naturalist can always

find something worth looking at and something worthy of

his study.

Personally I have found such beautiful things as Volvox

globator, Floscularia ornata, and several beautiful species of
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the Rotifera all on one and the same Xmas morning from under

the ice in a ditch near Yarmouth; whilst in the early spring

an abundance of material is always available, and a super-

abundance later on when Nature is indeed a prodigal giver

to all who seek her treasures. Any one who has once

developed a penchant for pond-hunting, as it is popularly

called, will seldom lose it, finding in it, as he must, an ever

increasing delight in the fresh acquaintances he is almost

sure to make on each and every excursion. It is a fine

educational process to get a familiar acquaintance with the

Infusoria and a close knowledge of those intensely interesting

forms comprised in the Rotifera; and, further, a comprehensive

familiarity with the humblest but most interesting Molluscoid

type known as the Polyzoa, comprising as it does a veritable

El Dorado of lovely forms and affording a never ending

interest to the earnest student of their wonderful anatomical

details.

The Polyzoa, formerly known as Bryozoa, were at one

time confounded with the Zoophytes, but it is now seen that

apart from a slight resemblance in form in a few cases, there

is a wide gap between them. The Zoophyte has not, so far

as can be ascertained, any alimentary canal or stomach in

the ordinary sense of the words, whilst the Polyzoa have

a very clearly defined oesophagus and reproductive organs.

It will be generally known that, as a class, the Polyzoa are

mainly marine, and furnish, together with the Zoophytes,

much of the so-called sea-weed familiar to holiday-makers

at seaside resorts in the guise of ornaments on shell-boxes

and other knick-knacks.

The plant-like Flustra foliacea is popularly but erroneously

classed amongst the sea-weeds. Any one interested in the

mysteries of plant and animal life might easily be deceived,

and even the budding naturalist might be forgiven for calling

this well-established Zoophyte a sea-weed, and some of the

great naturalists of former days did. It is, however, almost

a century since their animal nature was demonstrated.

Although the larger proportion of the Polyzoa are marine,

the fresh-water types are not by any means the least interest-
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ing, but provide the zoological anatomist with a much better

subject for manipulation than the marine forms. So far as

my own research has gone, almost all the species figured by
Allman in his grand monograph have been found by me
within a twenty-mile radius of this room.

My first experience of the Polyzoa was a hunt for Lophopus

crystallinus in the river Yare near Brundall, and I am in-

debted to Mr. Edward Corder of this city for giving a spur

to my search for this beautiful polyzoon and to my study of

the Polyzoa in general.

Norwich naturalists have, as a matter of fact, contributed

not a little to the popularity of the Polyzoa and to placing

them in their proper niche in the science of Natural History.

It was the late Mr. Brightwell of Norwich, and Mr. Wigham,

who assisted Allman in the production of his masterly work

by sending him material for examination
; and more recently

Dr. Sidney F. Harmer has, by his contributions to the

Cambridge Natural History, further added to Polyzoa lore.

There is one British form that I have not yet found in

Norfolk, and I have not yet come across a naturalist who has

found it. I refer to Victorella pavida, found in the Victoria

Docks, London, many years ago, and repeatedly taken from

the same waters since. It is a brackish-water variety, and

said to be parasitic on the Hydroid Cordylophora form.

I have gone over large masses of Cordylophora from time to

time during the past ten years, but have never yet discovered

it. It is a beautiful creature, and I shall be glad to hear of

any one who may have found it in or near Norfolk.

The two American species, Pectinatella and Urnatella,

have not, so far as my information goes, been found in this

country, and therefore will not be mentioned again to-night.

I will, therefore, at once enumerate as precisely as I can the

Norfolk habitats for the various forms :

—

Cristatella mucedo.

Commencing with Cristatella mucedo, the only form that

can reasonably be said to have the power of locomotion,

I may say that it is a regular visitant to the waters of the

river Yare between Postwick and Rockland.
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In a bay about a half-mile the Norwich side of Strumpshaw

Dyke it was to be found in profusion this year, twining itself

around the stems of the Water Lily, on the under-side of the

leaves of the same plant, and occasionally around the stems

of Potomageton.

At Rockland, Stratiotes (Water-soldier) was the plant

mostly favoured, whilst other large-stemmed plants in the

Stalham Staithe dyke bore this regal polyzoon. It was

reported to me fromWroxham late in September; andalthough

I have not had an opportunity of testing the Waveney at

Beccles this year, I have no doubt that it put in its annual

appearance in that part of the river. As a rule this polyzoon

is more constant in its appearance in the same localities than

many other species, and I attribute this to the fact that the

spine-begirt statoblasts hang together and hook themselves

to the debris of decaying vegetation until the time of their

hatching, when they are not long in locating themselves on

the new vegetation.

Any one cognisant of the way in which these statoblasts

hang on to each other in catch-as-catch-can fashion will

quite appreciate this point. I liberated a hundred or so of

these statoblasts in a small tank some time since, and each

one was separated from its neighbour; but in a few days they

got together into a couple of ball-like masses, and could only

be separated by the application of a gentle force. The same

thing happens where an enormous number of statoblasts

are liberated as occurs at the close of a season, and these

are to be found sometimes in aggregated masses of thousands

in a ball the size of a walnut and sometimes larger.

Lophopus crystallinus.

Another genus of which at present only some species

have been found is Lophopus crystallinus. From the

description we have of the foreign form of Pectinatella

magnifica I should say that Lophopus crystallinus is a

fairly close competitor for general beauty and grandeur.

This form appears to have a permanent home at and

about Brundall, and I have seen masses clinging in thousands

to the roots of the Iris and flag growing in the Ice-house
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dyke leading to the Surlingham Broad, and have made
a single haul that would have filled an ordinary-sized

pail. Strange to say, I have only found two other habitats

for this polyzoon apart from the district I originally referred

to, viz. :—from Postwick to Rockland in the river Yare,

including the cuttings and dykes en route. These two

places singularly enough are a ditch flanking the North

Denes at Yarmouth, which is under the influence of the blown

sands from the sea-shore, and a small lake at Burgh Castle,

about 3| miles out to the south-west of the town. There

can be no finer sight than the spread of its tentacles as they

are seen emerging from the coenoecium, and with com-

paratively high magnification the action of the cilia along

the tentacles give one of the finest examples of the way in

which all this class of animals form vortices in the water to

bring food particles within the range of their mouths. There

are many features connected with this polyzoon that would

be well worth a paper devoted to its description alone, but

as that is not my object I must forbear. There is one thing

I would like to point out in connection with it, and that is the

somewhat doubtful information we have as to the periods when
the statoblasts are formed. I have found specimens at all

times of the year with the statoblasts fully formed, taking

a range of say five years, but have not yet been able to deter-

mine whether there is a regular season for them. Lophopus

can endure cold better than great heat, and is always in

better condition before and after the height of summer,

—

at least, that is my experience,

Plumatellid^:.

The genus containing the largest number of species is

comprised in the Plumatellidae, of which as many as nine

English forms have been already described, although it is

likely that the differentiation of some of them is due rather to

the conditions and surroundings of the animal than any real

difference in structure. The principal species is undoubtedly

repens, and is found almost everywhere where there is plenty

of well oxygenated water and a liberal supply of food.
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I have had it reported to me from Wroxham, have taken it

at Brundall. and in all parts of the river adjacent.

It is often abundant on Surlingham Broad on Hornwort

and Lily leaves
;

is massed in the quiet and dark corners of

the main opening in the Rockland Broad delta
;
not abundant,

but pretty constant in the slightly brackish waters of the

Thurne and the Bure in the vicinity of Womack Broad and

Potter Heigham
;

is to be occasionally met with in the

Heigham Sounds, Ormesby and Filby Broads, Stalham

Dyke and Barton Broad, and there was statoblastic evidence

of it at the end of the summer in Mr. Robert Gurney’s beautiful

piece of water known as Calthorpe Broad.

Plumatella fruticosa is a beautiful variation of the genus,

and I have come across it in Surlingham Broad as well as the

somewhat rare species Plumatella punctata
,
of both of which

I have specimens. Some years since I came across a species

that I thought was new; but Dr. Harmer hesitates to recognise

it as such, although it is admittedly a variation of P. repens

and closely allied to P. fungosa. This is not actually a Norfolk

species, having been found in an old pond at Carlton Colville

near Oulton Broad. It is a grand polyzoon when living, and

its tentacular crown of greater delicacy and length than in

any of the other species.

One year the tentacles on the lower half of the lophophore

flickered in all the animals taken with such regularity that

I took it to be a habit of the animal, but in this year’s collection

the flickering motion was scarcely observable. I am hoping

to get this species either identified or adopted as a new species

by the expert polyzooist at the Calcutta Natural History

Museum, who has some of my specimens for examination.

Another interesting species is Plumatella fungosa, which

I have found in a brackish ditch within a stone’s throw of

my own house in Yarmouth, and more abundantly at South

Walsham, where it had seized upon the submerged twigs and

branches of trees growing by the water side. This is a pro-

lific species, and when taken towards the end of June threw

out a species of spindle-shaped larvae in large numbers.

The tubes were also well filled with statoblasts.
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There is no doubt in my mind that this is the Alcyonella

fungosa of the older polyzooists, and the figure and description

of Alcyonella in Allman’s monograph tallies very closely with

my specimen. A thin section of the mass discloses other

points of identity which I do not think need fear any further

criticism. There is a handsome species found on the stumps

of old reeds in the Great Ormesby Broad that closely resembles

Allman’s Plumatella corallides, and is, no doubt, one and the

same. I have noted many differences of growth and appear-

ance in regard to this genus ; but having had to work at the

subject practically without guidance, may have passed over

new species, as I have gone upon the plan of placing a specimen

with the species which it most nearly resembles in the main

points.

I find that modern expert zoologists are chary in opening

the list for a new species unless there is something absolutely

new in the form and in the habit of the animal and especially

as regards its mode of reproduction.

Fredericella.

The next genus I have to mention is Fredericella sultana,

deriving its name partially from its first finder, Frederick

Cuvier, and partially from its graceful habit when fully

expanded.

I know of only one species of Fredericella, and have found

it in fair abundance in most of the localities where Plumatella

is established, with the exception of such places as South

Walsham, and other waters influenced by the salt tides from

Yarmouth.

Its statoblasts are rarely to be seen, but as no other mode
of production is accredited to the polyzoon, this would account

for its comparative scarceness in all but very favourable

localities. It is a frequent attendant upon Plumatella, to

which it occasionally clings as the ivy to the oak. In one

batch of colonies taken from the Yare near Brundall I found

the silicious shields of various Diatoms embedded in the mass

of the tube, or more properly speaking, the coenoecium.

I have never heard or read of this before, and it may be

something new to polyzooists.
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Paludicella.

The last of the fresh-water genera to which I have to call

attention is Paludicella, a well-known and highly prized form.

The tentacular crown is circular and somewhat resembles

that of Fredericella sultana, but is more slender and graceful.

When viewed in life, the eversion of the crown is a grand

sight and is of never-ending interest to the observer. This

particular polyzoon does not form a statoblast as far as has

been ascertained, but produces at the end of the season

a winter bud called the hybernaculum
;
this is a sealed cell in

which the embryo of the polyzoon is carefully preserved

until the temperature is sufficiently high to induce the rupture

of the cell and the liberation of the animal to the exercise

of its full functions.

During the past two or three years it has been rare in this

district, and when found has generally been intimately inter-

twined with Fredericella. I have found Paludicella at Catfield

and at Rockland, but nowhere in such comparatively luxurious

growths as at Brundall and Surlingham. It has been reported

to me from Wroxham Broad during September last, and

I have no doubt is to be met with in other broads. There is

every reason why Wroxham and Salhouse Broads should

produce all the known species of the fresh-water Polyzoa, but it

has not been my good fortune to get as far up to the present.

Membranipora monostachys (var. fossaria).

Whilst Rotifera hunting one bleak Sunday morning at

Yarmouth, I took some weed from a brackish ditch which was

encrusted with a form that was then new to me, but which

was afterwards identified with one of the marine forms of

the Membranipora monostachys var. fossaria, owing to its

being found in ditches of the kind mentioned.

The tentacles of this polyzoon are many times larger than

the body, which is rarely extended from the coenoecium far

enough to be seen.

There is a little operculum or lid, and when the animal is

seen under the microscope the withdrawal of the animal is

so sudden and the lid pulled down with such rapidity, that

the on-looker may well fancy he had heard it snap.
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A great deal of my own collecting has been done in the

early morning hours snatched from sleep and spread over

some years ;
but I trust that some one with more time at their

disposal may carry on the quest, and if I can assist in the

identification of species by slides and specimens or otherwise,

I shall be only too pleased. I trust I have said sufficient to

induce members who have the opportunity of doing so, to

explore the lower reaches of the river Yare and the cuttings

running into the land, and also to put Wroxham, Hoveton,

and Salhouse Broads under inspection, with a special view

to increase our knowledge of the habitats of the Fresh-water

Polyzoa in the county. I trust also that a sharp look-out will

be taken for Victorella pavida, and no one would receive greater

pleasure than myself in examining a specimen taken in

Norfolk.

VII.

METEOROLOGICAL NOTES, 1910.

(From observations taken at Norwich.)

By Arthur W. Preston, F. R. Met. Soc.

Read 31 st January, 1911.

January.

The year entered with mild weather, but considerable falls

of snow occurred in the third week of the month, with some
severe frosts. On the nights of the 25th, 26th and 27th the

screened thermometer fell to 22.

7

0
,
21

0
, and 20.8°, and on

the surface of the snow the exposed instrument fell to 16.

2

0
,

13
0

,
and io.8° respectively. The falls of snow in the third

week were such as are usually experienced only in our hardest



206 MR. A. W. PRESTON’S METEOROLOGICAL NOTES.

winters, and not since the noted snowstorm of Boxing Day,

1906, had the Norwich streets been seen so full of snow.

The season was considerably more severe in the Midland and

Northern Counties, while in some parts of the South of

England no snow whatever fell.

February.

The snow remained on the ground till February 4th, after

which mild, cyclonic weather, with much wind and rain,

ensued, and continued until the close of the month.

The mild days, and occasionally abnormally warm nights,

caused an early start of vegetation. No snow whatever fell

during the month, and the rainfall was 2.29 ins.

March.

This was the driest month of the year, only .87 ins. of

rain having been recorded, which was less than in any March

since 1894. A ‘steady mildness prevailed throughout the

month, without any excessive warmth. There were many
dry, sunny days, and although cold nights checked vegetation,

the earlier spring flowers were much sooner in bloom than in

the previous year. The Easter holidays, which occurred in

this month, were again favoured by dry, fine weather, though

colder than in 1909, when they were a fortnight later.

April.

Heavy rains fell at times, but it was a good “ growing
”

month, as the mean temperature kept up to the average,

and there were no very cold nights. North-easterly winds

prevailed during the first week, after which the direction was

generally south-westerly. Thunder was heard on the 13th,

14th, 24th and 26th. It is stated that Cromer Church was

struck by lightning on the last-named date, which was

within one day of the anniversary of the damage to Yarmouth
Church spire the year before from the same cause.
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May.

Not until the 12th day did the shaded thermometer reach

6o°, but after that date the air was generally warm by day.

On the afternoon of the 20th (the date of the funeral of

King Edward VII.) the temperature touched 8o° for the

only time during the year, and it was remarkable that this

value was reached before a “ seventy ” had been recorded on

any previous day. Heavy rains fell on several occasions,

and thunder was heard on five days. The long-looked-for

Halley’s comet appeared for the first time on the evening of

the 22nd, but it was a disappointing object owing to the

bright twilight and moonlight which prevailed during the

time of its appearance.

June.

This was a fine summer month to the 21st, broken only by
some severe thunderstorms in the earlier part. On the

evening of the 7th, a storm of the true summer type appeared,

with very brilliant lightning, followed by another between
1 a.m. and 2 a.m. on the 8th. A great deal of thunder

prevailed all over the kingdom at this period. The third

week was of ideal midsummer weather, with cloudless skies

and very warm, but the last week was very electric, with

thunderstorms on many days, accompanied by a great

downpour of rain amounting to 1.61 ins. in 9 days.

July.

The great tendency to thunderstorms, which characterised

a large part of June, continued over the early days of July,

and such tendency was revived again during the latter

portion of the month. During the first three days these

storms were of an excessively severe type, doing much
damage. On the afternoon of July 2nd, the spire of Norwich
Cathedral was struck by lightning, the accompanying report

being of a most startling character. Other churches and
buildings in the vicinity also felt the violence of these storms.

VOL. IX. p
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The month was very rainy thoroughout, the total amount
of rain registered here having been 4.08 ins., or more than in

any July since 1903. Temperature was generally exceedingly

low for the time of year, the screened thermometer never

once rising above 73
0

. Much cloud prevailed day after day,

and this, with the constant rains and chilly winds, took away
almost all the July-like characteristics of the month. On
many days a fire was welcome, and, bad as were the Julys

of 1907 and 1909, in many ways that of 1910 outrivalled

them
;

it was, in fact, the most unsummerlike month of

recent years, and will not readily be forgotten.

August.

This was a much finer month than July, although there

was a considerable deficiency of warmth by day. The nights,

through the prevalence of cloud, were warm, resulting in the

month’s mean temperature being in close agreement with the

average, and in the diurnal range of temperature being

unusually small. Rain fell on 19 days, but many of the falls

were light, and the month’s fall was less than the average.

There was less thunder than in July, but storms occurred

on the 3rd, 5th, 24th and 26th, a house being struck by
lightning in Norwich on the morning of the last-named day.

Wheat-cutting commenced in this vicinity about the 18th.

September.

