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The Norfolk and Norwich Naturalists’ Society

has for its objects

—

1. The practical study of Natural Science.

2. The protection, by its influence with landowners and

others, of indigenous species requiring protection, and

the circulation of information which may dispel prejudices

leading to their destruction.

3. The discouragement of the practice of destroying the rarer

species of birds that occasionally visit the County, and of

exterminating rare plants in their native localities.

4. The record of facts and traditions connected with the

habits, distribution, and former abundance or otherwise

of animals and plants which have become extinct in the

County
;
and the use of all legitimate means to prevent

the extermination of existing species, more especially

those known to be diminishing in numbers.

5. The publication of Papers on Natural History contributed

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

Norfolk.

6. The facilitating of a friendly intercourse between local

Naturalists by means of Meetings for the reading and

discussion of papers and for the exhibition of specimens,

supplemented by Field-meetings and Excursions, with

a view of extending the stpdy of Natural Science on a

sound and systematic basis.

PRESENTED
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In general, a hrst proof and a revise of each
paper will be sent to the author. If further proofs are re-
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The Norfolk and Norwich Naturalists Society

has for its objects

—

1. The practical study of Natural Science.

2. The protection, by its influence with landowners and

others, of indigenous species requiring protection, and

the circulation of information which may dispel prejudices

leading to their destruction.

3. The discouragement of the practice of destroying the rarer

species of birds that occasionally visit the County, and of

exterminating rare plants in their native localities.

4. The record of facts and traditions connected with the

habits, distribution, and former abundance or otherwise

of animals and plants which have become extinct in the

County ;
and the use of all legitimate means to prevent

the extermination of existing species, more especially

those known to be diminishing in numbers.

5. The publication of Papers on Natural History contributed

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

Norfolk.

6. The facilitating of a friendly intercourse between local

Naturalists by means of Meetings for the reading and

discussion of papers and for the exhibition of specimens,

supplemented by Field-meetings and Excursions, with

a view of extending the study of Natural Science on a

sound and systematic basis.

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

contravenes the objects of the Society is liable to have

his name erased from the List of Members.
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HORACE B. WOODWARD, F.G.S.

THOMAS SOUTHWELL, F.Z.S.

C. B. PLOWRIGHT, M.D.
H. D. GELDART
SIR F. C. M. BOILEAU, Bart., F.Z.S., F.S.A

A. W. PRESTON, F.R.Met.Soc

J. H GURNEY, F.L.S., F.Z.S

JOHN T. HOTBLACK
SIDNEY F. HARMER, Sc.D., F.R.S. ..

W. H. BIDWELL
HENRY WOODWARD, LL.D., F.R.S., V.P.7

FREDERICK LONG, L.R.C.P
WALTER GARSTANG, M.A
EUSTACE GURNEY, M.A., F.Z.S.

C. A. HAMOND
SYDNEY H. LONG, M.D., M.B.O.U. ...

REV. M. C. H. BIRD, M.A., M.B.O.U.
D. G THOMSON, M.D.
W. M. CROWFOOT, F.R.C.S

W. I.INCOLNE SUTTON, F.I.C.

ROBERT GURNEY, M.A., F.Z.S.

MISS ALICE M. GELDART
J. H. F. WALTER, F.Z.S.

H. J. THOULESS
CLAUDE B. TTCEHURST, M.A., M.B.O.U.

W. G. CLARKE, F.G S

EDWARD BIDWELL
J. H. GURNEY, F LS„ F.Z.S

B. B. RIVIERE, F.R.C.S., M.B.O.U. ...

MISS E. L. TURNER, F.L.S., F.Z.S. ...

RUSSELL J. COLMAN
SIR HUGH R. BEEVOR, Bart.
DONALD HUTCHINSON, M.D.
E. H. HANKIN, M.A., Sc.D.

H. j! HOWARD, F.L.S

H. F. WITHERBY, F.Z.S., M.B.O.U. ...

G. H. GURNEY, F.E.S., F.Z.S., M.B.O.U.

1869—70
1870—71
1871—72
1872—7

J

1873—74
1874—75
1875—76
1876—77
1877—78
1878—79
1879—80
1880—81
1881—82
1882—83
1883—84
1884—85

S. ... 1885—86
1886—87

M.Z.S. 1887—88
1888—89
1889—90
1890—91
1891—92
1892—93
1893—94
1894—95
1895—96
1896—97
1897—98
1898—99

1899—1900
1900—01
1901—02

,
F.G.S. 1902—03

1903—04
1904—05
1905—06
1906—07
1907—08
1908—09
1909—10
1910—11
1911—12
1912—13
1913—14
1914—15
1915—16
1916—17
1917—18
1918—19
1919—20
1920—21
1921—22
1922—23
1923—24
1924—25
1 925—26
1926—27
1927—28
1928—29
1929—30
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OFFICERS FOR 1929—30

President

G. H. GURNEY, F.E.S., F.Z.S., M.B.O.U.

Vice-Presidents
HER GRACE THE DUCHESS OF BEDFORD, F.L.S., F.Z.S., Hon. M.B.O.U.
THE RIGHT HON. THE EARL OF LEICESTER, G.C.V.O., C.M G
THE RIGHT HON. VISCOUNT GREY OF FALLODON, P.C., K.G.

SIR SIDNEY HARMER, K.B.E., Sc.D., F.R.S. PROF. F. W. OLIVER, D.Sc., F.R.S.
RUSSELL J. COLMAN. ROBERT GURNEY, M.A.’ D.Sc.’

Hon. Treasurer

H. W. BACK
Hethersett

Norwich

Hon. Secretary

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

31, Surrey Street, Norwich

Hon. Secretary, Junior Branch
MISS J. FERRIER
Hemsby Hall, Norfolk

Hon. Librarian

F. C. H1NDE

Hon. Editor

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

Hon. Auditor

W. A. NICHOLSON

MISS G. V. BARNARD
T, C. BLOFELD
R- M GARNETT

Committee
W. H. M. ANDREWS
C. G. DOUGHTY
MISS J. FERRIER

H. H. HALLS
H. J. HOWARD
REV. R. W. NEVILL

Wild Birds’ Protection Committee
R. J. COLMAN (Chairman

)

13. B. RIVIERE Q. E. GURNEY
ROBERT GURNEY CAPT. L. LLOYD
LORD WILLIAM PERCY s. H. LONG (Hon. Secretaiy)



VI

LIST OF MEMBERS, 1929-30

Members who have compounded for their Subscription, are marked with

an asterisk.

Elected

1919
1892
1925
1925
1895
1883
1912

1922
1919
1923
1923
1929
1921

1923
1901

1887
1919
1875
1922
1924
1921

1927
1927

1921
1924
1927
1915

1922
1912
1911
1921

1925

1921

1901
1921

1926
1930
1925
1885
1927
1896

1902
1929
1924
1915

Adcock E. A., 4, judges Walk, Norwich

Ames Victor, Thornham, King's Lynn

Anderson Mrs., 34, Duke Street, Norwich

Anderson Dr. T., 34, Duke Street, Norwich

Andrews W. H. M„ Colney, Norwich

Aplin O. V., Stonehill, Bloxham, Oxon

Astley Major D. G., Wroxham, Norwich

B

Back C. W., 139, Newmarket Road, Norwich

Back H W., Hon. Treasurer, Hill House, Hethersett

Bacon Clifford, 4, Riverside Road, Norwich

Bagnell Mrs., Oulton Ledge, Aylsham

Baines — ,
The Pantiles, Sheringham

Baker E. C. Stuart, O.B.E.- F.Z.S., 6, Harold Road, Upper

Norwood, S.E. 19.

Ball Dr. C. R. H.
,
Minna Lodge, The Green, Hunstanton

Ballance Sir Hamilton, K.B.E., C.B., M.S., F.R.C.S.,

100 Newmarket Road, Norwich

Barclay Francis H„ F.G.S., The Warren, Cromer

Barclay Colonel H. A., Hanworth Hall, Norwich

Barclay H. G„ F.R.G.S., Colney Hall, Norwich

Barclay Miss Margaret, Hanworth Hall, Norwich

Barnard G. W„ 4, Surrey Street, Norwich
_

Barnard Miss G. V„ Castle Museum, Norwich

Barnard Mrs., The Clyffe, St. Leonard s Road, Norwich

Barrington F. F., University Coll : Hosp : Medical School,

London, W.C.l. .

Barrow Miss E. J., The Red House, Drayton, Norwich

Barton Mrs., 7, Queen’s Road, Beccles
,

Bates Miss W. M„ B.Sc., “Tudor, Warren Road Lowestoft

Bedford Her Grace the Duchess of, F.Z.S., h.L.b, won.

M.B.O.U. V.P., Woburn Abbey, Beds.

Bedwell E.C., Bruggen,” Brighton Road, Coulsdon, Surrey

Beevor Sir H., Bart., Hargham Hall, Norfolk

Beloe E M F.S.A., 27, New Conduit Street, King s Lynn

Bernev F L R.A.O.U., Barcarolle, Longreach, Queensland

Best Miss M. G„ F.Z.S., M.B.O.U., 28, Paulton s Square,

Chelsea S."W.3

Bignold C. R., Loddon House, Loddon, Norfolk

Birkbeck H. A., King’s Lynn
Birlcbeck Col: Oliver, Little Massmgham House King s Lynn

Birkin Capt. H. R. S., Shadwell Court, Thetford, Norfolk

Blake Mrs., The Red House, Bradestone, Norwich

Blofeld T. C., Hoveton House, Norwich

Boardman F.. T„ How Hill, Ludham, Norfolk

Boardman C., How Hill, Ludham, Norfolk

Boileau Sir M. C., Bart., ICetteringham Park, Wymondham,

Norfolk
Booth H. B., Ryhill, Ben Rhydding, Yorks.

Bourne T. W., The Red House, Blakeney, Norfolk

Boyd A. W., Frandley House, Near Northwich, Cheshire

Bradfer-Laurence H. L.. F.S.A., King’s Lynn



Elected.