The anticyclonic conditions which prevailed almost

throughout this month kept the weather generally dry,

although it was accompanied by much cloud, and the month
here could hardly be said to have earned the title of the

“ wonderful September ” which it is said to have done in the

Southern counties of England. Rain fell on 19 days, but

the amounts gauged were trifling except on the 14th, when

no less than 1.16 ins. fell during the night and morning.

The last few days of the month were very fine, some of them

having been the finest of the summer. A lunar rainbow was

seen on the evening of the 21st.
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October.

October proved a mild and pleasant month throughout.

There were fewer days with rain than in any month since

March, and the total fall for the month was little more than

half the average. Temperature was high throughout the

month, reaching 71. 2° on the 2nd, and not failing to reach

50° on any day. The nights were exceedingly warm for the

season, the shaded thermometer not even falling to 40°.

The absence of frost kept gardens very gay throughout the

month, and dahlias and other autumn flowers bloomed with

great profusion to a later date than usual. Strawberries,

raspberries, and other summer fruits were also recorded as

having been gathered in sheltered situations quite up to the

end of the month.

November.

This month formed a great contrast to October, and was

not only colder than usual, but was the coldest November

since 1879 ;
only three times during the last 100 years has

so severe a November been experienced, viz., in 1851, 1871.

and 1879. Frosts occurred on 14 nights in the screen, and

on 27 nights on the grass, being the largest number of frosty

nights recorded in November for many years. The rainfall

was very heavy, the total fall having been 4.33 ins., or 1.58

ins. above the average. Snow fell on 5 days, but the falls of

snow were trifling, and mostly mixed with rain. In the South,

West, and North of England there were heavy snowfalls,

but East Anglia was fortunate in escaping these visitations.

The contrast in mean temperature between October and

November was great, the difference having been as much as

14.

3

0
,
whereas in an average season it should be only 5|°.

The total eclipse of the moon on the night of November 16th

was a very fine spectacle, and seen from a cloudless sky.

December.

This was another very rainy month, but differed from
November in being exceedingly mild almost throughout,

the excess having been as much as 4.4
0 both over the previous

month, and above its average, the mean of November having,

p 2
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by a coincidence, exactly equalled that of a normal December.

The nights were exceptionally warm, and no frost was

registered in the screen between December ist and 28th.

The total rainfall of the month was 4.49 ins, and the constant

rains resulted in considerable flooding of the low-lying

districts in the third week. Some snow fell on the 26th

and 27th. On Christmas day I observed 11 winter aconites

in flower in my garden, also one early snowdrop (Galanthus

elwesii ), purple primroses, violets, white arabis and yellow

jessamine.

The Seasons.

The following tables show the mean temperature and

rainfall of the four seasons, together with those of the five

previous years, compared with the usual averages. Winter

comprises the three months December to February inclusive ;

Spring, March to May
;
Summer, June to August

;
and

Autumn, September to November.

TEMPERATURE.

Seasons. i9°5- IQ06. 1907. 1908. 1909. 1910. Average

Departure
of 1910
from

average.

degrees. decrees. degrees. degrees. degrees. degrees. degrees. degrees.

Winter 39-2 39-3 36.2 38.8 37-5 39-2 38.0 + 1.2

Spring 47-5 46.7 47.6 46.3 46.6 47-4 46.3 + 1.

1

Summer 62.

1

6l. I 57.S 59.8 58.4 59-5 60.3 - 0.8

Autumn 47-5 52.9 50.7 51.6 49.6 49.0 50.2 - 1.2

Year 49.0 49-7 48.4 49.0 48.0 49.1 48.7 +0.4

RAINFALL.

Seasons, 1905. 1906. 1907. 1908. I909. 1910. Average

Departure
of 1910
from

average.

Winter
Spring
Summer
Autumn

in.

4.91

5-29
6.05
8. 11

in.

7

-

73
5-32

4.96
8

-

75

in.

6.09

7-77

5-74
6.57

in.

6.21

6.97

7-30

5-94

in.

3-41

5.68

8.15

7 - 32

in.

9.96
7.10

7.62

7-58

in.

5-37

5- 13
6.87

8.38

in.

+ 4-59
+ I -97

+ 0.75
+ 0.80

Year ... 22.96 28.54 26.25 25.16 27.82 3184 25-75 + 6.09
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1

It will thus be seen that the Winter and Spring were

decidedly warmer than the average, and the Summer and

Autumn rather colder. All the seasons were attended by

an excessive rainfall, the excess during the Winter months

(chiefly owing to the abnormal rainfall of the previous

December) having been as much as 4.59 ins. above the average.

The Spring was dry in the early part, but wet later. The same

remark applies to the Autumn, but the summer was wettest

in July.

The Year.

The mean temperature of the year was nearly half a degree

above the average, resulting chiefly from warm nights.

The first six months, August, October and December were

all above their average temperature, but July, September,

and November were all deficient, July having been as

much as 3
0

,
and November more than 5

0
, lower than the

average. The total rainfall for the year, 31.84 ins., was as

much as 6.09 ins. above the normal fall, and was higher than

in any year on my own registers since they were commenced
in 1883. The year 1892 comes second on the list, with

31.05 ins. An earlier Norwich register back to 1865, how-

ever, gives 3 wetter years, viz., 1872 with 34.27 ins.
; 1878,

33.05 ins.
; and 1882, with 34.97 ins. The total number

of days on which rain was recorded was again greatly in

excess of the average, and amounted to 232, or one day
less than in the previous year, which holds the record.

The average number of days with rain in a year is 195,

consequently, in 1910, it rained on 37 days beyond the

normal number. Thunder was very prevalent during the

Summer. March and November were the only months which
could lay any claim to an excess of sunshine, the year

having been unusually cloudy almost from beginning to end.

As might be expected under such conditions, the fruit crop

was poor, and harvest began late, but owing to drier weather
in September the in-gathering was not so protracted as in

the previous year.
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VIII.

ON THE OCCURRENCE OF

XYLOPHASIA ZOLLIKOFERI AT NORWICH.

At the meeting of the Society held on January 31st, 1911,

Mr. H. J. Thouless exhibited on behalf of Mr. A. Plunkett

a specimen of Xylophasia zollikoferi, which is not only one

of the rarest of British, but is actually one of the rarest of

European moths.

It was captured by Mr. Plunkett at Carrow, sitting under

a large electric lamp, on September 4th, 1905, As the species

is not mentioned in any accessible book dealing with the

British moths it has only recently been identified.

It is the fourth British specimen. The first was captured

at Deal in October, 1867, and is now in the Doubleday

collection in the Bethnal Green Museum. The second was
taken near Aberdeen in September, 1871. The third near

Middlesborough on September 26th, 1903, on sugar. The
Norwich specimen is the fourth. A fifth has since occurred at

Methley, near Leeds, on August 12th, 1910, when it was
shaken from a bunch of withered leaves.

Abroad it has occurred in extremely small numbers
(generally solitary specimens) near Berlin and Dresden, in

Switzerland, Bohemia, Galicia, Hungary, in the Ural District,

and in Central Asia.

The life history of this species appears to be absolutely

unknown, as neither ova, larvae, nor pupae have been described.
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IX.

THE GREAT AUK (ALCA IMPENNIS)

AND ITS EGG, IN NORWICH MUSEUM.

By J. H. Gurney, F.Z.S.

Read 3is£ January, 1911.

The history of the beautiful Great Auk’s egg, which was

presented last year to the Norwich Museum, and which is

here figured, is, I regret to say, somewhat obscure, like that

of so many others. The donor, Mr. James Reeve, bought

it from Mr. J. H. Walter, whose father obtained it about the

year 1850 from Dr. Pitman,* and that is nearly all we know
of it. The late Professor Newton was of opinion that this

egg was one of those which came from Herr J. G. Brandt, the

dealer at Hamburgh, through whose hands so many of these

rarities are known to have passed. In 1856 John Wolley

was told by Brandt that he had transmitted no fewer than

fifteen Great Auk’s eggs to England, besides others which

he sold on the Continent, and that all of them came to him

from Iceland through an agent, whose name was Siemsen.

(‘ Ootheca Wolleyana,’ vol. ii. p. 365.) Professor Newton
told me that the egg now at Norwich is possibly the same egg

marked in Herr Brandt’s sale catalogue (No. 661) at the

price of thirty shillings. Like all the other Great Auk’s eggs

which exist in collections, it has been blown in the old-

fashioned way by means of holes at the two extremities.

That at the larger end measures .95 x 0.6, as Mr. F. Leney,

who has measured it, informs me, and is neatly filled up with

a piece of egg-shell belonging to some other species. It will

be observed that the marbling of this egg is very rich, and

* See 'The Great Auk or Garefowl’ (1885), by Symington Grieve,

appendix p. 31.
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having been kept from the light with great judgment, the shell

is well preserved, and singularly little faded. Many of the

dark spots upon it are exceedingly handsome, and some of

the blotches of brown shade off with great delicacy into

lighter ones.

.The Stuffed Great Auk which has long been the pride of our

Museum, was formerly the property of Mr. Edward Lombe
of Melton, near Norwich, whose daughter, Mrs. E. P. Clarke,

presented it in 1873 to the Museum. Mr. Lombe obtained

it from Mr. Benjamin Leadbeater, but in what year is not

known, but in any case it was prior to 1822, which we are

sure of, because John Hunt says in his ‘ British Birds,’

of which the third volume published at Norwich bears 1822 as

its date, that his drawing was made from it whilst in Mr.

Lombe’s possession. Leadbeater was a bird-stuffer in Brewer

Street, Golden Square, a Fellow of the Linnean Society, and

a man of considerable knowledge. It is probable that other

Great Auks passed through his hands : he is known to have

possessed at least one egg also.*

Although the Greak Auk was a well-known inhabitant of

certain islands on the east coast of Canada, Iceland has

furnished practically all the stuffed skins now existing in

collections. Moreover, it was in Iceland that they held their

ground longest, in spite of much unjustifiable persecution,

the last known to have been killed there being two obtained

in June, 1844, on Eldey Island. These were sent to Copen-

hagen, where by the kindness of Professor Winge, I have had

an opportunity of seeing preparations of their bodies in spirit,

consisting of two hearts, the lungs, the windpipe, tongue, etc.

The number of Great Auk’s skins at present in existence is

believed to reach to eighty, and considering the rough way
in which most of them were prepared, they are still in wonder-

ful preservation. Our bird has probably been stuffed seventy-

five years, yet it looks as fresh as if it had only been done

seven : indeed, there can hardly be a finer example extant

than that of which the City of Norwich is the fortunate

possessor.

* ‘Ootheca Wolleyana,' vol. ii. p. 365 .
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X.

THE TIDES OF THE RIVER BURE

AND ITS TRIBUTARIES.

By Robert Gurney, M.A.

Read 28th February, 1911.

Much importance has, of late years, been attached to the

question of the present tidal condition* of the Bure and its

tributaries, and, in view of the rather vague ideas which seem

to prevail with regard to this matter, it seems advisable to

set forth such knowledge as has been gained concerning the

tides through work done by the Sutton Broad Laboratory.

The following notes do not pretend to completeness, nor

do they lay claim to originality. Every one who has visited

the Broads has, in my experience, very definite ideas with

regard to the tides, so that all that is desired is to communicate

the results of observations made with such accuracy as has

been found possible, in order to provide material for the

support or removal these of ideas. These observations have

been made chiefly by one not specially trained to the task

and acutely conscious of its difficulties, and they are intended

to serve as a supplement to Mr. Innes’ paper on the Chemistry

of the Waters of the Bure, so that the two papers together

may give a description of the tides which should be of interest

to all who know the Norfolk Broads.

The observations of the rise and fall of the water have been

made with a Richard recording tide gauge, which is a portable

* There is a general consensus of opinion that the range and influence

of the tides have been greatly extended by the dredging, in recent years,

of Yarmouth Harbour and of the Knoll.
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machine somewhat similar to an ordinary barograph. The

rise and the fall of water are communicated, by means of a

float and counterpoise, to the instrument, and the movement
is recorded as a curve traced on a chart (see Fig. i). The

drum revolves once in 24 hours, so that each chart records

the tides of a single day. The instrument has been carried

about the river on the Wherry “ Cyclops,” and set up wherever

required, and occasionally two identical instruments have

been set up simultaneously in different spots for comparison.

The instrument is an exceedingly convenient and accurate

one. The only difficulty experienced with it is that it is

impossible to find in the river places where the float is com-

pletely sheltered from waves. The waves made by passing

boats are sometimes so violent as to jerk the float wire off

the wheel of the gauge, so that constant watchfulness is

necessary during the day time. I have also known a mis-

chievous person deliberately to interfere with an unattended

machine.

Much use has been made of the records of the tides kept

for many years at Yarmouth, and I wish to express my
hearty thanks to the Yarmouth Port and Haven Commissioners

for their courtesy in granting me permission to make copies

of their records, and to the Harbour Master, Captain

Bammant, for the facilities he has granted me in doing so.

River Tides.

It is important at the outset to state what may properly

be understood by the word Tide. The word is very freely

used upon our rivers, and appears to be applied generally to

any and every movement of the water, periodic or otherwise.

The tide in a river shows itself firstly by a rise and fall of

the water level, and secondly by an ebb and flow of water.

The first is the tidal wave as propagated from the sea and

corresponds to it more or less nearly in period. The second

is the tidal stream which is only a secondary effect of the tidal

wave caused by the entry of it into shallow water. This
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distinction must always be borne in mind. The tide, as

generated in the Pacific Ocean, consists simply in the forma-

tion of two waves, of small height, which follow the moon’s

course round the earth without necessarily any horizontal

movement of the water. But when the waves propagated

from the primary waves enter our shallow seas their progress

is impeded, their height is increased, and a current is induced.

In the sea, wave and current are generally so closely associated

that, for practical purposes, they may be treated as together

forming “ the tide,” but in rivers wave and current may
come to have such different periods that a distinction is very

necessary. In the sea ebb and flow may be simultaneous

with fall and rise, but in rivers this is never the case.

In the sea, as has been said, the current, as a rule, ebbs

when the water level falls and flows when it rises, but in

a river the current has this peculiarity, that the flood current

continues to run after the level has begun to fall, and the

ebb current runs after it has begun to rise. The reason of

this is that there is always a certain mean level of water in

the river such that the water rises as much above it at high

water as it falls below it at low water, and when the water

rises above the mean the current will flow upstream, and

whenever it falls below the mean the current will set down-

stream. It follows that at low water the current will be

downstream and will continue to be so until the level has

risen to, or above, the mean, when the current will be reversed.

But, as the flood current has to create its own head while

the ebb has the natural stream behind it, the ebb current

will always tend to run longer than the flood, and the

difference will be the more pronounced according to the amount

of water discharged by the river and the distance from its

mouth. “ The downward stream, in fact, lasts longer than

the upward one. The moments at which the currents change

will differ in each river according to the depth, the rise and

fall of the tide at the mouth, and the amount of water delivered

by the river. An obvious consequence of this is that in rivers

the tide rises quicker than it falls, so that a shorter time



THE RIVER BURE AND ITS TRIBUTARIES. 2ig

elapses between low water and high water than between

high water and low water.”*

A sufficiency of observations on the duration and speed

of the currents in the Bure would require more attention

than I have been able to give, but, so far as my notes go,

they are in accordance with the principles given.

At St. Benet’s Abbey, about 17 miles from Yarmouth,

the flood current begins to run about an hour after low water.

The ebb, on the other hand, was found, on the average, to

begin 39 minutes after high water. The duration of flood

and ebb was found to be 4 h. 50 m. and 7 h. 17 m. respectively,

which is probably a fair approximation to the average.

At Ludham Bridge, about a mile from Ant Mouth, obser-

vations made in July, 1910, showed that the ebb began, on an

average, 1 h. 50 m. after high water and the flood 2 h. 37 m.

after low water. The duration of flood and ebb currents

was, on an average, 5 h. 42 m. and 6 h. 51 m. It seems

probable that these observations convey a somewhat false

impression. The period at which they were taken was 4

—

7

days after full moon with moderate South-westerly winds,

and it was noticed that the interval between high water and

the turn of the current became longer and that between low

water and the flood shorter during the period. It is clear

that some disturbing influence was at work, and, as will be

shown below, the effect is precisely that which may be expected

from Southerly winds.

Lower down the river at Stokesby and Muckfleet, a few

notes on the currents were made in September, 1910. Those

at Stokesby, however, are very incomplete, and were taken

at a time of exceptional tides. They show that, at that time,

the ebb began one hour after high water and the flood 1 h.

31 m. after low water. The duration of three ebbs averaged

7 h. 28 m.

At Muckfleet the ebb began 1 h. 27 m. after high water

and the flood 3 h. 1 m. after low water, the duration of

ebb and flood being 7 h. 55 m. and 4 h. 37 m. respectively.

Whether these figures represent the normal state I cannot

* G. H. Darwin, ‘The Tides/ London, 1901, p. 52.
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say, but I suspect that, as a great deal of fresh water was
passing down at the time, the duration of flood and ebb are

not usually so dissimilar.

Summary of these observations.

Ebb after

High Water.
Flood after

Low Water.
Duration
of Ebb.

Duration
of Flood.

Stokesby I h. 1 h. 31 m. 7 h. 28 m. —
Muckfleet 1 h. 27 m. 3 h. 1 m. 7 h- 55 m. 4 h. 37 m.

St. Benet’s .

.

39 m. 59 m. 7 h. 17 m. 4 h. 50 m.

Ludham Bridge 1 hr. 50 m. 2 h. 37 m. 6 h. 51 m. 5 h. 42 m.

Where there is a narrow cut leading from a broad into the

river, as at South Walsham, Ranworth, and at Rockland on

the Yare, the current changes in these cuts earlier than in

the river, so that water may be running out of the cut at a

time when the current in the river is upstream. Apparently,

in these cases, the Broads may be regarded as reservoirs

which discharge or receive water as soon as the level begins

to fall or rise in the river.