1923
1928
1884
1924
1912
1925
1925
1926
1927
1921

1921
1925
1930

1926
1926
1922
1925
1923
1923
1923
1929
1927
1928
1925
1900
1926
1921
1884
1923
1906
1929
1906

1909
1925
1923
1907
1902
1923
1922
1926
1911

1924
1929
1925
1919
1924
1924
1907
1925
1927
1911
1923
1925
1909
1923

vii

Brereton Mrs., Gresham, Holt
Briscoe Lieut. F. M Eliott Drake, Raglan Barracks, Devonport
Brittain H., 1, Fairfield Road, Town Close, Norwich
Britton Eric, 43, Cambridge Street, Norwich
Brooks J. R., North Walsham Wood, Norwich
Brooks Mrs., North Walsham Wood
Brooks Miss Nancy, North Walsham Wood
Brown Miss I., Walton Lodge, Surlingham
Brown Miss V., Walton Lodge, Surlingham
Brown Mrs Du Puis, Chedgrave Manor, Loddon
Bruton M. S., The Post Office, Aylsham
Bryan H., " Lanthwaite,” Eaton, Norwich
Brydone R. M., F.G.S., 27, Maybury Mansions, Marylebone

Street, W.l.
Bullard Ernest, Swan Cottage, Horning, Norwich
Bullard, E. J., Heigham Grove, Norwich
Bulwer Lt.-Col. E. A., Heydon Grange, Aylsham
Bulwer Mrs., Heydon Grange, Norwich
Burnand L. B., Bushy Place, Aylsham
Burton Arthur, M.D., Cromer
Burton Mrs. Arthur, Cromer
Burton Miss T., 137, Newmarket Road, Norwich
Burton-Fanning F. W., M.D

, 90, Newmarket Road, Norwich
Bushell Maurice D., Bolwick, Marsham, Norwich
Busuttil F. P., Swardeston, Norwich
Bussey A., Wayford, Stalham
Butler Mrs. S., Lime Grove, Lime Tree Road, Norwich

*Buxton Anthony, Knighton, Buckhurst Hill, Essex
Buxton A. F., Fairhill, Tonbridge
*Buxton Major Ivor, Little Dunham, King’s Lynn
Buxton R. G., Petygards, Swaffham, Norfolk
Buxton R. J., Sawbridgeworth, Herts.
Buxton W. L., Bolwick Hall, Marsham, Norwich

C

Calvert E. M., Eaton, Norwich
Canterbury Visa unt, Bergli Apton, Norwich
Carruthers Douglas, Barmer Hall, King’s Lynn
Caton Rev. R. B., The Old Rectory, Fakenham, Thetford
Cator John, Woodbastwick Hall. Norfolk
Cator Capt. H. J., Ranworth Old Hall, Norwich
Cator Miss Diana, Trewsbury, Cirencester
Chadwick Dr. M., 3, King Street, King’s Lynn
Chamberlin Rev. C. M., Witton Rectory, Norwich
Chambers Miss M. H., 72, Ditchling Road, Brighton
Chapman F. S., St. John’s College, Cambridge
Charlesworth J. B., Gunti n Hall, Lowestoft
Chasen F. N., The Raffles Museum, Singapore
Chittock A. T., 12, Chapel Field North, Norwich
Chittock Mrs. A. T., 12 Chapel Field North, Norwich
Christie J. A., M.P., Framingham Manor, Norwich
Clarke Mrs. F., " Coniston,” Newmarket Road, Norwich
Clarke Miss L. R., 12, St. Philip’s Road, Norwich
Cleather Rev. W. S., Barningham Rectory, Norfolk
Clodd Mrs., Strafford House, Aldeburgh, Suffolk

Cobbold J. D., Holy Wells, Ipswich
Coke Right Hon. Viscount, Sowley, Lymington
Cole Lowry A. C , The Lodge, Sprowston



1923
1923
1924
1921
1903
1903
1881
1929
1923
1925
1919
1923
1921

1926
1886
1928
1926

1910

1922
1928
1923
1920
1927
1914
1901
1926
1917
1928
1891
1916

1911
1924
1929
1930
1930

1897
1919

1885
1927
1922
1922
1930
1924
1923
1924
1880
1922
1924
1924
1922
1926

viii

Cole Mrs. Lowry, The Lodge, Sprowston

Collin J. F., 419, Unthank Road, Norwich
Ceilings Dr. D. W., The Mount, Southwold

Colman Capt. G. R. R. .Framingham Chase, Norwich

Colman Miss E. M., Carrow Abbey, Norwich

Colman Miss H. C„ Carrow Abbey, Norwich
Colman Russell J., Lord Lieutenant, Crown Point, Norwich

Comer J. C., Wensum House, Lenwade, Norwich

Cc ok G. J., 143, Newmarket R' ad, Norwich
Copeman T. D., The Wairen, Reedham
Copeman W. O., 76, Highland Road, Norwich
Coward T. A., M.Sc., Brentwood. Bowdon, Cheshire

Cozens-Hardy A., Oak Lodge, Sprowston, Norwich

Cozens-Hardy E. W., Oak Lodge, Sprowston

Cross J. M., Wayside, Acle

Cranage Mrs., The Deanery, Norwich
Cruickshank W. G., 7, Southampton Street, Bloomsbury

Square, London, W.C.l

D
Dalby Rev. Alan, M.A., The Vicarage, Leamington-Hastings,

Rugby
Dallas Chas. C., Eastley Wootton, New Milton, Hants.

Daniels E. T., 31, Market Place, Norwich
Daukes Maj. A. H., 22, Egerton Terrace, London, S.W. 2

Davey Guy, Aldborough, Norwich
Davies, Miss H., Branksome Road Norwich
Davies H. C., Caistor Old Hall, Norwich
Day Donald D., F.R.C.S., Harleston, Norfolk

Day, J. Wentworth, 61a, Pall Mall, London, S.W.l

Deacon G. E., Brundall, Norwich
Dewing B., Point House, Aylsham Road, Norwich
Digby A., Gressenhall, E. Dereham
Doughty Chester G., 7, Upper Cliff Road, Gorleston-on-Sea

E

Easter W. C., 99, City Road, Norwich
Elliott T. B., 8, Brunswick Road, Norwich
Ellis Edward, 84, Springfield Road, Gorleston

Elwes Miss H., The Paddox, Grimston, King’s Lynn
Ely Mrs. G. H., The Farm House, Portobello, Watlington,

Oxford
Evans H. Muir, M.D., Turret House, South Lowestoft

Evans-Lombe Major E., Marlingford Hall, Norwich

F
Falcon Michael, Sprowston Hall, Norfolk

Fawkes, Dr. R. B., Rede’s House, Cromer
*Ferrier Miss J. M., M.B.O.U., Hemsby Hall, Norfolk

Ferrier R. F. E., F.S.A., Hemsby Hall, Norfolk

Finch Mrs. Alfred, The Red House, Old Catton, Norwich
Fisher K., The School, Oundle, Northants
Fisher Sidney, Oaklands, St. Clement’s Hill, Norwich
Fleming James M., “ Drumwalt,” The Long Road, Cambridge

Fletcher W. H. B., Aldwick Manse, Bognor
Fonnereau Miss Hilda, The Eyrie, Palling, Norfolk

Fowler Major E., Gunton Old Hall, Lowestoft

Fowler Miss E., Drinkstone House, Bury St. Edmunds
Frere Sir Bartle H. T.. South Walsham Hall, Norfolk

Fuller A. W., 18, Kerrison Road, Norwich



Elected ,

1927
1902
1924
1927
1925
1926
1922
1903
1928
1930
1929
1926
1926
1908
1923
1921
1901
1927
1921
1919
1924
1918
1913

1926
1918
1893
1929
1901
1894

1918

1924
1892
1905
1926
1906
1928
1919
1908
1923
1881

1930

1906
1925
1929
1929
1923
1925
1928
1926
1925
1925
1923
1919
1891

lx

G
Garnett R. M., Pudding Lane Cottage, Kelling, Norfolk
Garstang Walter, D.Sc., The University, Leeds
Gay Miss Ellen, Thurning Hall, Guist, Norfolk
Gay Miss C. E., Ardleigh House, Hornchurch, Essex
Gay Miss G. A., Ardleigh House, Hornchurch, Essex
Gayner J. S., Hall Cottage, New Earswick, York
Gaze R., 105, Earlham Road, Norwich
Geldart Miss Alice M., Cotman Road, Norwich
George Sydney S., Saham Toney, Thetford
George F. Gordon, Seamere, Hingham, Norfolk
Gifford J., 251, College Road, Norwich
Gilbert Brig.-Gen. A. R., C.B.E., D.S.O., Sprats Green, Aylsham
Gilbert Mrs. A. R., Sprats Green, Aylsham
Gilbert R. T. E„ Ashby Hall, Norfolk
Gill S. T., Rupert Street, Norwich
Glover T., 224, Unthank Road, Norwich
Goose A. W., 10, Sandringham Road, Norwich
Grant E. R., Hotel Roosevelt, Washington, D.C., U.S.
Graves Mrs., Oulton Lodge. Aylsham, Norfolk
Greatorex H. A., Witton, Norwich
Green Maj. E. A. Lycett, Ken Hill, Snettisham, Norfolk
Gresham School The, Holt, Norfolk
Grey of Fallodon, The Rt. Hon. Viscount, K.G., V.P., Fallodon,

Lestbury, Northumberland
Gunn F. E., 84, St. Giles Street, Norwich
Gurney Major Cecil F„ Berry Hall, Walsingham
*Gi rney Gerard H., F.Z.S., President, Keswick Hall, Norwich
Gurney John, Walsingham Abbey, Norfolk
Gurney Q. E., Bawdeswell Hall, Norfolk
Gurney Robert, D.Sc., F.L.S., Bayworth Corner, Boars Hill,

Oxford
Gurney Mrs. Robert, Bayworth Corner, Boars Hill, Oxford

H
Hadfield Travers, Stoneleigh, Knutsford, Cheshire
Haigh G. H. Caton, Grainsby Hall, Great Grimsby
Halls H. H., 130, Hall Road, Norwich
Hammond C. R. A., Sprowston Grange, Norwich
Hamond Major Philip, D.S.O., Morston, Holt, Norfolk
Hardinge Lt.-Col. T. S. N., D.S.O., Flaxmoor, Caston, Attleboro’
Harker Miss Sylvia, Blofield Hall, Norwich
Harker William, Blofield Hall, Norwich
Harmer Russell T., The Grange, Rackheath, Norwich
Harmer Sir Sidney, K.B.E., F.R.S., V.P., The Old Manor

House, Melbourn, near Royston, Herts.
Harman Maj : P. deW., D.S.O., Coldstream Cottage, Alexandra

Rd., Sheringham
Harris Rev. G. H., Acock’s Green Vicarage, Birmingham
Hartcup Miss, Dial House, Cathedral Close, Norwich
Hart T. J., University College, Hull
Harvard C. E., Whalebone House, Buxhall, Nr. Stowmarket
Hastings Lord, Melton Constable Park, Norfolk
Hemingway P. H., Bureside, Wroxham
Hendy E. W., Holt Anstiss, Porlock, Somerset
Herbert E. G., Braken How, Sheringham
Hewitt H. Dixon, F.I.C., 25, Croxton Road, Thetford
Heywood R,, Pentney House, Narborough, Norfolk
Hibberd Rev. H., Burnham Thorpe Rectory, King’s Lynn
Hinde Dr. E. B., 31, Mount Pleasant, Norwich
Hinde F. C., Hon. Librarian

, Oaklands House, Cringleford
Norwich



1923
1915

1921
1919
1923

1919
1926
1930
1927
1929
1923
1923
1899
1929

1929
1929
1930

1921

1891

1927
1926
1923
1885

1926

1926
1927
1929
1897
1925
1912
1926
1904
1898

1925
1930
1926
1929

1926
1921
1909

1899
1927
1923

x

Hines E. S„ 10, Parker Road, Norwich
,

Hitchcock Arthur, Tamworth House, Tennyson Road, King s

Lynn
Hoare Miss Marjorie, 17, Camberley Road, Norwich

Horsfall Charles, Stody Lodge, Melton Constable, Norfolk

Hoskins Maj. Gen. Sir Reginald, Ashridge House, Berkhamsted,

Herts

.

Howard H. J., F.L.S., 6, College Road, Norwich

Howlett J. K., The Beeches, East Dereham

Hudd Miss W. F., The Training College, Norwich

Hudson Lt.-Col. P., C.M.G., D.S.O., Martmcross, Sheringham

Hudson Mrs., Martincross, Sheringham

Hunter Miss E. M., Mattishall Hall, East Dereham

Hunter H. M., Mattishall Hall, East Dereham

Hurrell H. 25, Regent Street, Gt. Yarmouth

Hyslop Brig.-Gen., H. G., D.S.O., Littlewood House, Drayton,

Norwich
Hyslop Mrs., Littlewood House, Drayton, Norwich

Hvslop A. B., Burnham Norton, King’s Lynn

Hyslop Miss T. S, Avery Hill College, Eltham, London, S.E.9

J

Jarrold T. H. C., Pine Banks, Thorpe St. Andrew

Jarrold W. T. F., Beeston St. Andrew, Norwich

Jessopp A. L., Lexham Hall, King s Lynn

Jolly LI. B„ Aylmerton Hall, Norfolk

Tolly T. L., Manor House, Worstead

Jones Sir Lawrence, Bart., 39, Harrington Gardens, London,

S W 7.

Jourdain Rev. F. C. R., Laverstock, 4, Belle View Road, South-

bourne, Bournemouth

K

Keith E. C., Swanton Morley House, East Dereham

Kendall O. D., Dept, of Geography, University of Bristol

Ker Mrs. Rait, 42, Parkside, Cambridge

Kerrison Colonel E. R. A., C.M.G., C.L., Drayton, Norwich

Kerrison Mrs., Drayton, Norwich
Ketton-Cremer W. C„ Felbrigg Hall, Norfolk

T . ,

Kimberly Mrs., M.Sc., “ Constantia,” Elm Grove Lane, Norwich

Kinder Rev. E. H., Kirby Bedon Rectory, Norfolk

Knight Edward, Keswick Old Hall, Norwich

L

Labouchere P., The Lodge, Burnham Thorpe, Kings Lynn

Lance Capt. H. W., Burnham Norton Lodge, King’s Lynn

Lane D. H., Framingham Pigot, Norwich

Lawrence F. J., Lauriston, Mossell River, Harmanus, Cape

Province, S. Africa

Leconfield Lady, Petworth House, Petworth, Sussex

le Strange C., Hunstanton Hall

Leicester The Right Hon. the Earl of, G.C.V.O., C.M.G.,

Holkham

V.P.,

Leney F., Castle Museum, Norwich
Lister Dr. S. R., Terrington Lodge, King’s Lynn

Livesay Surg.-Capt. R. N., St. Andrew’s Hospital, Thorpe,

Norwich



Elected

1922
1922
1925
1899

1907
1919
1923
1928
1921
1925

1924
1923
1905
1906
1892
1912
1911
1926
1893
1926
1922
1926
1926
1898
1928
1928
1877
1928
1923
1923
1928
1929
1924
1922
1929
1920
1921

1926
1922
1926
1925
1911
1889
1915
1926
1919
1915
1927

1927
1921

xi

Livesay Mrs., St. Andrew’s Hospital, Thorpe St. Andrew
Lloyd Capt. L., Taverham Mill, Norwich
Lloyd Mrs., Taverham Mill, Norwich
Long S. H., M.D., F.Z.S., M.B.O.U., Hon. Sec., 31, Surrey Street,

Norwich
Long Mrs. S. H., 31, Surrey Street, Norwich
*Long Miss E. M., 31, Surrey Street, Norwich
Long G. S. B., St. Giles Plain, Norwich
Lotbiniere Mrs. Joly de, Brandon Hall, Suffolk
Lucas Baroness, Woodyates Manor, Salisbury
Luddington Miss, Wallington Hall, King’s Lynn

M
MacKenzie Miss G., The Cottage, Ingworth, Norwich
*Macpherson A. Holte, 21, Campden Hill Square, Kensington, W.8
Mann Sir Edward, Bart., Thelveton Hall, Norfolk
Marriott F. W. P., 11, Queen Street, Norwich
Marsham Major H. S., Rippon Hall, Marsham, Norfolk
Mason A., Bank Plain, Norwich
Master George, M.D., Bury St. Edmunds
Matthews H., Whitlingham
Mayfield A., F.L.S., Mendlesham, Stowmarket
McCall C. Home, Upper Flat, San Jose, Mount Rd., Hastings
McKenna Mrs. Reginald, 70, Pall Mall, S.W.l
McLean Colin, Humbletoft, East Dereham
Meade Miss P., Croxton, Thetford
Meade-Waldo Edmund G. B., Stonewall Park, Edenbridge, Kent
Mileham C. A., Aylsham, Norwich
Mileham Mrs., Aylsham, Norwich
Miller Henry, Bosmere House, Norwich Road, Ipswich
Miller O. T., The Heath, Fakenham
Minns Mrs. E., Hammond’s Wood, Frensham, Surrey
Moppe Lewis E. van, Cliffside, Overstrand
Morel Mrs., Burnley Hall, Martham, Norfolk
Morley C., Monk’s Soham House, near Framlingham, Suffolk

Mortimer Ernest, The Red House, Wrentham, Suffolk
Mountfield Miss M., Horsford, Norwich
Moxey Llewellyn
*Mullens Major W. H., Westfield Place, Battle, Sussex
*Murton Mrs., Cranbrook Lodge, Kent

N
Nash J. E., 93, Priory Park Road, Kilburn,. N.W.6
Nevill Rev. R. W., Old Catton Vicarage, Norwich
Nevill Mrs. R. W.
Neville Sir R. J. N., Slolev Hall, Norfolk
Newman L. F., St. Catharine’s College, Cambridge
Nicholson W. A., Hon. Mem., 5, Mill Hill Road, Norwich
Nightingale S. R., Scratby Hall, Great Yarmouth
Norfolk and Norwich Library, Norwich
Norgate Philip, Swanington, Norfolk
Norwich Public Library
Notcutt R. F., Woodbridge

O
O'Donnell O., Great Fransham, East Dereham
Offord Miss Georgina, " The Larks,” Water Lane, Costessey



1912
1925
1921
1883
1873
1889

1920
1901
1911
1923
1928
1926
1903
1925
1926
1925
1930
1923
1880
1919
1900
1913
1925
1887

1929
1928
1930
1925
1930
1924
1925
1930
1924
1911
1908

1908
1909
1908
1897
1922
1930

xii

Oliver F. W., D.Sc., F.R.S., Hon. Mem., V.P., Blakeney Point,

Morston, Blakeney
Orgill Miss M. A., Garboldisham, Diss

Owen Miss F
. ,

80, Mundeslev Road, North Walsham

P

Page G. W., Walsingham, Norfolk
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ADDRESS
Read by the President, G. H. Gurney, F.Z.S., F.E.S.,

M.B.O.U., to the members of the Norfolk and Norwich Naturalists’

Society, at their Sixty-first Annual Meeting, held at the Castle

Museum, Norwich, on April 29th, 1930.

Ladies and Gentlemen,

As usual at our Annual Meeting it is customary for the outgoing

President to make some remarks on the events and work of

the past year. We have five losses by death to record :—Mr.

Edward Bidwell, Mr. Henry Birkbeck, Mr. Herbert Goodchild,

Dr. Donald Hutchinson and Mr. Alexander J. Napier. Fifteen

new members have joined the Society.

During the last summer two excursions were arranged :

one on June 6th, when members visited Royden Fen and Mr.

Tracy’s Bird Sanctuary; and the other on June 28th to

Hickling.

Some valuable and distinctive papers have been read at

our monthly meetings, these include a paper on “ Bees,”

by Mr. H. Goude at the November meeting. In January,
Mr. Peter Gray gave us a very interesting address on Fish

Lice and their Allies, which was illustrated by Lantern Slides.

The February meeting, which was held at the Stuart Hall,

comprised a film of Norfolk nesting harriers and other birds,

shewn by permission of Mr. Walter Higham, Mr. Jim Vincent
giving explanatory notes

; while at the March meeting Miss
Geldart read a paper on Countryside Preservation in Norfolk.

It is our usual custom at the annual meeting for the retiring

President to make some remarks on a subject connected
with natural history in which he is specially interested

;
I

have chosen as the subject of my address this evening some
aspects and observations made on the live birds kept in the
aviaries at Keswick. Owing to ill health during the past
winter I have been obliged to curtail this paper, but I hope
to put before you, during the short time I have the honour
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of addressing you, some examples and phases of bird life

which I have called

THE MENTALITY OF BIRDS, WITH SOME NOTES

ON SEXUAL SELECTION

The aviculturist who keeps a large number of live birds in

captivity is only justified in doing so if he, in this way, learns

something more from them than he would be likely to do seeing

them in their natural habitat. It is true that in aviaries and

cages birds are kept under more or less unnatural conditions,

but certain traits in their characters never alter and can be

better observed when they are in confinement and under

their owner s personal supervision ;
and it is a fact that many

observations and phases in their life-history have been put

on record, which might otherwise have passed notice, or

not been discovered. To give only one example. |For many

years Lort’s Roller, Coracias Lorti, had been considered to be

a different species from the Long-tailed Roller, Coracias

Caudatus ;
but a well-known aviculturist, who had several

examples of both species under observation in his aviaries

for several years, discovered that Lort s Roller gradually

changed colour and became identical with his specimens of

the other species, proving that the former is merely one phase of

plumage of the latter. It is only by keeping birds in captivity

and carefully observing them that such discoveries are often made.