The actual speed of the current is not easy to measure

accurately, but it is exceedingly slow. So far as I have been

able to make out at Ludham Bridge about three hours after

the ebb began the speed was no more than 525 yards per

hour. Another observation two hours after the turn of the

tide made the speed only 333 yards per hour. Higher up the

Ant, three hours after the ebb began, the speed was estimated

to be between 210 and 219 yards per hour. At Ant Mouth, in

the Bure, 45 minutes after the flood current began to run the

speed of the current was worked out at 704 yards per hour.

Wheeler* states that in the lower reaches of rivers nearest

the sea the average velocity throughout the flood is 2—4 miles

per hour, with a duration of 5—5J hours, so that sea water

cannot be driven normally further than 12—15 miles up the

river. This calculation exactly corresponds with the fact

as proved by Mr. Innes that no trace of sea water can be

found above Acle Bridge. It is clear that the sea water

* Wheeler, ‘ Practical Manual of Tides and Waves,’ London, 1906

P- 97 -
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entering the river drives back the fresher water previously

occupying the seaward section of the river, and this effect

is repeated higher and higher up. There is, therefore, an

oscillation backwards and forwards of bodies of water, though,

owing to the ebb lasting longer than the flow, there is a slow

progress of all the water to the sea. The same water that

occupies the river at any given point at slack of the ebb

will be driven upwards and come down again with the next

ebb to a point a little befow that at which it started. It

has been calculated that in the Thames at Barking water

descends the river at the rate of one-third of a mile per day.

Wheeler (ibid. p. 103) states that sea water runs 15 miles

up the Bure at normal tides and 19 on high tides. It has,

however, been abundantly proved both by figures given by
Mr. Innes and by others in our possession as well as by the

evidence of the fauna, that in normal circumstances sea water

cannot be traced beyond Acle Bridge. With exceptionally

high tides the salt water probably penetrates more than

19 miles up the river, while in opposite conditions the water

may be nearly fresh and may contain living fresh-water

Crustacea as far down the river as the Yacht Quay at

Yarmouth. On September 15th, 1910, the fauna was that

of fresh-water right down to the Yacht Quay, and the salinity

there at low tide only 34 grs. Chlorine per gallon.

The Tidal Wave.

As has been said above (p. 218), the tide in a river rises

quicker than it falls, so that a shorter time elapses between

low water and high water than between high water and low

water. This is very well shown by the charts which have

been taken on the Bure. For instance, at Muckfleet on

June 7th, 1906 (Fig. 1), the water rose nearly 8 inches in the

first 45 minutes, or at the rate of about .18 inch per minute,

while it took /\\ hours to rise the remaining 8 inches of the

complete tide. The whole period of the rise was, therefore,

5J: hours. From high water to low water the period was

about 7 hours.
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Similarly at Acle Bridge the average duration of the rise

from a week’s observations was found to be 5 h. 36 m. and

of the fall 6 h. 40 m. The difference in duration is not constant,

since it is affected by wind and other factors. For instance,

at Thurne Mouth at neap tides and with a moderate Westerly

wind the rise and fall took approximately the same time

—

6 h. and 6 h. 15 m. respectively, while, at the same place on

another occasion at spring tides and with light Southerly

winds following on Northerly winds, the rise lasted 5 h. 40 m.

and the fall 6 h. 35 m.

The height of the wave decreases as it proceeds up the river,

and the abrupt rise at the beginning of the flood becomes

less and less pronounced. As a consequence of this the curve

traced by the tide gauge becomes flatter and more even,

this flatness making it exceedingly difficult and often impossible

to decide the precise moment of high water. The tendency

to a sudden rise from low water persists and generally permits

the moment of low water to be ascertained fairly exactly.

But at high water the level tends to remain stationary for

a considerable period, sometimes for nearly an hour, and then

ensues a rather sudden drop somewhat comparable to the

sudden rise from low water in the lower reaches of the river.

This change in the form of the wave can be well seen in the

diagram (Fig. 2). But wherever a good normal tide curve

can be obtained, the rise and fall are always greatest at the

beginning of the flood and the ebb.

The form of the tide wave appears to be very different in

the Yare and the Waveney from what it is in the Bure. At

Oulton Broad tracings were taken for six complete tides from

September 21st to 23rd, 1906, and in each case the curve

shows an absolutely simple rise and fall with no apparent

difference between the beginning and the end of the flood

(Fig. 3). Charts taken at Brundall on the Yare on June 22nd,

1906, show much the same thing, but in this case there is

a distinct trace of a bore at the beginning of the flood, and

so an approximation to the conditions in the Bure. I cannot

offer any explanation of this difference unless it is to be

accounted for by the greater depth and volume of these rivers

offering less obstruction to the progress of the wave.



Fig. 2.—Chart showing tracings of the Tide Wave taken with a Tide Gauge at various points in the River Bure, the River Ant, and in

Heigham Sounds. Each horizontal division corresponds to a rise of three inches.
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The charts from Brundall and Oulton show well what is

often indistinct in the records from the Bure, namely the

difference in range between alternate tides, or the diurnal

inequality. In the charts from Oulton the afternoon tide

was always greater than the morning tide. The same thing

may be traced in favourable conditions in the Bure, but since

the range of the tide is so small, the difference between
successive tides is liable to be obscured by any disturbing

factor such as wind. Thus at Acle Bridge in July, 1906, the

range of successive tides was :

—

Morning. Afternoon.

Time. Range. Time. Range.

2.0 nf in. i-45 13$ ’n -

2.30 iof in. 2.30 i 3 f in.

3-o 9 in. — —

The Progress of the Wave up the River.

(a) The River Bure.*

The progress of the wave may best be traced by showing

the range of tide at different points in the river. The range

of the tide is the rise from low water to high water of any given

tide, and must be distinguished from the “ Rise,” which

means the rise from mean low water of spring tides. As no

fixed datum line is available I have been obliged to give

in all cases the range only. This course has obvious dis-

advantages in that it somewhat obscures the significance of

the charts. Thus the range of two tides might be the same

although a strong North wind might have held up the ebb

to an unusual level, so that the second flood might have come
in on the top of this and caused an exceptional rise.

The range of the tide off Yarmouth is comparatively small,

amounting to about 6 feet at springs and 4 feet at neaps,

* Drainage area of the Bure and its tributaries, 337 square miles.

Gradient of the Bure 1 in. 30,000 or about 2" in the mile.

Average flow of river at Horning about 40,000,000 gallons per day.

Q 2
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but it is subject to great variation. At Southtown Bridge,

below the confluence of the Bure and Breydon Water, but

about 2f- miles from the Haven Mouth, records of the rise

of the tide have been taken for many years, and here the range

is, on an average, about a foot less than on the Bar. In

Fig. 4 I have attempted to compare the range at the two

Fjg. 4.—Chart showing Range of Tide at the Bar (A—B) and Southtown (C—D)
for eight months, taking comparable Tides in each case.

places in a manner which is adequate though rough. As the

day tides only are taken at the Bridge the range has had

to be taken either from low water to high water or from high

water to low water as the figures allow. The figures given

represent the average for eight months according to the age
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of the moon. The period is not sufficiently long entirely

to remove the effects of abnormal tides, but it is enough

to show clearly the difference of range at the Bar and at

Southtown Bridge.

The following table gives further details of the tidal range

at Southtown Bridge abstracted from the figures for 24 months

(September, 1905

—

June, 1906, and April, 1907, to May,

1908).

Average. Weekly Range. Extreme Range. Height on Gauge.*

Springs. Neaps. Springs. Neaps. Springs. Neaps.

4 ft. 7 in. 3 ft. 7 in. 5 ft. 4 in. 2 ft. 7 in. 6 ft. 3 in. 4 ft. 4 in.

At Muckfleet.

The Muckfleet Dike, about 10 miles from Southtown Bridge,

is about the extreme point at which salt water may normally

be traced. Here records were taken of five tides on June

7th—8th, 1906, showing that the range, during normal spring

tides, without apparent influence of wind, varied between

14 and 16 inches. The form of the tidal curve is very well

shown here (Fig. 1).

A rather longer series of observations were taken at the

same point from September 12th to 16th, 1910. The moon
was at its first quarter on September nth, so that the period

corresponded to one of increasing tides.

The wind was North-easterlyduring the period, but of moder-

ate strength, so that no disturbance of the tide should be looked

for. Taking the range from low water to high water and

from high water to low water of each successive tide there

was a gradual, though rather intermittent, rise of range from

6.9 in. to 9.3 in. The only notable exceptions were the tides

of September 14th, when the range of low water at midnight

on September 13th to low water at 1.30 p.m. on September

14th was 10.9 in. and 10.2 in. I cannot account for this from

the weather observed. There was heavy rain and a dead

* Zero on the Yarmouth gauge is the average low water of spring

tides, and is 1 ft. 9 in. below O.D.
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calm in the night, and the wind rose somewhat and blew from

the East about io a.m. The tendency of Easterly winds is

to increase range, but it seems unlikely that wind of the force

observed should have had so immediate an effect.

The average range for the four days was 8.19 in., and the

average duration of rise and fall was 6 h. 6 m. and 6 h. 13 m.

respectively. The duration of the rise in the morning of

September 14th alluded to above was 7 h. xo m., which is,

of course, exceptional.

High water was found to occur on an average 2 h. 16 m.

after high water at Yarmouth Pier.

Acle Bridge.

At Acle Bridge, about 12 miles from Yarmouth, tide charts

have been taken for the week July 4th—nth, 1906. The

weather conditions during this time were very favourable
;

no rain fell and the wind was light and variable. The moon
was full on July 6th.

From this series of charts the tides have been transferred

in a diagrammatic form to Fig. 5 and there compared with

the tides at Yarmouth Pier. It will be seen that they follow

the latter exactly, and that both increase with remarkable

regularity till the day after full moon without any pronounced

diurnal inequality. From that point diurnal inequality

becomes very pronounced, but, while the smaller morning

tides regularly decrease, the larger afternoon tides remain

at spring height at Acle and only very slightly decrease at

Yarmouth.

The range at Acle during the period varied from 9.2 in.

to 14.8 in., showing an apparent loss of height of about an

inch in the two miles from Muckfleet. During the first day

(July 4th—5th) simultaneous observations were made by

means of a second identical tide gauge placed above the Bridge,

and these showed a difference in range between the two

points above and below (barely 100 yards apart) of inches.

There can be no question of the correctness of this result, and

the difference is evidently due to the obstruction offered by

the narrow span of the bridge to the progress of the wave.



Trans. Norfolk & Norwich Nat. Soc. vol. ix. p. 228.

Fig. 5.

—

Diagram of the Tides at Acle (upper line) and at Yarmouth Pier (lower line) from July 4th to July nth, 1906.

The Tides at Acle are plotted on a scale four times as large as that for the Pier, so that each horizontal division

is equivalent to a rise or fall of three inches.
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No difference was found between the times of high water at

the two points.

Another short series of readings taken above the Bridge

on September 5th—7th, 1905, with the moon at its first

quarter and light Southerly winds, showed a range of 7 to 9
inches, so that the range at Acle Bridge may be taken as

7
—

9 inches at neaps and 13—15 inches at springs.

Thurne Mouth.

Between Acle Bridge and Thurne Mouth the distance is

2J miles. As shown by charts taken simultaneously at Acle

and at Thurne Mouth on July 6th—7th (full moon), there

was a loss of range of 5.3 inches. The range at Thurne Mouth

was, on this occasion, 8.7 inches. On September 10th—nth,

1905, at neap tides the range was 7 inches, so that it appears

that the difference between springs and neaps becomes more

than proportionately less, the smaller is the range.

St. Benet’s Abbey.

At Thurne Mouth the Thurne River enters the Bure and

receives a branch of the tidal wave. Following the course of

the Bure for two miles the South Walsham Cut enters on the

left and the River Ant on the right. The ruins of the Abbey
stand on the North bank nearly opposite the South Walsham
Cut. Several charts of the tide have been taken at various

points in this part of the Bure sufficiently near to be treated

together.

At this point, between St. Benet’s Abbey and the Ant

Mouth, the range of the tide is about 5 inches. No relation

has been traced between the range and the prevalence of

spring or neap tides, and the variations observed are probably

entirely due to wind and the height of the water level, since

it appears that, roughly speaking, the higher the level the

less the range. The range has been found to vary between

2.3 in. and 5.7 in., but is usually about 5 in.

On September 25th, 1906, two tide gauges were set up,
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the one below and the other above the mouth of the Ant,

at a distanee of about 130 yards from each other. Un-

fortunately only a single complete tide was recorded, but,

if that single observation is to be believed, there was a differ-

ence of range of 1.4 in. and of time of 30 minutes. In other

words the propagation of the tidal wave up the Ant appears

.to cause a loss of range of 1.4 in. and delays its passage up

the Bure by 30 minutes. The evidence is, however, not

sufficient to justify such an assertion, but it raises a point

worth further study. That the tidal wave is notably affected

by entering subsidiary channels and by obstructions is shown

also by observations carried out in the same way as I have

described at Ranworth Cut.

Ranworth Cut.

Here again a pair of tide gauges showed a difference of

.2 in. in range and of 15 minutes in time between points

just above and below the Cut. The total range here in the

Bure is about 3J inches. A little further up the river, at

Horning Ferry, three tides recorded on July 5th—6th, 1906,

showed a range of 3.8, in which is probably the extreme range

at this point.

Ranworth Broad.

About a mile above Ant Mouth a narrow channel about

half a mile long leads from the river into Malthouse Broad.

Ranworth Broad itself is reached by certain narrow openings

from Malthouse Broad. Through the kindness of Mr. J.

Cator I was able to set up a tide gauge in Ranworth Broad

on August 26th, 1908, and a continuous tidal record was

kept until September 26th. From the charts so taken

a fairly accurate idea of the tide in the Broad can be formed.

Taking an average over the whole period the range of tide

was found to be nearly 3 inches, but separating the period

into weeks corresponding to neap and spring tides the range

was :—Springs, 3.25 in. Neaps, 2.58 in.
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High water occurred on an average 4 h. 9 m. after high

water at Yarmouth Pier.

The water level and the range of the tide are very distinctly

affected by wind and rain. Taking the mean range as 3 in.,

the lowest ranges of the period occurred between September

2nd and 6th, corresponding to the day before and three

days after the first quarter of the moon—in other words to neap

tides. But during this time there was heavy rain and the

wind was rather strong from the West, North-west, and

North-east, and the water level was remarkably high. The

water level then fell steadily, till at full moon on September

10th the level was lower than on any other day in the year.

The range, on the other hand, was almost steadily above the

mean, and quite exceptionally large on the day of lowest

water level. Strong Southerly winds prevailed at this time,

with no rain. The steady fall of water was broken by a rise

of September 7th, with a West wind, and the range was then

correspondingly lower. These facts, taken in conjunction

with others to be given later, show that Northerly winds tend

to raise the water level and to decrease range, while Southerly

winds have the reverse effect. Also that the higher the level

of the water, that is to say the more water there is in the

river, the less is the range of the tide. The general water

level is not dependent on the tide, as it may be at its highest

at neaps and its lowest at springs.

On September 17th, at the last quarter of the moon, a strong

S.W. wind blew. There was then so sharp a fall of water

level that, in the morning of that day, there was absolutely

no tide. The water fell from 5.30 p.m. on September 16th

till 12.15 p.m. on September 17th. At Yarmouth the cor-

responding tide was nearly 2 feet less than the preceding

and following tide.

South Walsham Broad.

On August 28th, 1906, two tide gauges were set up, the

one in South Walsham Broad and the other in the river, just

above the entrance to the South Walsham Cut, and records

were taken till August 30th.
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The range of the tide was found to be practically identical

in the two cases, the average being 4.5 in. in the river and

4.4 in. in the Broad. The moon having just passed its first

quarter the tides were neaps. On the other hand high water

was reached 34 minutes earlier in the river than in the Broad.

Above Horning.

Above Horning the tidal wave becomes so small and there-

fore so easily obscured by secondary influences that observa-

tions become very unreliable. Opposite Hoveton Great

Broad the average range for a week’s records was 2.3 in., the

extremes varying from 1 in. to 3.3 in. The same result was

found opposite the entrance to Wroxham Broad, but in both

these cases if the tides are taken separately it is often impossible

to say, from the curve traced on the chart, that there has

been on any particular occasion a definite tidal oscillation.

It is impossible to discover, with any approach to accuracy,

the times of high water and low water. I find it, in fact

impossible to give any reliable figures for the tides, if such

exists, in Hoveton and Wroxham Broads, but I hope to carry

out further investigations with a tide gauge specially modified

for the purpose.

The Thurne River.

It has already been stated that the range of tide in the Bure

at Thurne Mouth was found to be about 7.8 inches. At
Womack Broad, ij miles from the mouth, the range on

September 23rd—25th, 1908, was 6.5 in., and at Potter

Heigham Bridge, three miles from the mouth, on September

nth—12th, 1905, it was 5 inches. These figures are derived

from single observations, but are probably very near the

normal range.

About a mile from Potter Heigham Bridge the Candle

Dike enters the river, bringing the waters of Hickling Broad

and Horsey Mere, and beyond this point the river becomes

very narrow and weedy, and is known as the Hundred stream.

Candle Dike broadens out into Heigham Sounds, and here

the tide gauge has been used three times. The average
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range was 1.6 in., the averages for the three sets of charts

being i in., 1.5 in., and 2.2 in. These charts show great

irregularity in the duration of rise and fall.

Attempts have been made to obtain evidence of a satis-

factory tide in Hickling Broad and Horsey Mere, but the

records are so extremely irregular that the attempts were not

successful. In Horsey Mere there was not the slightest

oscillation of level, while in Hickling there is an oscillation

which, if the periodicity of it can be neglected, indicates,

a rise and fall of about an inch. But there appears to be

no correspondence between the periods of the oscillation and

the period of the tidal wave, and it is very probably to be

interpreted as an irregular rise and fall due partly to the

pumping of water into the Broad from the marshes and partly

to wind acting on so large a sheet of shallow water. Such

a piling up of water by wind is a well-known phenomenon,

and should be taken account of in all attempts to prove the

existence of a tide in such waters.