The psychology or mentality of birds is a subject of sur-

passing interest and one which can be studied to advantage

in birds in captivity. Even a superficial study of the psychology

of birds compels us to attribute to them a highly developed

intellectual and emotional life. A few examples may make

this more patent, and I will mention only those which entail

rather complex psychic processes Birds have remarkable

memories ;
it is said a pigeon will remember a person after

many months, and a bullfinch has been known to recognize

a voice after a year’s time. Birds often dream 01 chatter in

their sleep. There are few species of birds which do not

show the emotions of love and sympathy and, what is a very

rare trait amongst animals, that sincerity of affection which

causes many birds to mate for life. Indeed, sympathy is

the key-note in the growth of the higher intellectual and
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social qualities which find their culmination in man, and

Professor Shaler even goes so far as to attribute to birds a

higher development of this emotion than to any other creatures

below man. Reptiles can be trained to know their keeper,

and an alhgator will defend her buried eggs
; dogs are unusually

affectionate animals, and the higher monkeys have many
sympathetic habits and emotions, but birds he declared, exhibit

these most. This is not so remarkable when we consider the

important place which the family holds in this class of verte-

brates. The building of the nest, the comparatively long

incubation of the eggs and the patient feeding and the complex

education of the young, all are duties which both parents often

share. It is this continued association, this bridging over of

generations, which has made sympathy so prominent a factor

in the minds of birds. In what other class of animals are

vocal signals of fear, distress or terror so widely understood,

or so willingly met with efforts of assistance ? To me it seems

puerile to try to believe that a bird’s affection for her young
(so great that she will often give her life in their defence) can

be correlated with an instinct, using that word in the common
acceptance of the term. It is no more an instinct in the

sense of an uncontrollable emotion than in the analogous

action of an heroic human being. I have heard of cases of

altruism, pure and simple, which have governed the actions

of more than one bird in a remarkable way, and that too in

some cases between birds of different species. Three instances

come to my mind. A female blackbird which carried a

mouthful of worms to a nestful of young redwings nearby
;

a black-throated diver which voluntarily risked its life to free a

grebe from a nearly fatal ice-trap
;

and a crowned pigeon which

assumed the care of, and sheltered a nestling ring dove

deserted by its parents. Another aspect of the mental processes

of birds shows us examples of revenge being taken after

long and patient waiting for a favourable opportunity
;

while,

on the other hand, rooks have been known again and again

to sit in judgment upon one of their number and to sentence

and punish it with death.

The language of birds is most complex and all, from the

marvellous song of the nightingale and the imitative powers

of the mocking bird, to the many moods and feelings reflected
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in the apparently meaningless chirps of the common sparrow,

tell of mental powers striving for expression. In man the

various emotions depend upon language and the range of

expression of the face for their outward demonstration, and

it is interesting to compare with this the state of affairs

among birds. These creatures, handicapped by a vocal

language very inferior to our own, and faces for the most part

sheathed like those of insects in expressionless masks of horn,

are yet able by movements of their feathers, limbs and other

portions of the body to express a wide range of emotions and

clearly to communicate even delicate shades of meaning.

I may emphasize here a factor common to all animals, which

in birds is very important and developed to a remarkable

degree—that of extreme individuality. It is this plasticity

or wide variation on the already high level of knowledge that

gives to birds the numerous chances for new accidental

opportunities, as we may call them—stepping stones on the road

of deduction to some new and higher expression of psychic

power. Every day accidents in the search for food may be

instantly siezed upon by the quick perception of birds and

turned to good account. Birds had early learned to take

clams or mussels in their beaks at low tide and carry them

out of reach of the water, so that on the death of the mollusk

the relaxation of the abductor muscle would permit the shell

to spring open and afford easy access to the inmate. Probably

it needed only the accidental dropping of a few shells on the

hard rocks, and a taste of the appetizing morsels within, to

fix the habit which, by imitation, has spread so widely among

birds at the present day.

Play and courtship afford opportunity for the vast resources

of variation to be abundantly expressed, and five separate

classes may be given under the head of courtship .-

1. Love-plays among young animals.

2. Courtship by acts of movement.

3. Courtship by display of unusual or beautiful colours and

forms.

4. Courtship by means of noises and tones.

5. Coquetry of the female.

Amongst my own tame birds each spring, and indeed during

almost every month of the year, I have observed many examples
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of these courtships and displays. The dances of cranes

and eagles, the magnificent showing off of pheasants and

ducks, the screams of parrots, and all the songs vibrant

with sentiment, in which birds strive to outdo each other in

the eyes of the female, show how greatly the spirit of emulation

and recognition of the respective accomplishments inspire

the suitors. We should also realize how pronounced must

be the discriminative power and aesthetic appreciation of

the females. The display of the peacock combines the classes

of movement, colour and noise
;
for the beauty of its argus-eyed

feathers is made more effective by their being raised in a

halo above the bird, the shivering of its wing-quills forming

a castenet-like accompaniment.

A genuine delight is taken in these various displays. So

far from being intuitive or mechanical exercises they are

conscientiously practised for weeks beforehand, and are often

kept up after the period of courtship and nesting is over.

For instance, in the London Zoological Gardens, when a peacock

in early spring timidly erects his plumes before an appreciative

rook, it is for practice in anticipation of its later use in competi-

tion with his rivals. After the period of courtship, when

he struts backwards and forwards before a line of admiring

people, the exercise is from pure delight and appreciation of

his own beauties. Even in birds which pair for life may be

noticed a coquetry and pretended courtship spring after spring.

Another interesting fact about courtship among birds,

which may be noticed when they are kept in confinement,

is that it is not always the most highly decorated suitor,

nor the one victorious in combat, who wins the female for

whom he is putting forth his utmost efforts. I have seen a

peahen show a very decided preference for, and ultimately

pair off with, a young cock who had but small display and

was almost spurless. I have heard of an amusing instance

noticed amongst mallard bred in confinement. Three drakes

vied with each other for the favour of a little brown duck.

One of the drakes seemed to put but faint hope in his

splutterings and bowings
;
and little wonder, for his showy

curly tail feathers, one of the decorations of his sex, had some-

how been lost or pulled out and the symmetry of his plumage

had also been spoiled in other respects. The other two
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drakes were large and beautiful birds, the irridescent green

of their heads and necks and their immaculate plumage made

them incomparably more conspicuous than the othei bird.

Nevertheless all their efforts were in vain, while the occasional

pitiful attempts of the handicapped suitor to spread an imaginary

tail and declare his everlasting devotion prevailed. He

was accepted, and the pair were inseparable until the nest

was finished and the duck began sitting on her eleven eggs.

Turning from birds for a moment which are confined in

Zoological Gardens or private aviaries, to wild birds which

often make a Zoological Gardens their home, or pay it frequent

visits, we find much of interest in their changed habits and

dispositions. The sight of so many birds flying unharmed

in the large flight cages, or walking about their enclosures,

or swimming on the various ponds undisturbed although in

close proximity to man, is fraught with significance to the

quick perceptions of wild birds, large and small. Their

keen perceptions and superior powers of intelligence tell

them that such unwonted altruistic conditions must offer

advantages. The almost immediate recognition of their

security in the gardens is remarkable, and I have heard of

birds which seldom show themselves within sight of civilization

that have come again and again and exhibited a tameness

which deceives many people into thinking they must be

escaped birds. The well-known instance of Canada geese

visiting the New York Zoological Gardens will testify to the

truth of this. Wild sea-gulls quite often drop from their loose

flocks passing overhead and consort for a few days with their

wing-clipped kindred. Herons and even hawks show as

quick a realization of their immunity from danger in the

Zoo Gardens, and in a paper I read before this society last

year on the birds of Egypt, I mentioned the wonderful spectacle

which might be seen any day during the winter on the lake in

the middle of the Giza Gardens, where thousands of wild

ducks of various species congregate amongst the pinioned ones

and know they are perfectly safe.

Darwin’s theory of sexual selection is that the superiority

of appearance in male birds is due to the selection, through

untold ages, of the handsomest males by the hens
;

that

this fact is not always the case is shown by the few reverse
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examples I have quoted, in fact it seems that there is extremely

little direct evidence in favour of this view, and what little

there is had been chiefly furnished by aviculturists, it seems

worth while to review shortly the subject. In the first place

it may be well to enumerate briefly the forms taken by sex-

differences among birds, and I have chosen examples as much

as possible from species well-known in aviculture, for our hobby

gives us the most perfect control of the only scientific method,

that of observation and experiment We find, where the male

is the superior sex, the following forms of difference :•

—

1. Male similar to female in size and structure, but richer

in colour—European Chaffinch, Scarlet Tanager and

numberless others, this being by far the commonest form

of sex-difference.

2. Male not only richer in plumage than female, but also

possessing special structual decorations-—Common Fowl,

Peacock, the Birds of Paradise, and many others.

3. Male similar to female (or nearly so) in plumage, but

with structural decorations—Condor, Turkey, Great

Bustard and the Australian Musk Duck.

4. Male like the female, but with special weapons, i.e., spurs ;

Eared Pheasants
(
Crossoptilon

)
and many Francolins

(.Francolinus ,
Pternistes).

5. Sexes alike in size and plumage, but with a difference

in the
“

soft parts”—Budgerigar.

In some cases these differences are permanent, as in the

fowl
; in others the male has a distinctive plumage only

during part of the year, generally only during the breeding

season, as in the Indigo Bird, the Whydahs, and many of the

Ducks.

The few converse cases, where the female is the superior

sex, fall under five classes :

—

1. Female of same size as male but brighter—Eclectus Parrots,

Paradise Duck.

2. Female both larger and brighter than male—Phalaropes,

most Hemipodes
(
Turnix).

3. Females larger than male but duller—Harriers, Kestrels,

Blackbird, some Bustards.