The evidence of currents in Deep Dike, leading out of

Hickling Broad, has been adduced to prove the existence of

a tide, but this evidence is distinctly unreliable. The

current in this dike varies in direction, sometimes flowing out

of and sometimes into the Broad, but it has been shown that

the period of its flow does not correspond with the period of

a tide. For instance, the evidence given in the Hickling

Broad Case in 1892, to prove the existence of a tide, showed

that the period of flow and ebb in the dike varied from i|

to 21 hours, and also showed that the time of high water was,

after four days’ observations, i-S hours earlier than on the first

day, a fact that is obviously not in accordance with tidal

theories.

The fact is that, at the limit of tidal influence, that influence

is so slight that it becomes almost a matter of opinion whether

it exists or not. With regard to Hickling evidence can be

adduced that there was no tide in the usual sense at the

time the observations were made. But it is very possible

that there are times on which a tide might be distinctly

traced, but it would certainly require a tide gauge of great
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accuracy which would record the changes of level on the

same, or a larger, scale than their actual range.

The Ant.

The Ant is a very narrow winding river, and is obstructed

three-quarters of a mile from its mouth by Ludham Bridge.

Just below the Bridge the range of tide varies from 2.3 to

4 inches, the normal range being probable about 3 inches.

On the other hand, the very narrow span of the Bridge offers

such an obstruction to the passage of the water that the

range above the Bridge is much less. On September 19th

—

20th, 1906, while the range below the Bridge was 4 inches,

above the Bridge it was only 2.9 in., showing a loss of 1.1 in.

Other observations taken above confirm this conclusion,

since the range was found to be 1.5 in. and 1.9 in. respectively.

Above Ludham Bridge no observations have been taken in

the river, but records have been kept over long periods in

Barton Broad and Sutton Broad. Here, as in Hickling,

though to a greater extent, no clear evidence of a tidal rise

and fall can be detected. It was at one time thought that

a rise and fall of \ inch could be traced at Sutton, but a closer

study of the record throws much doubt on this conclusion.

The water does indeed rise and fall, but no period can be

assigned to the oscillation which agrees with that of a true

tide.

In August of this year hourly records were made of the

height of the water at Sutton during the day for a whole

week, the readings being taken with a float to ¥Vnd inch.

These readings were then plotted on paper on a very much
enlarged scale, but, though on certain days there was a

distinct appearance of a periodic oscillation, on other days

nothing of the sort could be traced. I had hoped, by having

a tide gauge altered to record the movements of the water on

the natural scale, to be able to decide this question definitely

for Sutton at all events, but unfortunately the alteration has

affected the working of the instrument, and it has not yet been

got into working order.
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Summary of all Observations without regard to

Lunar Periods.

PLACE-

DURATION.
RANGE.

Rise. Fall.

(a) River Bure
Stokesby 6 h. 3 m. 6 h. 12 m. 14.4 ins.

Muckfleet 5 h. 50 m. 6 h. 33 m. 11. 0 ins.

Acle Bridge . 5 h. 39 m. 6 h. 59 m. 9.2 ins.

Thurne Mouth 5 h. 50 m. 6 h. 25 m. 7.3 ins.

St. Benet’s Abbev 5 h. 23 m. 6 h. 57 m. 4.2 ins.

Ranworth Cut 4 h. 45 m. 6 h. 37 m. 2.7 ins.

Horning Ferry 5 h. 40 m. 6 h. 40 m. 3.4 ins.

*Woodbastwick 5 h. 54 m. ? 6 h. 30 m. ? 2.0 ins.

*Wroxham 4 h. 15 m. ? 7 h. 0 m. ? 2.0 ins.

(6) Thurne River
At Womack Broad 5 h. 35 m. 6 h. 30 m. 5.9 ins.

Potter Heigham . 5 h. 22 m. 6 h. 15 m. 4.9 ins.

Heigham Sounds . 5 h. 20 m. 7 h. 5 m. 1.5 ins -

(c) River Ant
Ludham Bridge 5 h. 25 m. 6 h. 38 m. 2.4 ins.

The Time of High Water.

The time of high water at Yarmouth Bar can, of course,

be obtained from the published tide tables. The time actually

observed often varies considerably from the time predicted,

owing to causes the influence of which will be discussed below.

The following table is intended to show how much time

elapses between high water on Yarmouth Bar and high water

at various points in the Bure and its tributaries. It is natural

that, in dealing with necessarily scanty observations from

each separate point, the conclusions will be open to error,

since the tides are subject to so many disturbances. In order

to eliminate the error as far as possible I have taken the

average of all observations at each place. The figure given

for Southtown Bridge is the average for 22 months’ records.

* These figures, owing to the irregularity of the movements of the
water, do not pretend to accuracy. They are the nearest approach
that can be made to connecting the movements with a tidal period.
It has not been found possible to tabulate any Records from Hickling
or from above Ludham Bridge.
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PLACE. High Water later than
at Yarmouth Bar.

Distance fiovu

Southtown Bridge.

(a) River Bure
Southtown Bridge 31 m. —
Stokesby 2 h. 2 m. 9J miles

Muckfleet 2 h. 16 m. 10 miles

Acle Bridge . 2 h. 30 m. 11 J miles
Thume Mouth 2 h. 52 m. 14} miles
St. Benet’s Abbey 3 h. 25 m. 16J miles
Ranworth Cut 3 h. 3i m. 17^ miles

Homing Ferrv 4 h. 0 m. 19 miles
Woodbastwick 4 h. 56 m. ? 21 £ miles

Entrance to Wroxham
Broad 5 h. 27 m. ? 23 miles

(b) River Ant
St. Benet’s Abbey 3 h. 25 m. 16J miles
Ludham Bridge 4 h. 5 m. 17 miles

(c) Thurne River
Potter Heigham Bridge 3 h. 30 m. 16$ miles

Heigham Sounds . 4 h. 3 m. 18J miles

The Effect of Wind upon the Tide.

The effect upon the tide in the river is probably entirely

indirect, that is to say, it does not check or assist the tide once

it has entered the river. On the other hand, the local effect

may be very great upon the Broads themselves, and may
give rise to an oscillation of level which might incorrectly be

•called a tide. Thus Mr. Wheeler states (“ Manual of Tides

and Waves,” p. 76), that “ a gale blowing on one of the

Norfolk Broads, half a mile across, caused a difference of

7^ inches as between one side and the other.”

The effect of wind upon the river tides is not one which is

easy to show clearly from observations taken on the river

itself. Undoubtedly the effect is very great, but it is

impossible to estimate it accurately except at times when
•the effect is at its maximum. The irregularities so constantly

•observed are, no doubt, in most cases due to wind, but they

can only be definitely referred to it when the wind is known
to have been blowing with the force of a gale. Another source

•of difficulty is that the tides are influenced by the conditions

of weather prevailing in the North of England, which may
be quite different from those observed on the East Coast.

The most frequent cause of abnormal tides on our coast,



THE RIVER BURE AND ITS TRIBUTARIES. 237

and consequently in our rivers, is the prevalence of strong

Northerly winds, and particularly North-west winds. Such

winds, blowing as they do in the direction of the flow of the

flood current, have a decided tendency to cause tides of

abnormal height. This is not as a rule due to ah increase

in the rise of the tide, but to a checking of the ebb, so that at

low water the level of the water stands at nearly the same

height as the previous high water and the next flood tide is

superimposed on it. The following instance shows this very

well.

I9°5- Height. Range. Duration.
Difference from
predicted H.W. Wind.

Jan. L. w. H. W. L. W. to

H. W.
L. W. to

H. W.
H.W.to
L. W. Earlier Later.

ft. in ft. in. ft. in. h. m. h. m. h. m. m.

5 a.m. O 3 6 6 6 3 6 0 6 35 — 9 W.N.W., light

p.m. O 5 6 7 6 2 5 45 6 20 — 6

6 a.m. O 2 5 IO 5 8 6 0 6 xo —
4 Westerly, strong to gale

p.m. O I 7 7 7 8 6 5 5 10 — 18 8 p.m., W.N.W., mod. gale

7 a.m. 6 O 12 3 6 3 5 0 8 35 1 53 — 4 a.m., N.W., heavy gale
8 a.m., wind abating

p.m. O II 4 7 3 8 4 25 7 45 1 13
— 8 p.m., S.W., strong breeze

These observations, taken at Gorleston Pier at the time of

full moon, show very strikingly this effect of a North-westerly

gale. It will be seen that on January 6th high water reached

a height on the scale of 7 ft. 7 in., but during the period of

ebb, which lasted 5 h. 10 m., the level fell only 1 ft. 7 in.,

leaving the low water level at the height of an ordinary spring

tide. The succeeding flood tide, flowing for only 5 hours

and of quite normal range, consequently raised the level to

12 ft. 3 in., which is quite exceptional. The wind fell and

eventually changed to S.W., and as a consequence the ebb

continued for 8 h. 35 m., and practically restored normal

conditions, even reversing them somewhat, as is shown by the

low high water level on the evening of J anuary 7th. It is clear

that the force of the wind enabled the normal body of water to

be brought up by the flood in less than normal time and

practically prevented the water from ebbing. Records of

this same tide at Southtown Bridge show that high water
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was 2 h. 15 m. later there than at the Pier, which is 44 minutes

more than the mean. The level of high water was 9 ft. 10J in.,

and of the succeeding low water 3 ft., showing that normal

conditions were not so rapidly restored here as at the

Pier.

Many similar examples could be given of the effect of

Northerly winds. A very curious example is found in the

tides of Januar}' 31st, 1905. Low water on January 30th was

at 11.40 p.m. with a height of 4 in. on the scale. The wind

during early morning of January 31st rose to a N.W. gale,

and from 2 a.m. the water ran continuously into the harbour

until 6 p.m., or 16 hours in all. The morning tide at 6 a.m.

reached 6 ft. 11 in., and the level of water fell only 2 inches

during the ensuing 5 h. 50 m. It might have been expected

that the tide would then have risen another full 4 feet and

have reached 11 feet at high water. As a matter of fact

the wind fell and turned to West and the next tide reached

7 ft. 9 in., which was only a rise of one foot from low water.

These two examples among many show clearly the influence

of Northerly winds on the tide at Yarmouth, but they do not

show how that influence is felt in the river. The following

case illustrates the effect of unusual tides in the river itself.

On September 2nd, 1910, a tide gauge was set up at Stokesby.

On that day, and up to at least 12.30 p.m. on September 3rd,

the floating fauna of the river was that characteristic of quite

normal fresh water, and there were considerable quantities

of Diatoms present. On September 3rd (full moon) the wind,

which was North-west, began to rise and, probably as a con-

sequence, the level of high water was about 10 inches higher

than on the previous night
;
the ebb current also flowed

only 5 h. 43 m., which is much less than the normal

time, the flood current beginning only 43 m. after low

water.

During the night the wind rose, and during the whole of

September 4th a North-west gale blew. High water at noon

was then 14 in. higher than on September 2nd (see Fig. 6).

The ebb, however, after this high water lasted 7 h. 40 m.,

and the next flood began 1 h. 50 m. after low water, the
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prolonging of the ebb being possibly due to the heavy rain

which fell in the morning and no doubt caused great pressure

from above. But in spite of the rain, there was, during the

night, a complete change in the whole body of water. Whereas
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at noon on the previous day the fauna was a purely fresh-water

one, at noon, on September 4th, it was absolutely marine,

as shown in the accompanying list.

LIST OF SPECIES TAKEN AT STOKESBY.

September 3rd, 1910. 12.30 p.m., about high water.

CLADOCERA.

Daphnia longispina.

Ceriodaphnia pulchei.la.

SCAPHOLEBERIS MUCRONATA.

Bosmina longirostris.

Chydorus sph.ericus.

OSTRACODA.

Notodromas monacha.

COPEPODA.

Cyclops serrulatus.

Cyclops hyalinus.

Canthocamptus sp. ? (lost).

Eurytemora lacinulata.

MALACOSTRACA.

Neomysis vulgaris.

Pal^monetes varians.

ROTIFERA.

CONOCHILUS VOLVOX.

Diatoms present.

September 4th. 12.30 p.m., about high water.

CLADOCERA.

Ceriodaphnia pulchella, x sp.

OSTRACODA.

Not identified.
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COPEPODA.

Cyclopina LITTORALIS.

Centropages hamatus.

Paracalanus parvus.

Acartia discaudata.

Euterpina acutifrons.

TaCHIDIUS LITTORALIS.

Peltidium DEPRESSUM.

Caligus rapax.

MALACOSTRACA.

Idotea linearis.

Gammarus duebeni.

Gnathia maxillaris.

Heterotanais gurneyi.

Neomysis vulgaris.

Sph^eroma rugicauda.

Macropsis slabberi.

Pal.emonetes varians.

CIRRIPEDIA.

Larvae of Balanus sp.

OTHER SPECIES.

OlKOPLEURA DIOICA.

Noctiluca MILIARIS.

Hormiphora.

POLYCILET LARV.E.

The salt water must have reached far up the river, for the

fauna was exactly the same at dead low water. The difference

was exceedingly striking, since not only was the water useless

for washing purposes, but it was brilliantly phosphorescent at

night. Conditions, as regards the fauna, remained the same

till September 7th, when, though the floating fauna was still

marine, the capture of a Dragon-fly larva and of some floating

fresh-water weed showed that fresh-water was pushing its

way down. Unfortunately I was unable to analyse the water

during this period, but at xo a.m. on September 7th, the salinity

r 2
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was 705 gr. per gallon-undoubtedly a fall from what it had been.

On that day I left Stokesby, and found that even then the

salinity at Thurne Mouth showed a strong admixture of salt

water, though at that point fresh-water species reappeared.

The records of the tides at Yarmouth show that the morning

tide of September 3rd ran up to 7 ft. 7 in., or 2 ft. 6 in. higher

than the previous one, but that at 3.20 a.m. on September 4th,

low water stood at 2 ft. 6 in., and in five hours the tide rose

to 8 ft. 3 in. It was no doubt this tide that drove such an

immense body of salt water up the river. It is, however,

possible that the previous tide sent some up, and that the

water was not quite fresh when I was collecting fresh-water

species, but there must have been a very great change between

noon on September 3rd and noon on September 4th. The

change is all the more striking from the fact that on September

14th conditions were so entirely reversed that the water was

entirely fresh right down to the Yacht Quay at Yarmouth.

A tide of exactly the same height occurred on July 7th, 1903,

and then marine species were still to be found at Thurne

Mouth on July 13th, and the salinity even at Sutton was

above the normal.

The highest tides that have been recorded at Yarmouth
have occurred during the winter, high summer tides, so far

as I can find, never reaching much above 8 feet. There is

reason to believe that the effect of the high winter tides does

not extend further up the river than that of the summer
tides

;
but, as the water level is always higher in winter than

in summer, it seems that the amount of fresh water in the

river determines the limit of influence of the salt water. It

is, therefore, to be expected that during winter the point to

which salt water can normally penetrate will be lower down
than in summer.

While the effect of Northerly winds in causing exceptional

tides is easy to demonstrate the influence of other winds is

not quite so clear. It can be shown, however, that strong

South-west winds have the reverse effects to those of North-

west winds. For example, on February 10th, 1906, there was

a moderate gale from the South-west, the wind during the
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previous day being from the North-west. The result is shown
in the following figures :

—

1906. Height. Range. Duration.
Difference from
predicted H.W. Wind.

Feb. L. w. H. w. L. W. to

H. W.
L. W. to

H. W.
H.W. to

L. W. Earlier. Later.

ft. in. it. in. ft. in. h. m. h. m. m.

9 a.m. 3 O 7 3 4 3 5 55 5 47 — l6 N.W., strong
p.m. I 5 7 6 6 1 6 33 6 40 — 15 (Full moon)

IO a.m. I O 3 0 4 0 5 30 6 25 —
5 S.W., mod. gale

p.m. 2 6 4 10 7 4 6 0 6 IO — 20
II a.m. I 6 5 5 6 11 6 10 6 5 — 20 Westerly

p.m. O 3 6 9 6 6 6 0 — 6

It is very noticeable that the height of both high and low

water while the South-west wind was blowing was greatly

below the preceding and following tides.

Roughly speaking, it may be said of the tide records at

Yarmouth, that when the low water level is below zero it

will generally be found that Southerly and Easterly winds

prevailed at the time, whereas, when the level of low water is

unusually high it is almost invariably due to Northerly winds.

As regards the time of high and low water, Northerly winds

hold back the ebb tide and often accelerate the flood so that

a long period may elapse between high and low water, the

duration of the ebb being often prolonged. The acceleration

of the flood often causes the time of high water to be much
earlier than was predicted.

On the other hand, Southerly winds do not seem to have so

regular an influence. On the whole their tendency is to delay

the time of high water.

The subject of ^the influence of winds upon tide is an

extremely difficult one, and it does not appear possible to

predict the effect of any wind with any approach to certainty.

I have given above one or two selected examples where the

influence is most clearly shown, but there are innumerable

cases where disturbances of the tide do not seem traceable

to the conditions of weather prevailing. The effect of

atmospheric pressure I have not attempted to deal with
;

an interesting discussion of this subject will be found in Mr.

Wheeler’s ‘ Practical Manual of Tides and Waves.’ p. 85.
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XI.

TIDAL ACTION IN THE BURE
AND ITS TRIBUTARIES.

By A. G. Innes, B.A. (Oxon.), Ph.D. (Zurich).

(Communicated by Mr. R. Gurney.)

Read 28th February, 1911.

SECTION I.

Introductory.

The following paper is an attempt to trace the extent to

which the chemical composition of the water of the River

Bure is affected by the ebb and flow of the tide at Yarmouth,

and to examine the secondary effects produced in the higher

reaches of the river and its tributaries the Ant and the Thurne

River.

Observations bearing on this question have been made for

several years at Sutton Broad Laboratory, and full records

of the results kept. Further investigations were undertaken

by Mr. H. Peel in the Spring of 1906, as well as by the present

author in the Autumn of the same year. In this year also the

Great Yarmouth Waterworks and the Lowestoft Water and

Gas Companies sought Parliamentary powers to supply

Yarmouth with water from the River Bure. The speeches

made, and the evidence taken, which are published as Parlia-

mentary papers, contain a great deal of matter bearing upon

the question of tidal action in this region. Of great importance,

also, is the work of Mr. Francis Sutton, in connection with the

Hickling Broad Case in 1892. Some of his results are published

here by the kind permission of Messrs. Worship and Rising.

The conclusions arrived at are in each case based upon the

results of chemical analyses of the waters under consideration,

and the present paper will, therefore, consist in the repro-

duction of these results of analyses with some discussion of

the inferences to be drawn from them.
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Matter borrowed from the above-mentioned sources has

been duly acknowledged, either in the text, or in foot-notes.

Where no such acknowledgment appears, the results have

been taken from the author’s own work at the Sutton Broad

Laboratory.

The Salinity is caused by common salt (Sodium Chloride)

and, to a lesser extent, by Magnesium Chloride and by Calcium

Chloride. The best and most usual method of expressing

salinity is to state the total amount of Chlorine present in the

form of the above chlorides without regard to the question

as to the proportion in which it is shared among the three

bases, Soda, Magnesia, and Lime. Adopting this plan, and

making use of British units, all the salinities in the following

pages have been expressed in grains of Chlorine (as Chlorides)

per gallon of water—(i gallon=70,ooo grains).

The Hardness, whether Temporary or Permanent, has been

expressed in English degrees, i.e., as grains of Calcium Car-

bonate per gallon. All other substances which can contribute

to the hardness have, for purposes of calculation, been

expressed as Calcium Carbonate.

The subject divides itself naturally into sections as

follows :

—

The Bure below Thurne Mouth . . Section II.

The Thurne River .... Section III.

The Bure above Thurne Mouth . . Section IV.

The Ant . . . . . . - Section V.

To these has been added a section on

Abnormal Tides .... Section VI.

SECTION II.

The Bure below Thurne Mouth.

In Table I. several series of analyses of waters from this

section of the river are reproduced. Table II. contains an

investigation of the whole stretch from Thurne Mouth to

Yarmouth. Of the two parts of this table, the first deals

with the river as far down as Acle Bridge, the second with

the stretch from Acle to Yarmouth.
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TABLE II.—RIVER BURE.
October 1st and 2nd, 1906.

(Part I.)

Place where Sample was taken.

Going down Stream,
October 1st.

Going up Stream.
October 2nd.

Sample
taken at Salinity.

Sample
taken at

Salinity.

Thurne Mouth
P.M.

5 5 7.6

P.M.

1 35 9.22

First Windmill below Thurne
Mouth .... 5 30 8-54

Second Windmill below Thurne
Mouth .... 1 25 10.05

Third Windmill below Thurne
Mouth .... 6 0 9-39 10.23

Upton Dike .... — — 1 5 10.95

300 yards above Acle Bridge . 6 25 10.03 — —
*Acle Bridge .... 6 45 IO. II

High Water at Yarmouth Bar, October 1st, 8.1 a.m., 8.20 p.ra.

;

October 2nd, 8.40 a.m., 8.59 p.m.

* Further tests at intervals for the next hour showed no appreciable
change in the Salinity at Acle Bridge.

TABLE II.—RIVER BURE.
October 2nd, 1906.*

(Part II.)

Going down Stream, Going up Stream.

Place where Sample was taken.
Sample
taken at Salinity.

Sample
taken at Salinity.

200 yards above Acle Bridge .

A.M* P.M.

12 50 12.73
Acle Dike .... 1 58 n.65 12 25 1515
Muckfleet .... 2 5 12.48 — 17-39

Stokesby Ferry 2 12 14.00
NOON.

12 O 18.71

Tunstall Dike 2 30 15-33 11 45 21.12
Stracey Arms. 2 45 16.48 11 25 26.4
Herringby .... — — II 20 140.6
Six-Mile House 3 5 21.00 10 45 253-7
Between two Mills opposite one

another .... _ _ 356.7
Five-Mile House 3 15 46.20 10 30 408.3
At a northerly bend in the river — — IO 22 546-5
Four-Mile House 3 25 131-7 •10 15 847-3
Three-Mile House . 3 40 383-5 9 55 1095.
Two-Mile House 3 55 1102. 9 30 1232.

* High Water at Yarmouth Bar, October 2nd, 1906.

(1) 8.40 a.m.
; (2) 8.59 p.m.
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The results show the state of the river on various

dates, and with the tide at various stages of the ebb and

flow.

As one follows the change in the salinity down the river,

one point of great importance comes to light. It will be seen

that, while the rise is very slow down to Acle, it becomes

rapid near this point. Acle must accordingly be regarded

as marking approximately the upper limit of tidal salt water

in the Bure. This conclusion is borne out by all other work

recorded and must be regarded as established. Mr. Robert

Gurney (this Journal, 1904, p. 638) states, “ For the Bure

at all events it can be stated that the salt water does not

normally reach higher than Acle Bridge.” Dr. Otto Hehner,

giving evidence in the Great Yarmouth Waterworks Case

says (Minutes of Evidence, House of Lords, 26th June, 1906,

p. 25),
“ About four miles above the mouth of the Bure the

sea water practically came to a sudden stop. The sea water

. . . . pushed .... the fresh water in front of it, and

then it came to an almost abrupt stop. The point where it

comes to a stop of course would vary with the height of the

tide, but under the conditions I investigated it was 4 to 5

miles above the mouth of the Bure. At Stokesby, which is

12 miles above the mouth of the Bure, I never found more

than about 2 per cent, of sea water.”

Mr. Charles Hawksley said (Minutes of Evidence, 26th

June, 1906, p. 12), “ The salt water enters the Bure and flows

along it perhaps for 12 miles, not more except under extra-

ordinary circumstances.” Other estimates place the limit

at 8 miles up the river (on April 24th, 1906) and 5f miles

up (ibid., p. 28), but none of them fix it above Acle.

It follows from the above that the whole of the Bure

system above Acle is beyond the reach of the tidal salt water.

Accordingly the presence of salt in the Bure above this point

or in the Thurne River and the Broads connected with it

must be attributed to some other source than the direct

action of the tide at Yarmouth.

Beyond this limit the only effect of the tide is a secondary

one, namely the driving back of the waters towards the
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junction with the Thurne River, thus temporarily reversing

its ordinary direction of flow. The River, above Acle, can

therefore only be called “ tidal ” in a restricted sense. The

term “ Tidal river ” appears capable of various interpretations.

According to one witness in the Great Yarmouth Waterworks

Case (Minutes of Evidence, House of Lords, 26th June, 1906,

p. 12), “ Fresh water is frequently tidal, and it is tidal here.

It may be, as in some of the great lakes in America, for

instance, tidal owing to the moon’s action, as it is in the sea,

although perfectly fresh
;
or it may be, as here, tidal owing

to the salt water coming into the lower reaches and holding

up and pushing back the water in the higher reaches.”

The essential feature of “ tidal action ” would seem to be

that the rise and fall should be regular, and corresponding

in period to the rise and fall in the ocean.

Summarising the above conclusions, the tidal action in

the Bure below Thurne Mouth is a two-fold one. It consists

firstly in an ebb and flow of salt water, the presence of which

can be detected in the river as far up as Acle, but no further.

Secondly, there is, above Acle, the backing up of fresh water

already described.

SECTION III.

The Thurne River.

Table III. shows the salinity of the waters of the Thurne

River from the mouth up to Candle Dike, and thence

through Deep Dike, Whitesley and Hickling Broad. The

samples were collected on upward and downward journeys

made on September 12th, 1906. On the same day a journey

was made up Meadow Dike to Horsey Mere, and the analyses

of the samples obtained are recorded in the same table.

The results show that on entering the Thurne River one

finds a rapid rise in salinity to about 29 grains of Chlorine per

gallon, or roughly twice the amount found in the Bure below

the confluence.
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TABLE III.—THURNE RIVER.

September 12th, 1906.

Sample taken at

Going up Stream. Going down Stream.

Time. Salinity. Time. Salinity.

Thurne Mouth
NOON.

12 O 5-73

P.M.

4 16 10.02

About 200 yards above Thurne
Staithe .... —

4 9 19.22

Cut to Womack Water . 12 20 19-3 3 59 20.79
Potter Heigham Bridge . 12 43 23.67 3 48 25.10
Half-way between Potter
Heigham and Candle Dike . 12 52 25-77 3 27 28.12

Entrance to Candle Dike 1 3 28-57 3 18 46.66
Lower end of Heigham Sounds I IO 25-34 3 12 31-56
Lower end of Meadow Dike 2 3 50.08 3 ° 42.65
Deep Dike .... I 20 43-73
Whiteslev .... 1 23 46-56 — —
Lower end of Hickling Broad . 1 55 46.20 — —
Meadow Dike, near Horsey
Mere .... 2 25 51-43

In Horsey Mere 2 36 53-8

High Water at Thurne Mouth about 6 a.m.

Continuing up the Thurne River there is a further steady
rise, and when Deep Dike is reached one finds over 40 grains

to the gallon. Since no salt water from Yarmouth gets beyond
Acle the Thurne River must be regarded as tidally isolated,

being cut off from the sea by the reach of the Bure between
Acle and Thurne Mouth. In view of this, the high salinities

recorded in Table III. can only be due to the saline character

of the Broads at the head of the river. Certain of the Broads
were fully investigated by Mr. Sutton, in 1892, in connection
with the Hickling Broad Case. These results are reproduced
here in Tables IV., V., and VI.

TABLE IV.—HICKLING BROAD (F. Sutton).

January 30th, 1892.

Time. Sample taken from Salinity.

Nudd’s Corner ...... 32.93— Mid Channel ....... 34-29— Deep-Go Dike ....... 48.19
Barber’s Drain (a dike inside the banks and un-

connected with the Broad) ....
Nudd’s Well

16.43

25-75
Hill Common Drain (a dike unconnected with the

Broad) ........ 4-95
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TABLE V.—HICKLING BROAD (F. Sutton).

March 7th, 1902.

Time. Sample taken from Salinity.

II 15 Middle of Hickling Broad 32.98
Top

Sample.
Bottom
Sample.

i
n 30 Entrance to Deep-Go Dike from Broad 41-38 44.00
12 15 Horsey Mere ...... 49-83 —
12 45 Heigham Sounds ..... 44-99

Bottom
Sample.

I O Heigham Sounds, near Candle Dike .
— 53-36

1 15 Kendal Dike, near entrance to Sounds 46.98
Top

Sample.
Bottom
Sample.

1 30 Candle Dike, half-way to Hundred Stream 44-99 46.98
2 30 Potter Heigham Bridge .... 43-51 —

TABLE VI.—HICKLING BROAD, etc. (F. Sutton).

March 17th, 1892.

Tide at § Ebb.

At Sample taken from Top. Bottom.

9 3° Bure, quarter-mile below Thurne Mouth 8.62 8.62

9 45 Bure, quarter-mile above Thurne Mouth 3-°9 3-09
IO O Half-way up Hundred Stream, between

Thurne Mouth and Repps Bridge . 35-09 35-55
IO 30 Repps Bridge ...... 35-9 35-9
IO 50 Entrance to Candle Dike .... 45-0 45-o
II O Engine House, Candle Dike 45-o 45.28
II 5 Heigham Sounds ..... 49.10 49-47
1

1

15 Deep Dike ...... 45-o 45-o
II 20 Deep-Go Dike ..... 42.II 42.II
II 30 Hickling Broad, against Second post . 39.26 40-33
II 35 One-third way across Hickling Broad 39.26 4°-33
II 40 Mid-channel, Hickling Broad 39.26 4°-33
II 45 Top of Broad, near Catfield Channel . 35-09 34.28
12 15 Middle of Horsey Mere .... 64-57 64-57
12 30 Mouth of Palling Cut .... 33-67 58.96
12 40 Half-way down Meadow Dike . 51-94 60.28
2 0 Hundred Stream, above Candle Dike 45-0 45-o
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The source of the salt found in the Thurne River is clearly

shown.

Discussing Tables IV. and V., Mr. Sutton says, “The above

results indicated the existence of salt springs in Hickling

Broad and Horsey Mere.” Table VI. contains analyses made

by him to locate these springs more precisely.

He says of Table VI., “ It is clearly evident from the above

that the salt comes from Horsey Mere. That it finds its way
down *Motley Dike into the Sounds, where it becomes some-

what diluted as it proceeds down Kendal Dike to the Hundred

Stream. That at Thurne Mouth it meets the large body of

water coming down the Bure, and so fresh is the latter, con-

taining only 5 grains of salt per gallon, that it reduces the

proportion of salt in the confluent waters to rather under

14 grains per gallon.

“ That the Horsey salt water is evidently backed up by

the narrow outfall through Kendal Dike, and so finds its

way through Deep Dike, Whitesley and Deep-Go Dike into

Hickling Broad, where there are probably salt springs also,

but containing much less salt than at Horsey.
“ That from their nearness to the sea such large tracts of

water as Horsey Mere and Hickling Broad would absorb

a certain amount of salt from the atrftosphere, but that this

circumstance would not account for the quantity found on

analysis .... That it is beyond question that the salt in

Hickling Broad is not due to tidal influence.” Mr. Sutton

considers that the salt finds its way into the Broads by means

of salt springs
;
but as only two cases are recorded where the

salinity at the bottom of the Broad is markedly higher than

it is at the surface it would seem equally probable that it is

due to a general percolation of salt water through the sub-

soil, differing in extent in the various Broads, but fairly

uniform in any one Broad.

The amount of salt found in Hickling corresponds roughly

to an admixture of about 2—3 per cent, of sea water. As we

* This Dike is known also as Meadow Dike and Kendal Dike as

Candle Dike. The Thurne River is sometimes called the Hundred
Stream, dividing as it does the Hundreds of Flegg and Happing.
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have seen above, Mr. Sutton regards it as improbable that the

Broad water could have derived this amount of salt from the

atmosphere.

In this connection we are indebted to Mr. Rising for the

following note :

—
“ The higher salinity of the Broads near the

sea is also attributed by chemists to the prevalence, at times,

of dense sea fogs, which cling to the reed beds and leave a salt

deposit.” There can be little doubt that all the salt deposited

out of the sea fogs on an extensive tract of reed-grown marsh

land finds its way into the Broad owing to the action of rain.

Taking this into consideration the observed salinity might

certainly be accounted for in this way. Mr. Rising continues :

—“ Horsey Mere is also fed by drainage mills which pump the

water from a large area of marsh land formerly inundated by

the sea, and no doubt impregnated with saline matter.” It

is worthy of note that the Broads near the sea like Horsey

Mere have a higher salinity than Broads further inland like

Hickling. Barton Broad, still further away from the sea, has

a slightly higher salinity than the waters of the Ant imme-

diately above it, due no doubt to the same influences which

cause the high salinity of the Broads of the Hickling group.

These influences are thus at work over an area which includes

both the Broads of the Thurne River, and Barton Broad on

the Ant, but their effects become much less marked as one

proceeds inland from the coast. This could be explained by

the theory of “ percolation through the sub-soil,” but it

agrees quite as well with the “ sea fog ” theory. A final

decision on the point seems hardly possible on such data as

are at present available.

The salt found in the Thurne River having thus been traced

to its source in the Broads of the Hickling group, it only

remains to explain the steady fall in salinity as the river is

descended. Two causes contribute to this
;
first, the dilution

of the salt water by the numerous dikes and mills which

discharge fresh water into it, and, secondly, the entry of fresh

water from the Thurne Mouth to Acle stretch of the Bure,

which water has already been shown to be pushed up by the

rising tide, and which divides itself at Thurne Mouth, one
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portion going further up the Bure, the other up the Thurne

River.

The latter action at the Thurne-Bure junction was studied

by Mr. Lincolne Sutton in connection with the Yarmouth
Waterworks Case. (See Minutes of Evidence before the House

of Commons, 20th July, 1906, pp. 105, 126, 127.)

In the Thurne River it was found that as the tide ebbed

the salinity of the river rose at one place from 12 to 32 grains

per gallon, thus proving that the ebb down the Thurne River

raises the salinity. The converse may fairly be inferred.

The waters of the Thurne River are thus salt at their source,

and are diluted on their passage down the river, partly by
Bure water pushed up by the rising tide.

SECTION IV.

The Bure above Thurne Mouth.

Table VII. illustrates the character of the waters of the

Bure in its upper reaches.

TABLE VII.—RIVER BURE.

On 1st Dec.,

1905.

On 23rd Feb.
1906.

On 12th July, 1906.

Sample taken at

Salinity.

Total Hardness.

Salinity.

Total Hardness.

Salinity.

Temporary
Hardness.

Permanent
Hardness. At

Belaugh.... — — 4.6 24.O -

1 — — —
Quarter-mile below Belaugh — — — — 4.IO 16.3 7.2 3 0

Little Hautbois Bridge 4.4 21.8 4-5 25.0 — — — —
Horstead Mill . 4.4 21.7
Above Wroxham Village . 4.4 21.7 4.4 23.6 — — —

A.M.

Below Boats at Wroxham — — — — 4.IO 16.