4. Female simply larger than male, otherwise similar—Emu,

Cassowaries, Kiwis, Tinamous, Jacanas.
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5. Female like male, but with brighter “ soft parts

Asiatic Jabirou, some Cockatoos. In these the iris

is brighter in the female.

Sex similarity may be of two kinds. Both sexes may

be dull, or have plumage of a type which is feminine in allied

species which shew masculine superiority, e.g., Com Bunting,

Australian Wild Duck. Or both sexes may be bright, or have

plumage which is masculine in species showing masculine

superiority, e.g., Goldfinch, Superb Tanager. Both sexes may

have special weapons, Cassowaries, Spurwinged Geese, and all

spur-winged birds of any sort.

As in the case of sexually differing birds, the decorations of

similar-sexed birds may be seasonal, a most striking case

being the “Osprey” plumes worn by breeding Egrets and

the ruff of the Great Crested Grebe. There is one case of a

seasonally developed weapon in the Pheasant-tailed Jacana,

in which the wing spurs are only developed in the breeding

season.

There are, of course, plenty of cases which connect various

classes, e.g.,’ in the Blue Tit and Gouldian Finch, the sexes

are both richly coloured, but the female is noticeably the

duller of the two ;
in the Turkey, the cock only has well-

developed structural decorations, and is also far larger than

the hen.

We may now go back to the question of display. We

know that most—probably all—birds display in some way or

other, whether dull or bright, specially decorated or not.

The display may be often provoked by emotions other than

amatory passion, e.g., anger
;

anyone can see this in the

case of the Turkey and Muscovy Duck, both of them irritable

as well as amorous birds, and I have observed it in many

species. Young male birds, e.g., young Peacocks and Gold

Pheasants, may display before they are decorated, and birds

which change their plumage may do so when out of colour

(Jackson’s Whydah and Blue Wren).

Display generally leads to fighting as well, as in the

tournaments of Ruffs and Blackgame, but some very

ostentatious birds rarely fight, though they drive each other

about, e.g., Peafowl and Mandarin Ducks
;

while some do not

even meet each other when displaying, like the Argus Pheasant,
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and so cannot fight, though fierce enough. Males may
assemble and display without any females being present

;

this has been witnessed in the case of the Cock-of-the-Rock.

I have seen birds in captivity display in the autumn, but no

importance need be attached to this
;

it simply means that

they are again in breeding condition after the moult, and

would doubtless breed if not checked by the oncoming winter.

Hens rarely show any appreciation of the display that we
can perceive. It is needless to labour this point, the apparent

indifference of the hen being so much in contrast to the excited

energy of the male. She may even appear to be irritated
;

everyone must have seen the hen sparrow attack the displaying

male.

With regard to other methods of courtship or special sexual

activity at the breeding season, we have to consider song and

gifts of food
;

generally only the male sings or gives a special

call
; but the female usually can, and often does when alone,

e.g., Virginian Cardinal. Song may be uttered under the

influence of anger or even fear, as well as amatory passion
;

skylarks and robins sing, as cocks crow, when challenging

each other. I have been told the skylark will sing in snatches

when pursued by a hawk, and I myself have heard a bantam
cock crow while his overgrown spurs were being pared down
and he was held in the hand. Song is much noticed by females

in some cases
;
hen canaries often annoy breeders by “ pairing

by the voice ” with undesired mates
;
and the hens of some of

the almost dumb (to our ears) Mannikins
(
Munia

)

listen intently

to the song of the males. With regard to the other amenities

of courtship, gifts of caresses, etc., we have to notice that

the male generally feeds the female, not vice versa. Feeding

may be done from the crop, in which case it often runs in families,

e.g., all cock parrots and pigeons feed their females, though

all finches do not. Or the food may be brought and given from

the beak, in which case there are differences in the practice of

members of the same family, e.g., the common Cock, the

Satyr Trogopan, and the Peacock Pheasant feed their females,

but the Common, Gold and Amherst Pheasants do not, nor

does the Peacock. Among the ducks, the Carolina alone seems

to feed the female and there is the case of the aerial passing

of food amongst the Harriers. In many birds no love feeding
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is ever done, as in the case of the sparrow. Among birds

with masculine attributes in the female, e.g., the Hemipodes,

the hen feeds the male. The custom of caressing, usually

head-tickling, offers these peculiarities, both sexes do it, but

the male most as a rule. It runs through groups to a great

extent, e.g., Parrots and Pigeons, and the Mannkin and

Waxbill groups of Ploceine Finches, are all great head ticklers ,

but it may crop up in more or less isolated cases, thus among

the ducks, the Mandarin and Carolina, the Tree Ducks

(.
Dendrocycna

)

and the Orinoco Goose seem to be practisers

of the habit. The majority of birds do not caress their mates

at all. I have already given examples of cases of birds which

favoured a very highly decorated male in display, or vice

versa; but a few more striking instances may be quoted,

from observations on my own birds in confinement, or from

birds kept in Zoological Gardens. During my experience

I have seen the following cases in favour of the preference

of a more highly decorated cock bird, or of a typical instead of

an abnormal species.

1 A hen Avadavat twice chose a bright-coloured cock in

preference to a dull one submitted to her.

2. A hen Linnet preferred a lame rich-coloured male to a

duller but stronger and perfect one.

3. A hen Pekin Robin similarly preferred a weaker but

brilliant cock to a duller and stronger one.

4. Of some Mandarin Ducks in the London Zoo, the females

distinctly preferred the handsomest drake in at least

one case.

5. A hen Bird of Paradise at the London Zoo preferred a

full plumaged cock to one in the young plumage, though

both shewed off.

On the other hand, a well-known observer has noticed

that in the London park waters, mallard drakes with some

aberration of colour (grey breast or reddish flanks) get mates

as readily as normal birds, and may have mates when these

cannot obtain them. The grey-breasted birds are duller

than the normal drake.

Among a mixed lot of poultry, bantam hens preferred a

half-Spanish cock nearly all black and much too large, to
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bantam cocks and to a beautiful medium-sized cock coloured

just like the Jungle-fowl.

A Zoo case was that of two male Red-breasted Mergansers,

of which the smaller, duller and less-well-marked bird got

the female. Here again the bird which was less typical was

the stronger—he drove his rival ashore and would not let

him go near the female. But she, though she showed no

special attachment to him, did not show any sympathy with

the beaten bird by keeping company with him, although a

female bird does sometimes try to do this.

It will thus be seen that one cannot give any very conclusive

evidence in favour of orthodox female preferences
;

but an

extended series of experiments might show a very different result.

Anyone wishing to make such should guard against the

males getting at each other and fighting by confining the

female and the two rival cocks in compartments separated

by wire-netting with the hen in the centre
;

it would also

be best to get hens which were strangers to the cocks, and

to refer several pairs of cocks to the same hen, as well as trying

these couples of cocks with different hens in succession. If

a series of such experiments showed that the hens on the

whole preferred the more highly-decorated males, or normal

males to those with more striking but abnormal coloration,

the undoubted fact would remain that strength counts for

much. But there is nothing to prevent the hen migrating

along with a beaten bird, and perhaps the winner might not

care to follow him away from his own beat. I do not think

the apparent indifference of the hen is a very serious objection
;

from the lateral position of most birds eyes, they are able to

observe things even when they seem to be looking elsewhere,

and so the hen may be observing more than we think. How-

ever, I am quite convinced that the display, like human
blushing (and we all know that some birds blush, the turkey

especially) is simply an instinctive expression of emotion

;

birds would display anyhow, whatever the result. If, more-

over, the display does not please the hen, it comes in very

handy for bluffing adversaries
;

a black and a white swan have

been seen displaying vigorously to each other, obviously

wishing to fight, but each too afraid of the other to come to

blows. The same principle of bluff may tell with the hen,



12 president’s address

for hen birds are rather apt to be too independent and to fail

to respect a male whom they do not fear a little. In fact,

the display as a bluff would justify its existence quite as

much as if used as an attraction ;
and if this is the real use

of it, it is easier to understand why the attitudes of displaying

birds are generally more grotesque than beautiful. However,

as I have said, there is no reason to suppose that birds have

what we call refinement or good taste
;

personal preference

they do show, but we ourselves cannot always rationally

account for our preferences, so we may expect to wait a while

before we can fathom those of birds.

Voice, however, appears more potent than colour, for

colour varieties of the same species, and species with very

different colours but the same note, such as the Mallard and

its dull allies, and the Hooded and Carrion Crows interbreed

with perfect freedom in captivity. If also, we consider what

happens with our domestic birds, even when allowed to breed

indiscriminately without selection by us, we shall see that

there is a strong latent tendency to increase in conspicuousness

in colour, and to the production of structural decorations in

most species. Thus, most of them display a tendency to

produce white or pied plumage ;
the soft parts often assume

brighter colours, e.g., the guinea-fowls feet tend to become

orange instead of black, and the Muscovy drake’s face,

naturally mostly black, becomes more, or altogether red.

Structural decorations may appear, like the knob on the beak

of the Chinese Goose which is often orange, contrasting with

the normal black of the bill, and common ducks and pigeons

assume crests. Sometimes these alterations are sex-limited,

e.g., cinnamon in Canaries and blue in Budgerigars tend to

be female colours, while white in common geese tends to be

a male colour. We can see, then, that even without selection

decorative plumage and appendages, etc., tend to appear, it

is true that such peculiarities are irregular, not constant as

in wild species, but in the latter natural selection may come

into play to limit variation. For instance, white feathers

are usually soft, and so we find few birds are entirely white,

or have even white quills, easily abraded quills being a

dangerous possession for a wild bird. It is particularly

noticeable that in the only wild bird which varies widely like
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an unselected domestic one, the Ruff, the variation (except

in the rare white-necked variety) is confined to the breeding

season, and the Ruff, to be able to carry his cumbrous decora-

tion at all, must surely be able to defy natural selection on his

breeding-grounds at any rate. If decorations are the result

of the withdrawal of the pressure of some form of natural

selection we can see why they are so often concealed in repose

as long as a bird has the tips of the quills, for instance, dark

and tough, the concealed part may be of any colour that

variation gives, proving that colour is correlated with a strong

constitution-—for no character can escape constitutional

selection, but must always go along with power of resistance

to climate, a good digestion, etc.

In the limited time at my disposal this evening, I have only

been able to touch on a few of these interesting problems

relating to birds in captivity
;

but in concluding these short

notes I may again emphasize the fact that much may still

be learnt from the intelligent observation of birds in confine-

ment, and my two final examples are instances of facts, which

might never have become known to science, if they had not

been recorded from captive birds.