1

8.0 11 15

Half-mile below Wroxham 4.6 22.0 4-35 16.0 7.0 12 IO

Horning Ferry 5-4 22.1 — — — —
Horning (Proposed Intake) 5-4 22.4 4-5 22.1 4.40 15-4 6.8 12 40

Table VII. compiled from Tables published in Minutes of Evidence,

Great Yarmouth Waterworks, etc., Bill, House of Commons, July 20th,

1906, pp. 119— 122.
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It will be seen that the waters are moderately hard, but

that they possess a low degree of salinity.

A table of results (Table VIII.) showing the character of

the waters of the Bure Broads is also appended. Both the

Broad waters and the river waters in this region are perfectly

normal fresh waters.

TABLE VIII.

VARIOUS BROADS ON RIVER BURE.

Date. Broad.
;

Salinity.
Temporary
Hardness.

Permanent
Hardness.

Nov., 1906 South Walsham Broad 6.44 12.63 3-6
Nov., 1906 Ranworth Broad

j

4.93 10.36 3 -i

April, 1906 Ranworth Broad 12.8
Nov., 1906 Wroxham Broad 2.84 II . 12 2.4
Nov., 1906 Salhouse Broad 2.79 10.50 3-i

April, 1906 *(Little) Hoveton Broad 5.1 IO.

I

2.8

* Analysis by Mr. H. Peel.

Lower down, i.e., below Horning, the water is found to

have a perceptibly higher degree of salinity, and the increase

is still more noticeable when the confluence with the Thurne

is approached.

The increase is due, first to the entry of the waters of the

Ant, which will be shown in the next section to contain

8—io grains of Chlorine per gallon on the average, whereas

the Bure at Ant Mouth has a salinity of 5—6 grains only

;

and secondly to salt water which has been backed up by the

rising tide. The salt water, driven back from the Thurne

Mouth to Acle stretch of the Bure, was shown in the preceding

section to be diluted Thurne water and not sea water. The
establishment of this fact was of great importance in the Great

Yarmouth Waterworks Case. The Waterworks Company
proposed to construct an intake at Horning, and to carry

the Bure water from that point through pipes to Ormesby

and thence to Yarmouth for domestic use. It thus became

necessary to prove that the high salinity sometimes observed

VOL. IX. s
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at Horning was due to “ backed-up ” water from the Thurne

River and not to Yarmouth sea-water. Yarmouth sea-water

may contain sewage, whereas the Thurne waters are not

appreciably contaminated
;
hence, if the salt found could be

shown to have come from the Thurne River its presence need

not be regarded as a sign that the water is unfit to drink.

To establish this Mr. Lincolne Sutton made simultaneous

tests at Thurne Mouth. Samples were taken every hour at

each of three stations, one on the Thurne River and one on

the Bure—both above the junction, while the third was on

the Bure below the junction. Mr. Sutton said (Minutes

of Evidence, Great Yarmouth Waterworks Bill, House of

Commons, July 20th, 1906, p. 104), “The first series, which

I took in January (1906), proved most conclusively that

the Thurne waters back up towards the intake and affect

the minor variations in salinity at that point.”

Describing the tests made by him on January 28th, 1906,

Mr. Sutton said (ibid., p. 105), that at the middle of the ebb

(5 p.m.), “The salinity of the Thurne was 14.7, and of the Bure

towards the intake 4.9, and of the mixed waters 9.2.

“ A little later, at the bottom of the ebb, the salinity of the

Thurne rose from 14 to 19, the Bure towards the intake was

5.6 only, and the mixed waters 9.2. When we get to the next

period, ix p.m., at the beginning of the flow, when the tide

had turned, and was beginning to bring back the mixed water,

some flowing up the Thurne River, and some towards the

intake, we find the salinities practically identical, 8.4, 8.2,

and 8.7. So that the salinity towards the intake had risen from

4.9, the first test, to 8.2, conclusively due entirety to the

influence of the Thurne water.”

In the tests made in February, 1906, “ the salinity of the

Thurne was as high as 32. It was increased from 12 at the

beginning of the ebb, and the water came down to 32 at the

bottom of the ebb, while the salinity towards the intake was

in one case 6.4 and in the other 3.8. That is to say, the

ebb down the Bure towards Thurne Mouth reduced the salinity,

while the ebb down the Thurne towards the sea raised the

salinity.”
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SECTION V.

The Ant.

The results embodied in Tables IX., X., and XI. give some

idea of the character of the waters of the Ant.

TABLE IX.—RIVER ANT,

Above Junction with Stalham Dike.

Sample from
Temporary
Hardness.

Permanent
Hardness. Salinity.

North Walsham and Dilham Canal 12.9 3-2 3-2

River Ant, above junction with above 15-9 3-3 3-3
Wayford Bridge .... 14.0 3-i 3-1

Half-mile above junction with Stalham
Dike ...... 12.9 3-6 3-i

A few yards above junction with Stal-

ham Dike ..... — 3-6

Samples taken August 28th, 1906, 6-7 p.m.

TABLE X.—RIVER ANT AND BARTON BROAD.

November 2nd, 1906.

Sample taken at At

Har

Temporary

dness.

Permanent.

Salinity.

Eel Set, about 100 yards below
A M.

junction w. Stalham River . IO 9 13.6 2.7 3-7 1

Opposite New Pumping Mill . 13-3 2.8

Opposite Muddy Dike IO 14 — —
3-7 1

Opposite Cut to Barton Village IO 19 13-5 3-i 3-75
Barton Broad—First Posts IO 24 13-3 3-6 3-9i

Middle of Broad IO 35 4.68
Ant Outflow from Broad . IO 43 9-7 3- 1 5-65

In a Backwater at lower end
of Broad .... IO 53 — — 6.46

Herons’ Carr II 4
— —

. 6.39
In the Channel to Neatishead . II 12 — — 5-83
Near Neatishead II 17 — — 4.08
Near Barton Village II 53 12.8 2.8 4-5i
In Cut connecting River Ant to

Barton Village . II 57 — 3-85

s 2
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TABLE XI.—RIVER ANT,

Below Barton Broad, September 12th, 1906.

Sample taken from

Going down Stream. Going up Stream.

At Salinity. At Salinity.

A.M. P.M.

Outflow of Ant from Barton
Broad .... IO 4O 7-33 5 42 7-33

Irstead..... — —
5 35 9.01

Opposite Crome’s Broad . 10 55 •8.01 5 26 7-99
Opposite How Hill Farm — —

5 21 7.96
Third Windmill above Ludham

Bridge .... — —
5 10 7-93

Second Windmill above Ludham
Bridge .... — —

5 5 8.00
Ludham Bridge 11 25 8.52 4 54 8.16
At Hundred Dike . 11 30 8.25 —
Ant Mouth .... 11 35 4-03 4 43 6.17

They deal respectively with the portions of the river

lying

(1) Above the Junction with Stalham Channel (Table IX.).

(2) From this junction down to, and including, Barton

Broad (Table X.).

(3) Below Barton Broad, down to Ant Mouth.

All these are seen to contain normal fresh waters, with a

strong general resemblance to those found in the upper reaches

of the Bure. The Permanent Hardness is somewhat lower

that is usually found in the latter river. An average figure

for the Ant is 3—4 degrees, but in the Bure 8—10 degrees

are frequently found. (See Minutes of Evidence, House of

Commons, 20th July, 1906, pp. 120-123.)

From various isolated analyses it would appear that the

water of the Stalham Channel, Sutton Channel, and Sutton

Broad is similar to that of the River Ant.

For example, in Sutton Broad, the following values were

found :

—

Temporary Hardness 13.0 (28. III.06)* 9.3 Sept., 1906.

Permanent Hardness 5.0 (5. III.06)* 3.4 ,,

Salinity . . 4.5 (22. II.06)* 3.4 „

* Analyses by Mr. H. Peel.
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In this region, moreover, no abnormal salinity (such as

occurs in Hickling and Barton Broads) is found. Thus on

October 31st, 1906, the following salinities were observed :
—

Grains per gallon

Sutton Channel, opposite Laboratory . . 3.9

Junction of Sutton and Stalham Channels . 3.8

Stalham Channel, 20 yards above junction

with River Ant ..... 3.9

River Ant, 20 yards above junction with

Stalham Channel .... 3.8

River Ant, 20 yards below junction with

Stalham Channel .... 3.9

When the figures for the salinity at various points of the

river are examined and compared (see Tables X., XI., XII.)

TABLE XII.—RIVER ANT AND BARTON BROAD.

October 3rd, 1906.

Sample taken from At Salinity.

Eel Set, about 100 yards below junction of Ant and
P.M.

Stalham River ......
Further down, opposite a large tree on the right

7 10 3-48

bank ........ 7 2 3-46
Opposite Muddy Dike...... 6 55 3 - 48

Opposite Barton Channel ..... 6 50 3-75
Barton Broad—Top Posts ..... 6 45 5-59

200 yards below Top Posts . 6 41 5-69
Middle of the Broad .... 6 35 6. ii

In a Channel near Pleasure Hill . 6 30 6.33
Ant Outflow from Broad 6 25 6.69

It is noticed (1) that above Barton Broad the value was almost

constant (3—4 grains per gallon).

(2) That, as the Broad is crossed in a down-stream direc-

tion, a rise to 6—7 grains occurs.

(3) That, below Barton Broad, and down to Ant Mouth,

it is about 7—8 grains.

From this it is obvious that Barton Broad is supplying

a small, but quite noticeable, quantity of salt to the water
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of the river. Mention of this circumstance has already

been made during the discussion of the abnormally high

salinity of the Broads of the Hickling group. As was there

observed, it is probable that Barton Broad derives its extra

salt either from a percolation of sea water through the sub-

soil of the Broad, or from the salt deposited on the reeds

out of the sea fogs. A definite decision between the two

alternatives is scarcely justifiable without further data than

are at present available. In view of the greater distance of

Barton Broad from the coast it is natural that the increase

in salinity should be less pronounced than it is at Hickling.

The possibility that salt water (from the Thurne River)

should be “ backed up ” the Ant into Barton Broad is

negatived by the fact that the salinity of the Bure at Ant

mouth is lower than it is in the lower portion of the Ant

itself (see Table XI.), so that any water so “backed up’’

would lower the salinity instead of raising it.

Some attempt was made to examine the distribution of salt

in Barton Broad (Table X.). The result shows that the

salinity is not quite uniform throughout the Broad (Hickling

Broad is also irregular in this respect). No one part of the

Broad can, however, be pointed to as the source of the salt.

The Ant is thus a normal fresh-water river, and it appears

to be beyond the reach of the secondary “ backing-up ” action

of the tide in the Bure.

Barton Broad contains traces of salt derived either from

the sub-soil, or from the salt left on the reeds by the sea fogs.

This salt also raises to a small extent the salinity of the River

Ant below Barton Broad.

SECTION VI.

Abnormal Tides.

All the regularities and relationships noticed in the preceding

sections are occasionally upset by the occurrence at Yarmouth

of abnormally high tides. Though these are quite rare their

effects are interesting, and, as one such tide occurred in 1906,
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while the waters were under daily investigation, it is possible

to arrive at an approximate estimate of the extent to which

such a tide penetrates the Bure and its tributaries.

The high tide of March 13th. 1906, rose 11 feet at Yarmouth
Bar instead of the normal 6. It was attributed to the strong

North-westerly wind which was blowing at the time, and which

hindered the subsequent ebb to such an extent that the water

did not recede as far as the normal high-water mark. The

flow then set in, and, starting from this high level, again

reached 11 feet, an occurrence for which the records of the

preceding 15 years showed no parallel.

The maintenance of this high water level for about 36 hours

naturally caused a tremendous rush of salt water up the river,

as the results recorded in Table XIII. show.

TABLE XIII.—RIVER BURE,

During abnormally High Tide, March, 1906.

Date. Time. Position of Tide. Sample taken at Salinity.

%
of Sea
Water.

March 13

F.M.

4 5 Slack Water Coltishall 3-04 O

3 10 Slack Water Wroxham 3-04 O

2 50 Slack Water Swan Inn, Horning 25-73 2

2 35 Slack Water Horning, Proposed Intake 287 22

1 55 Running up Thurne Mouth 906 70
1 25 Running up Acle .... 1249 95
1 5 Running up Acle .... I 3W IOO

March 18 Yarmouth Beach . 1303 IOO

TABLE XIV.—RIVER BURE.

Showing subsidence of Abnormal Tide.

Date. Sample taken from Salinity.
Temporary
Hardness.

Permanent
Hardness.

March 13th, ’06 Horning, Proposed Intake 373 IO 54
March 15th, ’06 Horning, Proposed Intake 80 3-3 23-3
March 22nd, ’06 Horning, Proposed Intake IO.4 20 8.7

May 2nd, '06 Horning, Proposed Intake 5-5 10.3 9.0
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Table XIV. reproduces the salinity on subsequent dates.

It is seen that several days elapsed before the water sank to

its normal level again.

Some analyses in Barton Broad, and in the Hickling

Broad region near the time of this abnormal tide are given in

Table XV. If these salinities are compared with the values

recorded in the corresponding tables of normal periods it

will be seen that the salinity in both places was largely

raised by the abnormal tide.

TABLE XV.—RIVER ANT & BARTON BROAD.

After Abnormal Tide.

Date. Sample taken from Salinity.
Temporary
Hardness.

Permanent
Hardness.

March 28th, ’06 River Ant, 300 j^ards above
Barton Broad . 13.08

March 28 th, ’06 Barton Broad, 300 yards
below Top Posts 30-59 _

March 21st, ’06 Barton Broad, Pleasure Hill 33-8 5-2 8.2

March 30th, ’06

April 6th, ’06
Ludham Bridge . 39 -o —
Barton Broad, 300 yards
below Top Posts 7-52 — —

TABLE XVI.—HICKLING BROAD, Etc.

After Abnormal Tide.

Date. Sample taken from Salinity.
Temporary
Hardness.

Permanent
Hardness.

March 31st, ’06 Hickling Broad . 55-2 8.5 18.5

March 31st, '06 Heigham Sounds 66.4 9-5 17-5
March 31st, ’06 Horsey Mere 78.8 9.4 2I.7

Thus, the general conclusion is that these exceptionally

high tides, whose occurrence is, however, quite a rarity, are

able to penetrate the whole of the Bure system.
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XII.

BOTANICAL RAMBLES IN WEST NORFOLK,

WITH NOTES ON THE GENUS UTRICULARIA.

By W. H. Burrell, F.L.S., and W. G. Clarke.

Read 28th February
, 1911.

That Norfolk has still unrecorded treasures for the botanist,

and comparatively unexplored areas where the profusion and

diversity of the flora provide hours of delight in the field and

pleasurable recollections in the study, was abundantly proved

in a ten days’ cycling tour which we undertook in July last,

mainly in Munford’s West division of the county, but partly

in the South Central division, with a brief excursion into

North-west Suffolk.

To the county list we were able 'to add Veronica spicata ,*

which had been once previously recorded for Norfolk, but

the specimen subsequently proved to be V. officinalis. In

the 10th edition of the ‘ London Catalogue ’ it is recorded

for three counties—Hampshire, Cambridgeshire, and West

Suffolk, and the colony we found was probably as flourishing

as any in the country, for growing amongst bracken on

undisturbed heathland near Thetford, in the South Central

Division, were several hundred plants, presenting a most

beautiful appearance. The specimens we brought ranged

from one 3§ ins. long with a flowering spike of if ins. to one

9J ins. in length with a spike of 2I ms. One 6 ins. in length

had 30 laxly arranged flowers, with a spike if ins. in length,

and one 7f ins. with a spike of 2\ ins. had approximately

100 flowers, though they were too dense to count.

Another find of interest to Norfolk botanists was the

re-discovery of Malaxis paludosa in the county. Writing in

* The nomenclature is that of the ‘ London Catalogue,’ 10th edition.
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‘ The Norfolk Tour ’ (1808), p. 377, R. Wigham said :
“ For

the honour of Norfolk this plant was found in 1769, on

Felthorpe bogs near Norwich, the place of its former growth

in England being very doubtful”; and it has since been

recorded for Cawston Heath, Holt Lows, Edgefield Heath,

Stratton Strawless, and Roydon Fen, near Diss, the last-

named by Miss Barnard in 1884. On Roydon Common,
near Lynn, we found at least fifty specimens in bloom in a pool

in an old peat-working, containing about 3 ins. of water

above the mat of vegetation and 8 or 9 ins. of ooze below.

The vegetation consisted largely of Hypnum
,
and the plants

were growing on Hypnum stellatum and Hypnum scorpioides,

with many specimens of Drosera anglica, Drosera longifolia,

and Hypericum elodes. Four inches seems to be the maximum
height mentionecLhy various authors, but our specimens all

exceeded this, ranging from 4! to 6 ins. Six plants which

were minutely examined had an average of 18 expanded

flowers and 8 buds, the largest having 22 expanded flowers

and 11 buds. This species is usually considered to be an

epiphyte upon Sphagnum

,

but although there was Sphagnum
in the vicinity, all (as already noted) were growing upon

Hypnum.
Another re-discovery which keeps Artemisia campestris on

the list of plants still living in the county was made by one

of us in August. This species was last found in Norfolk

by Mr. H. D. Geldart in July, 1885, and in 1901 Dr. Williams*

doubted its occurrence in the county. Search in 1909 at

Blickling, Thetford, and Cranwich (where it was found in

1840) failed to reveal any specimens. After two attempts

in the last-named locality one of us was successful, noting

39 tufts on the western side of the Devil’s Dyke, and two

on the eastern side in a space of about 200 yards. Some of

the tufts were exceedingly fine, one being two feet across,

with at least 200 stems. In such a situation it is likely to

maintain its position as a Norfolk plant for many years to

come, a fortunate thing when it is remembered that it has

only been found in four vice-counties.