A pair of Plumed Jays (Calocitta formosa) in my possession,

the only living examples of this species ever kept in captivity,

laid two eggs
;

previously the eggs of the Plumed Jay, which

even in the wild state is a very rare bird, had been unknown
to science. The eggs were measured and described, and
therefore a new fact about this rare species was put on record.

The other example is the interesting case of young Parrot

Finches, also discovered from birds bred in confinement, which

have the insides of the mouth ornamented with four shining

phosphorescent spots, which are luminous and visible in the

darkness of the nest when all else seems blackness. There

seems little doubt that they enable the parent birds to see

where to place the food, when feeding the young, which they

would otherwise not be able to do
;

for when the old bird

stands in the small entrance hole, the young birds are practically

in total darkness. Other facts of the same description might

be quoted, but enough has been said, perhaps, to show to

those who object to keeping birds in confinement that there

may be very good reasons for taking up the hobby of Aviculture.
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II

TIDES OF THE RIVER BURE

By H. Christopher Davies

it is very commonly stated that tidal action on our Rivem

has had extended effect of recent years consequent on the

dredging and improvement of Yarmouth Harbour, but very

few accurate observations have been quoted to prove or

disprove this view.
enhiect

A footnote to Mr. Robert Gurney’s paper on this subject

read before the Society in February, 1911, to be found i

Vol IX. p. 216 of our Transactions, quotes a similar opinion

“l" my Father wrote :
Yarmouth Haven is being

dredged and deepened and so allows a greater volume

water to pour in at each flood tide.” He also suggested

That the level of the drained marshes would continue to sink,

"o shrinkage. This latter condition certain y obtains

in The Great Fens where improved dramag

uch a fall in levels that areas once drained by gravitation

installation* of pumping p

the Ouse, where once an efficient discnarge wnb

gr

sS 11eTtlem

W
enf if it occurs in East Norfolk, would

certainly be shared by the Marsh walls and banks, and[ might

make it appear that tides were higher though m fact

level compared with Ordnance Datum, may not have alter .

So far as the Bure is concerned, I have had access^ some

very valuable and interesting records ^ared ^ c
J

Owens, the eminent Engineer called in by the

Council to advise as to what effect, if any a new bndge at A

with increased waterway would have on the P«ss“
_ J

scour of the tide above the Bridge, and it isvntb tavPgag*

that I am able to present the following records t .the Socr

D

Since obtaining that permission, I have seen the paper read

by Dr Robert Lrne/in 1911. and have his P~n to

quote material from it for purposes of comparison with .

0W
Tte

S '

"“"of records are not absolutely comparable



Trans. N. & N. Nat. Soc Vol. XIII.

HOURS
NOON

5 6 7 8 9 10 II 12 I 2 3 4 5 6 7 8



PIVFR

BIJI7E

IMVE5

Tidal

RAnGE

imdigathig

i

evels

at

hw

amp

Successive

hours

21 JUL 31

NATURAL
hi 1 STORY, i

Trans. N. & N. Nat. Soc. Vol. XIII.



TIDES OF THE RIVER BURE 15

because Dr. Gurney’s tidal readings give range only, without

reference to Ordnance Datum (which at that time was not

available at any up-river station), whereas Dr. Owens’ figures

are compared with Ordnance Datum in every case. The

similarity in range, however, of the two sets of observations,

coupled with the records of salinity obtained by Dr. Owens,

which I have compared with a paper read to the Society by

Dr. Innes also on Feb. 28th, 1911 (N. & N. Nat. Soc.

Transactions, Vol. IX. p. 244) will, I think, convince us that

little or no variation has taken place from 1911 to 1928.

I have navigated the Bure and worked the tides between

Acle and Yarmouth for over thirty years, and must’admit that

the small range of tide at Acle, as measured by both observers,

is a surprise to me, and confirms my own impression that since

1895, at least, no appreciable change in tidal range has taken

place at Acle. I only wish similar comparative records

could be obtained for the Yare, where, owing to deeper and

straighter channels, any changes at Yarmouth would be expected

to show greater results.

With this introduction I propose to give the results of

Dr. Owens’ investigations, comparing them with the

corresponding records of Dr. Gurney when available.

Figure 1 shows the result of observations of a spring tide

on Feb. 25th, 1928, at various stations from the Harbour
Mouth to Thurne Mouth, the respective tidal range being

about 5 feet 6 inches at the former to about 6 inches at

Thurne Mouth, viz. :

—

Levels of High and Low Water at Spring tides 23/2/28

Levels reduced to Ordnance

Station No. and Name Datum Range

High Water Low Water

Feet Feet Feet

No. 1 Thurne Mouth 1.63 1.18 0.45

No. 2 Acle Bridge 1.63 0.93 0.70

No. 3 Stokesby Ferry 1.68 0.68 1.00

No. 4 Six Mile House 1.79 0.37 1.42

No. 5 Mautby Swim 1.55 -0.22 1.77

No. 6 Two Mile House 1.92 -0.49 2.41

No. 7 Haven Bridge 2.16 -3.02 5.18

No. 8 Harbour Mouth .. 2.17 -3.47 5.64
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The range of this particular tide at Acle Bridge was 0.70

of a foot
;

call it 9 inches. This compares with Dr. Gurney’s

recorded range of 13-15 inches at Spring Tides, and 7-9 inches

at Neaps. Dr. Owen’s 0.45 at Thurnemouth (5.40 inches)

compares with Dr. Gurney s 8.7 inches.

Dr. Owens’ record shows that at Thume Mouth the level

of H W.S.T. is only 6 inches lower than at the Harbour Mouth,

so whatever alterations were made to the lower channel that

figure probably represents the maximum possible effect of

tidal action, and with a distance of 12 or 14 miles, such a

result is highly improbable.

The L W.S.T. vary 4.66 feet in level between Thume Mouttr

and the Bar, and the effect of channel improvements would

have far more effect in reducing this difference than in raising

H.W. level.

The chief obstruction to a uniform L.W. gradient lies

between Six Mile House and the Harbour Mouth, and Dr.

Owens' conclusion was that the effect of Acle Bridge on the

gradient was negligible.
, , ,,

Dr. 'Gurney found a difference in range of two and a half

inches between two gauges above and below the Bridge and

100 yards apart.

Dr. Owens found that the surface gradient at H.W. between

Acle and Thurne Mouth was 0 and between Acle and Stokesby

0.3 inches per mile and at L.W. 0.68 and 1.42 inches per mile.

He admits that the restrictions of the channel by the present

bridge produces some increase in velocity with corresponding

small changes of surface level at points in the immediate

vicinity of the Bridge (cf. Dr. Gurney’s two and a half inches

above and below). His conclusion is that as the levels of

H.W. and L.W. are practically unaffected by the Bridge the

range will be unaffected (by a new bridge).

The question of increased velocity was also raised when

the idea of a new bridge was mooted. Dr. Owens goes so

fully into this point that it would be unfair to shorten or

paraphrase his own notes which are as follows

» velocity of Ebb Current as affected by Bridge

We will now consider the probable effect on the velocity

of the ebb current if the present bridge be replaced by a new
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one which does not restrict the channel. For this purpose

we are concerned with the maximum currents only and it

is necessary to find at what time of the tide the ebb current

has the greatest velocity. We find from the tidal observa-

tions on Feb. 23rd that the times of H.W. and L.W. at Harbour

Mouth and Acle were as follows ~

—

Harbour Mouth

Acle Bridge

H.W.
10.40 a.m.

12.30 p.m.

hr. min.

1 50

L.W.

4.10 p.m.

7.30 p.m.

hr. min.

3 20Intervals

“ Referring now to the surface velocity observations on

March 8th and fixing the time of H.W. and L.W. from the

above intervals, this gives H.W. at Acle about 12.10 p.m. and

L.W. about five hours later or 5.10 p.m. The greatest velocity

of ebb current was recorded at Acle at 5.15 p.m. and was

1.449 f.p.s. on the surface. Thus it appears that the swiftest

ebb current occurs about the time of L.W.

“ Referring now to fig. 5 which gives the surface gradient

in the vicinity of the bridge on Feb. 25th, 1928 —We find that

the steepest gradient between gauges No. 6 and No. 2 occurs

at L.W. thus indicating that time of the tide as giving the

swiftest current.

“ There is also an indication of some banking up of the

water on the Thurne side of the bridge. We have to ascertain

what the effect will be if this banking up were removed, and

the surface slope made uniform from Thurne Mouth to Stokesby

Ferry at the time of L.W. springs. From the tidal observa-

tions of Feb. 23rd, 1928, we find that the respective levels at

L.W. were :

—

Reduced Level at L.W. in Feet

Thurne Mouth 1.226 above O.D. at 7.30 to 8.20 a.m.

Stokesby Ferry 0.716 ,, ,, 7.30 a.m.

Acle Bridge 0.958 ,, ,, 7.30 to 7.50 a.m.

“ These show a surface slope between Thurne and Stokesby

of 0.51 feet in 4.778 miles or 1.28 inches per mile. In calculat-

ing this the level at the bridge has been omitted and we may
assume that this is the gradient which would exist if the

bridge did not restrict the channel.
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“ We will now compare this with the actual gradient at

present, and for this purpose a certain correction in the gauge

reading at Acle Bridge must be made. The actual reading

was as above 0.958 at L.W. but this was on gauge No. 2, which

was near the bridge, and as seen from Figs. 5 and 6, is affected

by the rise of velocity under the bridge.

“ Had the slope been calculated from the level of gauge

No. 5 Figs. 5 and 6, it would have been unaffected by the

change of level due to increased velocity under the bridge.

On March 10th, last at about L.W. the velocity on the surface

on the Thurne side, 271 to 71 feet above the bridge was 0.540

feet p.s. at 7.15 p.m. and at the same time it was 2.463 f.p.s.

under the bridge. There was thus an increase of velocity

equal to 2.463 minus 0.540 or 1.923 f.p.s., which represents

a fall of surface level equal to 0.06 feet, and this fall should

be added to the reading of gauge No. 2 at L.W., i.e. 0.958

plus 0.06 equal to 1.018 as the corrected level, giving a slope

of 0.94 inches per mile between Thurne and Acle.

"As a check on this it will be seen from the tables that the

reading of gauge No. 5 was 0.842 at L.W. while No. 2 was

0.752 showing a difference of 0.09 feet. This is a sufficiently

close agreement in view of the reversal of the slope between

gauges 5 and 6.