* Quoted Trans. Norfolk and Norwich Nat. Soc. vol. viii. p. 343.
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Fine specimens of Aquilegia vulgaris were noted on Caldecote

Fen
; Silene conica at Great Cressingham, Cranwich, and

Gasthorpe
;

Silene Otites on the Devil’s Dyke at Cranwich,

and also within the Methwold boundary adjoining, and in

Weeting near the Devil’s Dyke (several of the plants being

18 ins. in height)
;
Arenaria tenuifolia on Cockley Cley Warren,

Roydon Common, Thetford Warren, Oxburgh churchyard

wall, and part of Santon Warren in Thetford ;
Medicago

ialcata on the Weeting Road at Wilton. Cranwich, Kilverstone
,

and Gasthorpe
;
Trifolium scabrum on Cockley Cley Warren

and between Wilton and Weeting (in both parishes)
;

Tillcea

muscosa on Grimston and Roydon Commons, Santon Warren,

and abundantly on Roudham Heath
;
while in August the

rarest but one of the bedstraws, Galium anglicum, was found

fruiting in abundance, though in a very restricted area, on

the top of chalk walls in Thetford. Asperula cynanchica

occurred in abundance on almost every heathy area, par-

ticularly on Cockley Cley Warren, Foulden Common, Cran-

wich Devil’s Dyke, and adjoining heath in Methwold. and

the Devil’s Dyke, Weeting (both on the Methwold and

Wilton boundary). One plant of Achillea Ptarmica was

found on the border of a ditch in Feltwell Fen ; Hypochceris

glabra on Thetford and Santon Warrens and Swaffham

Heath
;
a flourishing colony of Campanula glomerata among

bracken on the Devil’s Dyke, Cranwich (in August)
;
and

Oxycoccus quadripetala abundantly on Roydon and Grimston

Commons. Liparis Loeselii was found just over the Suffolk

border in Hinderclay Fen, at least 30 plants, from 5 to 6 ins.

high, each having from one to three fruits, occurring in a few

square yards in a very boggy area. One of the most beautiful

of the floral feasts that we enjoyed was furnished by the

massed orange-yellow blooms of thousands of specimens of

Narthecium ossifragum on Roydon Common. Between Thet-

ford and Rushford we found Phleum phleoides fairly common,
in a locality noted by the Rev. E. F. Linton ten years ago.

Another grass of limited distribution, Apera Spica-venti, rarely

noted by Norfolk botanists, was found in several places, the

specimens ranging from about 3 ins. high on part of Santon
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Warren in Thetford to over 2 ft. in a field at Great Cressing-

ham. Other localities were Cranwich, Swaffham Heath,

Narborough Field, Narford, Cockley Cley Warren, and

Weeting (near the Devil’s Dyke). What was undoubtedly

an unprotected and genuinely wild specimen of Osmunda
regalis was found in the heart of the swamp on Roydon

Common
;
and in August one of us, in company with Mr.

Frank Newton, found half a dozen clumps in a wood at

Cranberry, Great Hockham, where, Mr. T. Baring of Hockham
Hall informs us, it is undoubtedly indigenous.

From this and previous examinations we formed the

opinion that the west division produces a Moss flora very

similar to other parts of the county. Sphagnum was sub-

ordinate to Hypnum, though forming large, deep cushions,

equalled in few places elsewhere in the county, at Roydon.

Westacre and Grimston. Eleven species were noted, the

most interesting being Sphagnum cymbifolium var. squarrosu-

lum, which was found at Cranberry, Hockham (v.c. 28), the

only previous Norfolk record being Horning (v.c. 27). Last

year appears to have been very favourable for the production

of spores in cryptogams. The Sphagnum cushions at

Roydon, including Sphagnum rigidum, which we do not

remember to have seen fruiting elsewhere, were covered with

capsules, while Hypnum stramineum and H. elodes, equally rare

fruiters, were found with capsules at Westacre and Caldecote

respectively. The somewhat rare Hypnum elodes was

growing in profusion on Caldecote Fen, as it does on Toft-

wood Fen, and some of the Broadland marshes. Amongst
other uncommon plants Dicranum spurium, from Roydon
Common, was new to Watson’s Ouse Province

;
Eurhyncium

tenellum from Narborough was recorded by Munford and the

Pagets
;
while the distribution of Sphcerocarpus Michelii was

traced to the west of Swaffham.

During the summer, while visiting some of the “ wet

commons ” of the county, we had many opportunities of

studying the genus Utricularia. The floating branches of

U. vulgaris are said to extend to a foot or more, but in turf-

pits on East Ruston Common, one branch was just over
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6 ft. in length. Some of the pools were carpeted with vulgaris,

not in a free-floating condition as it usually is, and in one

square yard of water there were 31 flower-stalks, some with

three fully-opened blossoms. The flower-stalk is generally

from 3 to 9 ins. in length, but in one of the deep ponds on

Foulden Common there were flower-stalks 15 ins. On
Flegg Burgh Common it occurred in such profusion that

the bladders crackled audibly as we walked through various

parts of the marsh, the same noise being made when any of

the strands were drawn from the water. The crackling was

not from those on which we trod, but appeared to come from

plants a foot or two distant, and may have been due to the

egress of air from the bladders.

Utricularia minor seems hardly less abundant than vulgaris.

It appears rarely to be quite free-floating, being generally

interwoven with moss, Chara, or roots of Juncus or Carex,

with the hidden portions devoid of colour, as in intermedia.

Utricularia intermedia appears to have been regarded as

a rare plant. Trimmer, in his ‘ Flora of Norfolk,’ recorded

it only from Titchwell, adding Burnham Norton in his

“ Supplement.” It was noted at Dubeck-in-Thurne by the

Rev. C. Davie,* and at Stalham and Barton by H. and J.

Groves, f a total of five Norfolk localities. To these we can

add five others : Swannington, Roydon, Foulden, Honing

and East Ruston. In these localities it was extremely

abundant, and (on those areas) may legitimately be described

as one of the commonest species. In habit it differs consider-

ably from vulgaris, which is almost always free-floating, for

intermedia in a normal state is always anchored by the branches

which bear bladders only, either to the vegetation near the

floor of the pools, that which margins them, or more rarely

in the mud. As a consequence the hidden bladders and

bladder-stalks are usually bleached and semi-translucent,

contrasting vividly with the leaf-stalks, which are of

a characteristic yellowish-green. From the difference in

* Trans. Norfolk and Norwich Nat. Soc. vol. v. p. 654.

+
'
Journal of Botany,’ 1894.



268 BOTANICAL RAMBLES IN WEST NORFOLK.

the situation of the bladders in this species compared

with vulgaris , it is probable that the carnivorous bladders

entrap different species. We first noted the species on

Swannington Common (Upgate) in the autumn of 1909 ; and

in August, 1910, it covered with a dense carpet practically

dry areas from which water had evaporated. In June it was

not uncommon in the sides of ditches on Barton Fen. and in

July was growing in profusion on Foulden Common, generally

in fairly deep pools, where it was anchored in the soil on the

margin, creeping among Juncus roots, or among Hypnum
cuspidatum, Hypnum fluitans, H. giganteum, H. Wilsoni and

H. scorpioides, with bladders always hidden. A handful of

vegetation taken from the water at the edge of the pools

almost invariably yielded the three species of Utricularia

already mentioned. In August there were large quantities

of intermedia
,
most of it showing winter-buds on the “ Slough ”

at Honing, where it was one of the half-dozen commonest

species, and was chiefly associated with Hypnum giganteum

and H. scorpioides, the bladder-stalks always being anchored

in moss or Chara. On East Ruston Common it was also

abundant, floating from the edges of the deep turf pits,

with bladder-stalks always anchored, and forming dense

mats in the shallower pools. In one pit, where there had been

much disturbance, intermedia bladders were free-floating, but

were green in colour, the leafage very scant, and the plants

obviously not normal.

On Roydon Common, scores, perhaps hundreds, of square

yards of shallow pools were carpeted with its rich mosaic

in July. It was chiefly associated with Hypnum scorpioides,

though the bladder-stalk was sometimes anchored among
roots of Juncus, &c. Here, on July 18th, we had the good

fortune to find a plant in flower, a privilege attained by

neither Sowerby nor Bentham. Mr. A. Bennett, F.L.S.,

says (in litt.) :
“ It is no doubt very rare in flower. The only

specimens I have seen were from Maden Decoy Bog in Dorset-

shire, where one year (a very dry one) it flowered in

abundance.”
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XIII.

SOME ADDITIONS TO

THE NORWICH CASTLE-MUSEUM IN 1910.

By Frank Leney,

Curator of Museum.

Read 28th March, 1911.

Included in the additions to the Natural History Collections

during the year 1910 is Mr. James Reeve’s gift of a very fine

example of an Egg of the Great Auk or Garefowl {Alca

impennis) which Mr. J. H. Gurney has described on p. 214.

Mr. J. H. Gurney has also kindly supplied the following

interesting notes on the Raptorial Birds he was fortunately

able to add to the Collection during the year ended

December 31st, 1910.

“ Among the birds collected in the Cameroon country, West
Africa, by Mr. G. L. Bates, and consigned by him to his

agent in London, were four examples of Dryotriorchis batesi,

a large Buzzard-Eagle of striking appearance, which was

separated by the late Dr. R. B. Sharpe from D. spectabilis

(Schlegel) in 1904 (see ‘ Ibis,’ 1904, p. 600), on apparently

very good grounds. I am glad to say that we have acquired

one of the four, but according to the opinions expressed in

Dr. Sharpe’s article
(
l.c .), it does not give a new species to

the Norwich Museum. My late father’s specimen, which

came from the Gaboon, and to which, though imperfect, he

attached a high value, has long stood in the Museum as

Dryotriorchis spectabilis, but no doubt it is in reality D. batesi,

a very separable form, which is distinguished by its creamy-

white and unspotted chest. Mr. Bates’ Dryotriorchis batesi
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is labelled “ Female, Bitye, R.Ja, 2 October, 1907.”

Dryotriorchis appears to be a forest Eagle, feeding principally

on snakes. We have also received from the same Cameroon

collection a small Owl, Glaucidium sjostedti, Richen., labelled

by Mr. Bates, “ Male, 13th April, 1907,” evidently not an

adult. Dr. Sharpe considers the nearest ally of G. sjostedti

to be G. castanopterum (‘ Ibis,’ 1904, p. 106), which is repre-

sented in the Museum, but G. sjostedti is new. In 1894

Mr. A. B. Meyer described a large Falcon, Hieracidea novce-

guinece—of which an example received was collected in

British New Guinea by the late Mr. Stalker—as distinct from

H. orientalis. It is probably worthy of separation, but on

the other hand Mr. W. Ogilvie Grant is of opinion that

H. orientalis founded as long ago as 1855 must be united with

H. berigora (‘ Ibis,’ 1910, p. 168).”

Mr. H. H. Halls presented a Water Rail (Rallus aquations)

taken inside the city radius at Lakenham, on March 22nd,

1910 ;
and Mr. B. C. Perowne presented a white variety of

the Wood Pigeon
(
Columba palumbus) shot at Great Snoring,

Fakenham, Norfolk, on April 14th, 1910.

By the addition of five species of Antelopes and one Gazelle,

comprising one mounted head and nine skulls and horns,

mounted in Messrs. Rowland Ward’s admirable manner, the

collection of African “ big game ” has been enriched by Miss

Cara Buxton with four species hitherto unrepresented in the

Museum. These heads were obtained by the donor when on

a trip to the remote parts of the Nile Valley
;
the exact

localities are noted on a route map of the journey, which

started at Cairo in November, 1909, and terminated at

Mombasa in June, 1910.

Twenty-six skulls and horns of African “ big game,” shot

by Captain G. A. Nevill in Nyassaland, have been received

on loan. The collection includes horns of the rare Situtunga

( Tragelaphus spekei), skull and horns of a very old Bushbuck

(Tragelaphus scriptus), as well as very fine horns of Eland,

Kudu, and Roan Antelope.

An interesting gift from Professor Carlier is that of specimens

of Crepidula fornicata from the Kentish coast
;
a species of
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mollusc said to have been imported with American oysters

and now established on the coast of Essex and Kent.

Mrs. E. C. Hopper presented a Starfish of remarkable size

(Pentaceros reticulata) from the coast of Florida
;
and Mr. R. A.

Todd has very kindly filled up many gaps in the Crustacea,

Echinoderms, Cephalopods and other British marine fauna.

A cabinet containing the local and other fossils collected

by the late Mr. Henry Norton, F.G.S., of Norwich, has been

purchased. Mr. J. De Caux presented a well preserved skull

of an extinct Chelonian (Argillochelys antiqua
)
from “ Coprolite

beds ” in the Red Crag, Falkenham, Suffolk
;
Mr. Arnold H.

Miller,’ three large polished Agates, and Mr. J. H. Walter,

Stannite (Tin pyrites) and other Cornish minerals.

Mr. J. H. Gurney presented a diagram showing the position

of the Viscera, etc., in a domestic Pigeon, for the purpose of

Museum demonstrations.

The Museum Reference Library has been augmented by

the British Museum Handlist of Birds, Vol. v., Catalogue of

Cretaceous Bryozoa, Vol. ii., Catalogue of Lepidoptera

Phalsenae, Vols. viii. and ix., Synonymic Catalogue of

Orthoptera, Vol. iii., Catalogue of British Chalcididse, Guide

to British Vertebrates, Guide to the Crustacea, etc., and

Special Guide—Memorials of Charles Darwin
;
the publications

of the Smithsonian Institution :—Proceedings of the U.S.

National Museum, Vols. xvii. and xxxvi.; Bulletins of the

U.S. National Museum, Nos. 48, 66-71, Parts 2-5 of Vol. xiii.

and Part 1 of Vol. xiv. of Contributions from the U.S.

National Herbarium
;

and the publications of the U.S.

Bureau of Fisheries have been made more complete by
the gift of Vols. xxiv. and xxviii. of the Bulletin, and

Documents Nos. 727-729, 731, and 732.

VOL. IX. T
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XIV.

NOTES ON THE HERRING FISHERY OF 1910.

By T. J. Wigg.

Read 28th March , 1911.

The fishing in the north of Scotland began from six to eight

weeks earlier than the recognised period for commencing.

This was due to the fact that there was a demand on the

Continent for young and immature fish. The trade done was

enormous. The question arises—Has this trade affected the

later or East Coast fishery to any extent ?

The first or second week in October witnesses the advent

into Yarmouth and Lowestoft of a great many boats in

addition to those belonging to the ports. Special trains

bring a great army of merchants, curers and fishworkers

(both male and female), in readiness for the great harvest

of the sea.

The prospects of a good fishing were very bright at the

commencement of the season.

October 15th. Small catches and big prices have been

the rule at both Yarmouth and Lowestoft since the season

began, good hauls being made by several Scotch boats,

although the general fishing during the week has not been

good owing to the rough weather experienced by those boats

which ventured out to sea.

October 22nd. A change for the better took place at the

beginning of this week, and both Yarmouth and Lowestoft

fleets delivered fairly good catches from many vessels. One
of the biggest—if not the biggest—fishings ever landed at

Lowestoft was brought in during this week. A fleet of

360 boats arrived on Wednesday, every other craft loaded

almost to the gunwale, and the average catch over all was

the enormous one of 60 crans, making a total for the day of

21,000 crans. This means that twenty-one million herrings

were landed at Lowestoft on that day.

October 29th. Proof was given during this week of the
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great shoals of herring in East Anglian waters. The com-

bined catch of Yarmouth and Lowestoft amounted to 135,000

crans, 70,000 being delivered at Yarmouth and 65,000 at

Lowestoft. Add to these between 3000 and 4000 crans

landed at Southwold, and the result will place the week’s

catch in a position of one of the heaviest ever taken in these

waters. Although there were enormous quantities landed,

the demand in no way slackened, and the herrings found

ready buyers at an average price of over 25 shillings a cran.

November 5th. The stormy weather, with fierce Easterly

winds, has had its effect on the catches of fish during this

week, and deliveries were comparatively poor for the great

fleet of first-class boats operating in East Anglian waters.

The season up to the present has been the reverse of pro-

fitable to the merchants. There are so many branches of

the herring trade, that fancy prices have to be paid for every

cran purchased.

November 12th. I note that as a result of the stormy

weather of last week the returns show a considerable shortage

on last year’s figures, and the catches at both Yarmouth and

Lowestoft have been much lighter than was anticipated.

November 19th. Great things are expected of the moon in

East Anglian fishings. It has come and will be gone directly,

and the wonderful improvement in the fishing at Yarmouth
and Lowestoft which every one anticipated has been long in

coming. The failure is made all the more aggravating by the

fact that there is every evidence of large shoals of herring on

the fishing-grounds, and the catching power of the fleet now
operating in the North Sea has never before been so great.

The weather has been of such a bois.terous nature that fishing

could only be carried on by fits and starts. From a money-

earning point of view, the fishermen have had the best of it,

although they have been obliged to work hard for all they

have earned. No prices are too high for the merchant so

long as a profit can be obtained, but it requires no expert in

figures to know that during this season the curing business

has been carried on at a loss.

November 26th. Fair catches have been made this week
and prices went up to 40s. a cran at Lowestoft and 39s. at
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Yarmouth, showing, as I have already mentioned, that the

fishermen—particularly those on steam-boats—are certainly

having the best of it. Some of the sailing craft have done

fairly well, but the greater number will have quite enough to

do to make ends meet, and many have already returned to

the North.

December 3rd. During this week great preparations were

made to bring the fishing to a close, and although some few

boats are still working, the majority have practically finished

for the season.

It will be seen from the figures showing number of lasts that

there is a shortage at Yarmouth of 9391 lasts and at Lowestoft

of 8551 lasts, as compared with last year’s figures.

I regret that I am unable to give the figures of the season’s

catch at Southwold. I have again to acknowledge the courtesy

of Mr. W. L. Smith, the Borough Accountant of Yarmouth,

and Mr. H. J. Henderson, the Harbour Master of Lowestoft,

for returns of Herrings landed at these ports.