“Collecting the figures above referred to, we now have :

—

Corrected present surface slope, Thurne to Acle 0.94 ins. per mile.

Surface slope if bridge causes no obstruction 1.28 ins. per mile.

The basic formula for flow in channels is :

—

v = c Vmi
When v =mean velocity in f.s.

c = a constant depending on the nature of channel,

m =hydraulic mean depth,

i = slope in ft. per foot.

“ Thus the velocity varies as some unknown constant and

as the square root of the hydraulic mean depth multiplied by

the slope. In the present case the value of the constant c

is unaltered as is also the value of m, we find therefore that the

mean velocity will vary as Vi above. The new velocity

will therefore be V^f or 1.17 times the old—a quite negligible

increase. For example, this would raise the maximum ebb

•current velocity obtained on March 8th at Thurne Mouth from
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1.626 to 1.9 f.s. We may therefore conclude that there will

be no appreciable increase of velocity in the reaches adjoining

if the bridge be replaced by a new one which does not restrict

the channel.

Velocity of Flood Tide Current as affected by Bridge

“ The part of the river where the greatest effect should appear

is between Stokesby and Acle. Any obstruction to the

flood current at the bridge should appear in a banking up

of the water on the Yarmouth side of the bridge and a corre-

sponding flattening of the surface slope between Acle and

Stokesby. There would also be a drop in water level on the

Thurne side of the bridge. These should both be most marked

when the flood current is strongest.

“ I find from the current observations of March 10th last

that the highest flood velocity at the Yarmouth side of Acle

Bridge was 1.537 ft. p.s. at 9.15 p.m. or about 34 hours after

L.W.
“ At Stokesby Ferry on a similar tide of March 8th last the

highest flood velocity was 0.946 f.p.s.

" Referring now to Fig. 6 showing the levels of the water

surface near Acle Bridge at L.W. and at successive intervals

after this :—There are some slight errors in the readings to

be corrected for, e.g., I consider possible errors in levelling

are negligible
;

but there are other causes such as wind drift

which have to be considered and which might necessitate a

correction, also, for the present purpose, the change of head

due to velocity.

“ I find that the highest flood velocity under the Bridge

was 1.551 f.p.s. at 1.30 on March 10th, last.* The velocity on

the reach between 271 and 71 feet on the Yarmouth side was,

although a little doubtful, approximately 0.5 f.p.s. at the

same time. Gauge No. 2 would thus read low by the velocity

head represented by the difference between these two, i.e.,

by 1.051 ft. p.s. or 0.017 ft. head.

“ In Fig. 6 the steepest up-stream slope was at 12.30 a.m.

on Feb. 26th. The gauges No. 1 and 2 then read :•

—

No. 1 ... 1.633

No. 2 ... 1.577

No. 5 ... 1.596

*i.e., March 10th, 1928. Dr. Owen’s report was written in July, 1928.
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“ At about the same state of tide, i.e., the same interval

after L.W. on Feb. 23rd last, the Stokesby and Thume gauges

gave the following readings :

—

Stokesby Ferry ... ... 1.650

Thume Mouth ... 1.572

showing a slope of 0.078 ft. in 4.778 miles or 0.196 inch per

mile. Thus if the bridge offered no obstruction this gradient

should run uniformly, or nearly so, from Stokesby to Thurne.

" The actual surface levels at Stokesby and Acle as obtained

from the gauge readings on Feb. 23rd last were :

—

Stokesby Ferry ... ... 1.650

Acle Bridge ... ... 1.599 (No. 2 Gauge)

The latter figure however requires a correction of plus 0.017 ft.

approximately, as above pointed out, to eliminate the velocity

effect, so that the corrected readings become :

—

Stokesby Ferry ... ... 1.650

Acle Bridge ... ... 1.616

or a difference of 0.034 ft. in 2.111 miles, which gives a surface

slope of 0.193 inches per mile.

“ The flood tide velocity, after removing the obstruction due

to the bridge, would therefore be hardly affected at all between

Stokesby and Acle, the surface slopes remaining sensibly

the same after as before.

“ We may therefore conclude that the velocity of the flood

tide current in the reaches adjoining the bridge will not be

appreciably affected by the new bridge.”

In view of the already-quoted belief that tides (and

consequently the conveyance of salt water) have increased of

late years a comparison of the two records is of interest.

On Jan. 31st, 1928 the following samples were taken on

a high S.T.

Stokesby Ferry (15 feet deep) 15.74 grains per gallon.

,, (Surface) 15.82

Acle Bridge (bottom) 14.34

,,
(Surface) 14.34

In 1906 October 1st and 2nd, Dr. Innes found at Stokesby

Ferry 14.00 and 18.71, in two samples taken at 2.12 a.m. and

12 noon, at Acle Dyke 11.65 and 15.15 and above Acle Bridge

(1 sample) 12.73.

As filtered water from the Thames contains eleven and a half
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grains per gallon and sea water 6,000 to 7,000 grains per

gallon, it will be seen that neither in 1906 nor 1929 is the

normal water at Acle other than fresh water. No doubt in

samples taken in a year like 1929, when fresh water was very

deficient, greater salinity would occur.

Dr. Owen’s conclusions were :

—
“ I would summarise the

probable results of removing the bridge and building a new

one which does not restrict the channel as follows :

—

“ Upon the level of H. and L.W. respectively, there will be

no appreciable effect.

“ The velocity of the flood current will not be appreciably

affected.

" The effect upon the velocity of the ebb current will be

so small as to be negligible.

" The transport of salt water up the river will not be made
easier by the new bridge, but rather the reverse.

“ Since the effects on the current velocities are likely to

be negligible there will be no increased erosion on the river

banks.

“ I think, therefore, you may safely proceed with the

new bridge without anticipating any important effect upon

the river.”

Mr. Hogge the Engineer to the Port and Haven Commission

has kindly sent me records of exceptional tides during the

six years 1923 to 1929.

The three highest tides were as under :
—

Acle Bridge, 1923-1929.

Typical Highest Tides.

At Acle. Corresponding

Date. Height of Tide Tide at Yarmouth Bar.

above Ordnance Tide Level

Datum above Ordnance Datum.
1924. Wind Force

February 6th . 4-ft. 5-ins. 5-ft. 6-ins. N.W. 4. C.

1925.

October 7th 4-ft. 7 -ins. 4-ft. 6-ins. N.E. 3. R.

1927.

December 1st . *4-ft. 8-ins. 3-ft. 1-in. E. 3. C.

and the lowest tides were :

—

•Highest Recorded Tide at Acle Bridge during Period 1923-1929.
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Acle Bridge, 1923-1929.

Typical Lowest Tides.

Date. Tide Level above Corresponding

Ordnance Datum

1923.

Tide at

Tide Level

(Minus)

Yarmouth Bar.

Wind Force

July 8th *l-ft. 8-ins. -1-ft. 7-ins. N.W. 2. R.

1924.

April 16th 1-ft. 9-ins. -1-ft. 8-ins. N. 2.B.C.Z.

1928.

March 19th ...

1929.

1-ft. 11-ins. -11 ins. S.w. 2.B.Z.

February 3rd 1-ft. 9-ins. -4 ins. S.E. 5.B.

May 22nd 1-ft. 9-ins. -1-ft. 6-ins. S. 3. B.C.

August 16th ... 1-ft. 9-ins. -1-ft. 1-in. S. 3. B.C.

It is curious to note that the highest Acle tide (4 feet 8 inches)

on Dec. 1st, 1927, was not due to an exceptional tide at

Yarmouth, though the highest Yarmouth tide of 5 feet 6-inches

did cause an exceptional H.W. (4 feet 5 inches) at Acle (nearly

3 feet above a normal high Spring tide.

For purposes of record I attach all Dr. Owens’ charts, which,

with the headings, are self-explanatory.

Ill

NOTES ON THE LONG-TAILED TIT

By Hugh Wormald

The severe winters of 1922 and 1928 caused a high mortality

among Long-tailed Tits and Goldcrests in the neighbourhood

of my garden (Mid-Norfolk)
;
but both species seem to be able

to recuperate their numbers very quickly and, at the present

time, October, 1930, are as plentiful as I have ever known them

to be. February, 1928, did not seem to kill off so many as did

the winter of 1922, and the explanation would seem to be that

although the cold of that month was intense it was not accom-

panied by wind.

‘Lowest Recorded Tide at Acle Bridge during Period 1923-1929.
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On an afternoon during the severe frost I was walking through

some fir trees, Douglas and Nordmanianna, and saw a large

colony of gnats dancing in the air as though it were a summer

evening, and I came to the conclusion that they must have

been hibernating under the branches of the thick fir trees, and

had been stirred into activity by the sun, which had been shin-

ing for an hour or two. During hard weather I believe these

hibernating gnats form the principal food of both Long-tailed

Tits and Goldcrests, both of which I have watched searching

for insects under the branches of fir trees. As far as my obser-

vations go, both species are entirely insectivorous, and conse-

quently they will not come to a bird table even when mealworms

are supplied. The only occasion on which I have seen a Long-

tailed Tit at my bird table was in the spring of 1928, when it

came to pull some string to pieces for nesting material.

I have not been without a Long-tailed Tit's nest in my garden

for fifteen years, but from November to March I hardly ever see

them in the garden. As soon as March arrives I begin to look out

for them, and after first seeing a pair I know that I shall find the

nest in about ten days’ time. This year I noted a pair on March

2nd, and expected to find the nest about the 12th, but to my
surprise they began to build on the 7th—about ten days earlier

than usual. I can now tell by their note when they are build-

ing, and for the last five years have found the nest on the day

they began to build. Individual pairs vary greatly in the

amount of close watching they will tolerate
;

this year they

chose a bush of Ceanothus Papillosus, and did not like me stand-

ing nearer than five yards from them while they were building.

During the four previous years they nested in the same clump

of berberis and allowed me to watch them from a two-yards’

range. I have often seen them take material from the nest of

the previous year and make use of it. They do not work in

the rain, nor if the weather becomes cold.

Considering that a Long-tailed Tit’s nest is one of the greatest

works of art among British birds it is amazing how the birds

can construct their nests with their tiny beaks, especially when

they would seem never to remain at the nest when building for

longer than a minute at a time. I do’not think they travel more

than two hundred yards for material, except for the lining

feathers. With the object of conserving their labour I stuck
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feathers on fir trees near to their nest this year, and they were

all used.