Return of Herrings Landed at Yarmouth Fish Wharf in 1910.

Month. Lasts. Month. Lasts.

January .
— Brought forward 5 1

February — July 63
March . .

— August . 774
April 10 September • 3,501

May 4 October . • »5,565

June 37 November
December

• 14,559
362

Carried forward 5 * Total • 34,875

Number of Yarmouth boats employed, about . . 270

,, Scotch and other boats employed, about 640

910

Return of Herrings Landed at Lowestoft IN 19IO.

Month. Lasts. Month. Lasts.

January .
— Brought forward 32&

February — July . . 12

March . 52 August . 64
April 244 September 211

May IO October . • 12,945

June 20 November
December

• 12,443

• 583

Carried forward 3 26 Total • 26,584

Number of Lowestoft boats employed, about . . 306

,,
Scotch and other boats employed, about 406

910
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XV.

OBITUARY NOTICE.

CHARLES BAGGE PLOWRIGHT, M.D., F.R.C.S., J.P.

Norfolk has produced many enthusiastic workers in natural

science, but few, if any, of them have achieved the world-

wide reputation which was accorded to the late Dr. C. B.

Plowright. No doubt the inhabitants of King’s Lynn were

aware that their kindly doctor took a lively interest in all

branches of natural history, as well as in archaeology and folk-

lore, and was possessed of a wealth of information which was

always at the disposal of his fellow-townsmen, but few of them

realised that, on his special subject, he ranked as one of the

leading authorities, and that his assistance was eagerly

sought by mycologists in all parts of the world. The study

of mycology and plant pathology is yearly becoming of

greater importance, and, as a consequence, the name of

Plowright, as a pioneer in these subjects, is held in honour by

an ever increasing circle of students.

Charles Bagge Plowright, M.D., Hon. F.R.C.S., J.P., was

born on April 3rd, 1849, King’s Lynn. His boyhood was

spent in the neighbouring village of North Wootton, where

on its heaths and marshes he gained his first acquaintance

with the subject he was to do so much to advance. At an

early age, he gave evidence of those characteristics which

always forcibly impressed all scientists who had the fortune

to know him, viz., the faculty of rapidly assimilating the main

outlines of any subject,—of advancing immediately to its

boundaries,—and the ability to select lines of research which

would add to the common stock of knowledge. At the age of

fourteen or fifteen, he had mastered the flowering plants of
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the district, and had begun the study of fungi, which was then

a terra incognita to all, save two or three, British botanists.

In the sixties it was customary to begin the course of training

for the medical profession by apprenticeship to an established

practitioner. Plowright was accordingly indentured to the

late Dr. John Lowe, Surgeon-Apothecary to the Prince of

Wales, and Surgeon to the West Norfolk and Lynn Hospital

;

and as his apprentice he became a pupil at the Hospital in

October, 1865. Subsequently he studied at Glasgow, and

was a dresser under Professor Lister, who was then introducing

the antiseptic system of treatment at the Royal Infirmary.

He took the Diplomas of M.R.C.S., England, and L.R.C.P.,

Edinburgh, in 1870, M.D., Durham, 1890, and was made
Hon. F.R.C.S., England, in 1893. After serving as House

Surgeon to the I.ynn Hospital, he settled down in practice

at Lynn, maintaining his connection with the Hospital as

Hon. Surgeon and Consulting Surgeon. “ Dr. Plowright

had a high reputation as a skilful and careful surgeon, and

had an extensive practice throughout West Norfolk ”
(
British

Medical Journal).

A course of medical study is considered by the majority of

students sufficient occupation, but Plowright found it possible

to continue his favourite study of fungi during the same period.

When ill for a few weeks at Glasgow, he employed his enforced

leisure in copying the paintings of Sowerby’s British Fungi,

a scarce book, which happened to be available there, to assist

him in his future work
;
and by the time he was House Surgeon

at Lynn, his knowledge was so far advanced that he was able

to issue sets of named specimens of British Pyrenomycetes

under the title Sphceriacei Britannici. In 1872, he contributed

to the Norfolk and Norwich Naturalists’ Society a list of

about 800 Norfolk fungi, which he further extended to about

1500 in 1884. He was made an Honorary member of this

Society, and was President in 1894-95.

Though Dr. Plowright’s knowledge covered the whole

field of systematic mycology, and was especially valued in

England with regard to the Agaricacece, his wider reputation

rests on his own investigations into certain groups. At the
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beginning of his career he took up the study of the

Pyrenomycetes, on which he published several papers and

accumulated an extensive collection of specimens. A genus

of the Pyrenomycetes was named Plowrightia in 1883, by

Saccardo, “ a C. B. Plowright, mycologo et in primis

pyrenomycetologo eximio, e King’s Lynn, Britannice.” But

when the heteroecismal theory of the Uredinece was pro-

pounded, Dr. Plowright, undeterred by the scornful in-

credulity of the official British mycologists, entered en-

thusiastically upon the study of those obligate parasitic

species
;
by a long series of experiments and cross-infections,

he assisted in placing the theory beyond all doubt, and

incidentally established his reputation as a skilful and exact

scientific worker. In 1890, he published his well-known

book ,‘A Monograph of the British Uredineae and Ustilagineae,’

which still remains a standard work on the subject.

Dr. Plowright’s herbarium included specimens not only of

his own collecting, but also others from the leading mycologists

in Europe and America. It has been acquired, through the

late Professor Hillhouse, by the Mason College, Birmingham,

where, with M. Larbalastier’s lichens and Mr. E. M. Holmes’

Algae, it forms the cryptogamic herbarium.

His papers on systematic mycology and plant diseases are

too numerous to be enumerated here. Lindau and Sydow’s
‘ Thesaurus Litteraturae Mycologicae ’ includes a list of

more than 130 mycological contributions from his pen,

but even that is not complete. He was a frequent contributor

to ‘ Grevillea,’ which was formerly the cryptogamic periodical

of this country, and in conjunction with the late Mr. W.
Phillips of Shrewsbury, he published in that medium a series

of papers on “ New and Rare British Fungi,” in which were

described 296 species. His ‘ Monograph of the British

Hypornyces ’ was another important contribution to that

Journal. Other papers appeared in the ‘ Proceedings of

the Royal Society,’ ‘ Journal of the Linnean Society,’

‘ Bulletin de la Societe Mycologique de France,’ ‘ Journal

of the Royal Horticultural Society,’ ‘ Zeitschrift fur

Pflanzenkrankheiten,’ ‘ Transactions of the British Myco-
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logical Society,’ etc. Dr. Plowright did not ignore the

economic aspect of his favourite study. For thirty years he

was a contributor to the ‘ Gardeners’ Chronicle,’ principally

upon the diseases of plants caused by fungi
;
and in 1891 he

drew attention to the use of Bordeaux mixture, in France, as

a preventative of vine diseases, and recommended its adoption

in this country as a means of preventing disease in potatoes.

Australia sought his advice on diseases of wheat, and India on

diseases of the tea plant. From 1890 to 1894 Dr. Plowright

was Hunterian Professor of Comparative Anatomy and

Physiology in the Royal College of Surgeons of England, and

delivered a course of lectures on the action of fungi on the

human body.

Dr. Plowright was one of the last of the band of mycologists

who assembled each year and exchanged ideas at the once

famous Fungus Foray, held by the Woolhope Club. There he
“ was always noted for his advanced ideas and his endeavours

to elevate mycology from the old Friesian rut in which at

the time it was firmly imbedded ”
(
Nature

,
May 5th, 1910).

In later years, he attended from time to time, the forays of

the Societe Mycologique de France, the Yorkshire Naturalists’

Union, the Essex Field Club, and the British Mycological

Society, always ready to hand on to the rising generation of

Mycologists that knowledge of fungi which cannot be obtained

from books. In 1896, he assisted in the inauguration of the

British Mycological Society, of which he was elected President

for the years 1898 and 1899. Throughout the whole of his

career, he carried on an active correspondence with the

leading mycologists at home and abroad, including Messrs.

C. E. Broome, F. Currey, M. C. Cooke, W. G. Smith, Rev.

M. J. Berkeley, Baron F. von Thiimen, Dr. L. Rabenhorst,

M. Boudier, Dr. P. Magnus, Dr. G. Winter, Professor Fallow.

Professor P. A. Saccardo, etc. In his later years, every

British student of mycology sought his advice, and his

correspondence was such that one can only marvel how he

managed to cope with it in the intervals of a busy professional

life.

Although he did so much for Mycology, he was still
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able to fini time for active work in other directions. He was

keenly interested in prehistoric man, and investigated all

the gravel pits in the district for evidence of their existence.

In this way he acquired an interesting collection of neolithic

and paleolithic implements, which is now in the Lynn Museum.

A paper on Neolithic Man in West Norfolk, dealing more

especially with his researches on Massingham Heath, appeared

in the “ Transactions ” of this Society, Vol. V., pp. 250-264.

But there was little in West Norfolk which had not attracted

his attention
;
and whether his visitor was interested in

botany, zoology, archaeology, or any other branch of know-

ledge, he was certain to find in Dr. Plowright a willing, able,

and suggestive guide.

When in later years he was advised to relinquish constant

microscopical investigation, he soon found other outlets for

his ability and energy. He took up the study of woad, and

showed that, contrary to the statements of technical chemists,

it was possible to dye with woad alone by simple methods.

This led him to an investigation of the tinctorial properties

of other British plants, which involved an elaborate series of

experiments, carried out under practical conditions, with the

assistance of Mr. C. A. Barrett, of Gaywood. As a result,

the old wives’ tales, which passed for information on that

subject, have now been replaced by exact knowledge, from

a botanical standpoint, in the following series of papers :
—

“ Woad as a blue dye, with an account of its bibliograph}'.”

“ On the Tinctorial properties of our British dye-plants,”

“ Sur la matiere colorante bleue de 1
’ Isatis tinctoria et

sur la teinture a la guede.”
“ On Woad as a prehistoric pigment.”
“ British Dye-plants.”
“ On the Archaeology of Woad.”
With the Folklore of his native district, Dr. Plowright was

thoroughly acquainted, and it is to be regretted that he was

not spared to carry out his evident intention of recording

his knowledge on that subject. A paper on “ Some Survivals

of Mediaeval Medicine in East Anglia ” represents only a small

part of the information he possessed. Of the archaeology of
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medicine, he had an expert knowledge, gained by a first-

hand study of early medical works, of which he had amassed

a representative library. His writings on this subject

include :

“ On the origin of the Apothecaries’ Symbols for the

Scruple, Drachm, and Ounce.”
“ Carboy Symbols.”
“ The Astral elements of the Pharmaceutical Symbols of

the 17th Century.”
“ Pages from a Pharmacopoeia of the Past.”

“ Suggested Moorish origin of certain Amulets.”

The above afford striking evidence of the thoroughness

with which Dr. Plowright carried out his investigations.

He was not content with “ second-hand ” knowledge, but

dug down to the original authorities. For the first two of

the papers just mentioned he learnt Arabic, in order that he

might consult the early medical writers in the original,

while, before writing the last, which deals, inter alia, with

horse-brasses, he visited Spain in order to examine for himself

the details of Moorish architecture, which he knew only from

illustrations, etc. Further evidence of his love of archaeology

is furnished by his paper, “ On the so-called Moon-dial on

St. Margaret’s Church, King’s Lynn.”

For thirty-two years Dr. Plowright was Medical Officer of

Health for the Freebridge Lynn Rural District, and brought

into this work also the same qualities of insight and careful

investigation which have made his scientific researches so

valuable. His reports were the subject of frequent commenda-
tion by the Local Government Board, and usually contained

data worthy of permanent record. Some of them, e.g.,

Report on the distribution of Calculus Disease, Report on
the distribution of Cancer Deaths in the Freebridge Lynn
Rural Districts, Report on Cowsheds and Dairies, etc., are

well-known and highly esteemed. Although a Justice of the

Peace for the Borough of Lynn, his professional duties rarely

permitted him to take his seat on the Bench, but when occasion

arose, his time and special knowledge were always given

ungrudgingly, as in the case of his “ Report to the Licensing
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Justices on the Sanitary condition of the Licensed Houses

in the Borough of King’s Lynn.”

In 1908, Dr. Plowright retired from medical practice, and

took up his residence at North Wootton, where he had built

a house and laid out a garden in accordance with his scientific

tastes. There may be seen rare plants, Norfolk boulders,

and Norfolk curios of all kinds, while evidence of his know-

ledge of folk-lore meets one on every side. To this retreat

his friends and pupils looked with confidence for a continuance

of that advice and assistance which they valued so highly.

But to the deep regret of all, the reward of his toil was denied

him, and after a painful illness he died on April 24th, 1910.

At a time when Britain is beginning to recognise the

importance of the study of plant pathology, and of the

systematic mycology on which that study must be based,

it is almost a national calamity that we should have lost,

prematurely as it seems to most of us, and certainly before

his career of usefulness was exhausted, the man who was

acknowledged to be our foremost authority on such matters,

and the only Englishman in the front rank of the world’s

mycologists. The whole body of British mycologists looked

up to him as their leader. Officially his exceptional qualifica-

tions were more recognised abroad than at home, for Dr.

Plowright was too independent a scientist to seek favour

with official cliques, and to that may be attributed the fact

that he did not receive, what was his by right, the highest

scientific honour of Great Britain. It is difficult for one who

owes his knowledge and position entirely to Dr. Plowright’s

guidance to write of him in terms which will not appear

extravagant
;

I quote, therefore, the following appreciation,

from the ‘ British Medical Journal,’ which expresses to

some extent what most of us feel :

“ Dr. Plowright was a man of whom the profession of this

country may well be proud. A thoroughly competent and

skilful practitioner of medicine, he brought to the study of

his favourite department of science

—

a department which

touches animal pathology at many points—the all important

qualities of perseverance, exactness, and insight. He had
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a true conception of the functions and responsibilities of

science, and dreaded slapdash, slipshod work
;
indeed, it may

be said with truth that the modest estimate he put on his

own researches stood in the way of the recognition he deserved,

and it might have been well for the cause of science itself

had he been a little less modest and more insistent. However
this may be, he was a man for whose scientific temper of

mind every one who had even a slight acquaintance with him

must have conceived the highest respect.”

T. P.

XVI.

MISCELLANEOUS NOTES AND OBSERVATIONS.

Some Suffolk Ornithological Notes for 1911.—In January

large flocks of Redpolls of both kinds appeared near Bury St.

Edmund’s. They were very tame, and were fond of feeding

on the heaps of refuse seeds put out after threshing. The

high gales of this month drove inland several Green Cor-

morants, one of these dashed itself against a bicycle light

;

on reviving it became very tame and caught fish in a pond

daily, but eventually got under the ice and was drowned.

Two others of the same species took up their position on the

Church of the same village (Lavenham). On March 27th an

immature White-tailed Eagle was shot at Brandon, it had

been feeding on rabbits. Last year a Blackbird’s nest in

a snug ivy wall had two successive broods, and the same nest

has this year been occupied again, probably by the same

birds. On April 18th the Cuckoo was heard by many people

at Tostock, an early record. A neighbour found a Cock

Pheasant pulling and devouring his crocus bulbs, a novel

pabulum for this bird, I think.—W. H. Tuck.
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Wild Bird Protection on the Norfolk Coast.—It is

satisfactory to record that during the year 1910 there was

no falling off in the exertions of our local Bird-protection

Societies in their efforts to see that the law relating to the

preservation of certain species that breed on our coast is duly

enforced. We regret to note, however, that the Balance

Sheet of the Breydon Society again showed an adverse balance

at the end of the season
;
and now that Lord Leicester defrays

the cost of the watcher at Wells, we hope naturalists in the

County will give increased support toward the expense of

the watcher on Breydon. We are pleased to note that H.M.

the King has graciously consented to become Patron of the

Wolferton Society in succession to his late lamented Majesty

King Edward VII.

From the reports received it is evident that, as the result

of protection, the different breeding haunts are more and

more resorted to yearly, and especially has this been observed

at Wolferton where, the Hon. Sec. reports, there was a “very

large increase ” in the number of birds nesting last season,

and particularly was this noted with reference to the Red-

shank.

We make the following extracts from the notes kept

by R. J. Pinchen, and recorded by Mr. O. E. Gurney in his

annual report for the Blakeney and Cley District for last year
;

and we cannot help regretting that the other Bird-protection

Societies in the County are unable to publish similar records

from their different Districts.

During the last week in April Lesser and Common Terns

first began to arrive, and the first Lesser Tern’s nest with eggs

was found on May 16th. On June 6th young birds of the

Lesser Tern were first noticed. The first eggs of the Common
Tern were not found until May 19th, i.e., more than a month
later than the Lesser Tern, and the first eggs hatched of the

Common Tern were discovered on June 10th. A Ringed

Plover’s nest containing eggs was first noted on May 17th, but

by the 21st young birds of this species were seen, so that laying

probably began about the beginning of May.
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By May 24th there were “ plenty of nests ” of the Common
and Lesser Tern and of the Ringed Plover, and by the middle

of June both species of Tern were hatching “all over the

place.” By the end of the month there were plenty of young

birds flying about. We are pleased to note that at least one

clutch of Oyster-catchers hatched off, and several clutches of

Sheld-ducks. A few Black Terns and Sandwich Terns were

observed passing over about the middle of May.

The Autumn Migration seems to have started at the

beginning of September, during which month Pied Flycatchers,

Bluethroats, Lapland Buntings, the Grasshopper and Barred

Warbler, and many others of our rarer visitors were noted.

The watcher concludes by saying, “ I think this the best

season we have ever had, as there was an extra quantity of

Terns of both sorts and they did exceedingly well.”—S. H. L.

PRESENTED
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