The nesting period covers about sixty-six days ; say, twenty-

two days for building the nest
;
fourteen days to lay the clutch

;

another twelve to fourteen days for incubation
;
and sixteen to

twenty days for rearing the brood. Like all the tits, the young

remain in the nest for a longer period than is the case with most

small birds. They are not double-brooded, although I found a

nest with young in August, 1913.

In 1927 a pair began to build in March, made the nest the

size of a chaffinch’s and then deserted it for no obvious reason ;

however, in the middle of May they returned, completed the

nest and reared a brood. During the interval they were never

seen in the garden. In 1925 a pair started to build on the

horizontal branch of a cedar and the nest, when nearing com-

pletion, of course blew out. They then deliberately unpicked

it and carried the material about 100 yards to an oak, where

they hatched a brood
;

but their ill-luck still followed them,

for a jay discovered the nest and destroyed the young ones.

Long-tailed Tits vary considerably in the situations and

heights from the ground they choose for their nests
;

I have

had nests two feet from the ground, and as high as twenty

feet. Gorse is a favourite nesting site, and berberis, rhodo-

drendrons, bamboos, yew, privet hedge and high hawthorn

hedges (preferably overgrown with brambles) are also popular

sites. I once found a nest against the main stem of an ivy-

covered oak just the place for a wren, but an unlikely site for

a Long-tailed Tit.

As soon as the young are strong on the wing they leave my
garden, and family parties visit me only rarely in autumn and

winter. Sometimes several families join up, and I once counted

fifty-three flitting across an open space from one tree to another,

the largest flock I ever saw. The next day a friend four miles

away told me that he had had a large flock in his garden,

presumably the same birds.

I have never taken the trouble to count the feathers in a

Long-tailed Tit’s nest, but it has been done and, speaking from

memory, I believe the total runs into thousands. When the

nest contains a dozen fully-feathered young ones the heat inside

must be tropical.
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IV

NOTES ON THE CRUSTACEA MALACOSTRACA OF
THE REGION ROUND BLAKENEY POINT, NORFOLK

By T. J. Hart, B.Sc.

These notes are the outcome of a faunistic survey of the

marine invertebrate fauna in the neighbourhood of Blakeney

Point, carried on at intervals whenever opportunity offered

during the past five years, which it was hoped would prove

to be the basis of some ecological work in the future. As
my work now takes me abroad the completion of this project

must wait indefinitely
;
but having worked up the Crustacea

Malacostraca pretty throughly, I have been encouraged to

present these brief notes for publication, in the hope that

they may be of some use or interest to the many naturalists

who annually visit the locality.

While rocky fore-shores certainly produce an infinitely

greater variety of forms, there is this to be said for sandy
and muddy coasts from a naturalist’s point of view : they
support a fauna which consists, for the most part, of animals

which it is relatively easy to catch quantitatively, and the

physical conditions of the environment are more or less constant

over large areas. Hence the vast animal associations consisting

only of one or a few species which colonise the various types

of sand and mudflats. The above two factors render it

possible for the naturalist to attempt to work out the relations

of the dominant forms with their environment, organic and
inorganic, with a much greater degree of success than with the

very diverse animal communities found on rocky shores.

Bearing this in mind, it would seem that the very varied types

of sand and mudflat to be found round the Point present a

fine opportunity for the animal ecologist, who is able and
willing to deal with marine invertebrates

;
and, be it noted,

this aspect of the biology of the district is the only one which
has not already attracted much attention. These notes form
part of a faunistic survey, pioneer work which must be done
before detailed ecology can be attempted.
The general topography of Blakeney Point has been

admirably described by Professor Oliver (Trans. N. & N. Nat.
Soc., 1913, IX. p. 485), but a brief mention of the chief



26 CRUSTACEA MALACOSTRACA OF BLAKENEY POINT

collecting grounds for Crustacea may be made. These were

.

the large iron wreck of the Norwegian steamer Hjordis, usually

lying near the harbour bar (the latter is always shifting) ;
the

masses of drifted algae, which with zostera and other vegetable

detritus, are frequently found between tidemarks on the

open foreshore ;
the waters of the harbour and tide-pools,

both on the open shore and in the creeks of the sheltered flats ,

also burrowing forms are to be found in the sand and mudflats.

In general the salinity of the water of Blakeney Harbour

is only very slightly below that of the open North Sea, even

at low tide^ so that the conditions are not typically estuarine ;

but in one area I have been able to work, known locally as

Stiffkey “ freshes,” the dilution is very considerable. The

“ freshes ” actually take the form of a small stream communi-

cating by faulty sluices with a tidal creek, about three quarters

of a mile along the “ meals ” to the west of Morston village.

Here a scanty but characteristic brackish water fauna was

observed.

Apart from these, the most interesting collections were

obtained from the wreck of the Hjordis, which forms an oasis

of a hard substratum in the midst of the vast desert of shifting

sand which stretches away towards Wells and Burnham ;
and

from the surf-beaten sand of the open foreshore off Blakeney

Point proper. In spite of the inhospitable nature of this

habitat, the sieve yielded two interesting species of Amphipods

and occasional Polychaet worms.

For help in the actual collecting I have to thank my brothers,

in particular Mr. R. W. K. Hart. In the case of some of

the smaller and less known species I have given references

to standard works wherever possible.

Decapoda
Cancer pagurus. The edible crab is occasionally found

inshore in sand sheltered by wreckage. They appear to

come inshore and seek such seclusion before casting their

shells. I have frequently found what appeared to be three

crabs lying half buried close to each other, which on closer

examination proved to be the cast shell of a female, the latter

in a " soft-shelled
”

condition, and a male in attendance.

(In most Crustacea fertilisation takes place after ecdysis).
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On the wreck of the Hjordis the hawse-pipes are choked with

dense clusters of Mytilus, and in the midst of these I have

often found small edible crabs which had crept there for

shelter during ecdysis. Incidentally, the mussels were so

tightly packed that it was difficult to see how the greatly

enlarged crabs could get out again.

Carcinus maenas. The ubiquitous shore-crab is present

in countless thousands in the creeks of the salt-marshes and

in the channel, and is also to be found, in lesser numbers, on

the open foreshore off the headland. In the more sheltered

situations great colour variation is exhibited, while on the

open coast nearly all the individuals are of the dark olivaceous

green most characteristic of the species. The proportion of

individuals with autotomised legs is also much higher on the

open coasts than in more sheltered habitats.

These crabs are a great nuisance to the line fishers in the

harbour, destroying vast quantities of bait, but they are not

entirely harmful. The younger individuals form a staple

article of food for flatfish, and their scavenging activities

prevent many a creek from becoming foul.

On the Salicornia marsh, or Beachway, on the landward

side of the old headland, these “ gillies ” as they are locally

called, are present in vast numbers, so that the highest driftline

on the Long Hills—the old denuded lateral spit on the

eastern side of the said marsh— is almost entirely composed

of their cast shells, with a certain amount of vegetable debris.

These shells are present in such quantities as to affect the

acidity of the soil. The low sand-hills towards the seaward

end of the Long Hills belong to the old acid type of dune

(pH circum 6.8). But in the driftline of equinoctial springs

the pH of the soil is 7.2, almost certainly owing to the accumula-

tion of crab-shells. This in turn leads to an interesting

zonation of the plants, the driftline being clothed with a dense

belt of the Orache, thicker and more regular in some years

than others, which is scarcely ever found in any other situation

on this dune system.

Portunus depurator. The cast shells of this swimming-

crab, the commonest of the British species, are frequently

cast up on the seaward side of the main beach. I have

occasionally taken living examples in the runs (large shallow
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pools running parallel to the coast) in the sands off the Head-

land near low water.

Eupagurus bernhardus. Hermit crabs are fairly common

on the open shore near low water in tidal pools, and numerous

on the wreck of the Hjordis, where one of the smaller individuals

was found in a shell of Natica catena, a mollusc I have not

yet taken alive in this vicinity. Usually the smaller hermits

in this district are to be found in the shells of periwinkles.

Homarus vulgaris. Lobsters coming inshore and taking

shelter in holes and corners in wrecks have been frequently

reported by the local fishermen, notably from the wreck of the

Hjordis, but I have not yet come across one myself.

Leander serratus. The common prawn is fairly common

in tidepools, especially the deep ones surrounding wreckage,

where very large ones are sometimes met with.

Leander squilla. The
‘ white-prawn is scarcer than the

last named but occasional specimens are to be found in similar

situations, some of very large size.

Elippolyte varians. This species is widely distributed

in tidal pools throughout the area, though never in large

numbers. In the region of Stiffkey “ freshes ” it penetrates

into a region where the salinity is as low as 3.6 per thousand,

as compared with the 35.2°. per thousand of the pools in

which other individuals are found.

Crangon vulgaris. The common shrimp is present in

enormous numbers on the sandy bottoms of the tidal creeks,

the harbour, and the open sea. (Here it may be mentioned

that even those creeks which penetrate the softest ooze have

usually a sandy bottom in parts). The inshore specimens

are more numerous, and of uniformly smaller size, than those

found on the open coast. They form a favourite food for

flat-fish—I have taken 35 from the stomach of one small

flounder. They do not appear to be present where the salinity

is very greatly reduced, but in some of the tidal pools in which

they survive for weeks without apparent inconvenience (there

being no outlet until the next springs) the range must be

considerable.

Amphipoda

Gammarus locusta, Linn. Very common under stones
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and algae in the harbour, and drifted algae on the open coast.

Occasionally eaten by flatfish.

Orchestia littorea, Mont. To be found among the stones

and piles of Morston quay, and the adjacent salt-marsh plants,

about the level of high water springs. This species is also

occasionally met with in the higher drift lines on the north

side of the harbour, and on the Point itself.

Calliopius laeviusculus
,
Kroyer. This small Amphipod is

to be found in great numbers in the dense masses of the

primitive brown alga Palleilla on wooden wreckage in tide

pools in the sands on the seaward side of the main beach.

Here, among the ribs of old wooden ships, I have caught

numbers of young bass which appeared to have been feeding

largely upon these Amphipods, together with Mysids. The fish

were largely parasitised by the Copepod Lernea branchialis.

Ampelisca spinipes, Boeck. This species is rare in the

vicinity of the point, but occasional specimens have been

obtained from the sand off the Headland near low water.

Hunt, in an account of the bottom fauna of the Plymouth

area (Jour. Mar. Biol. Ass. N.S. Vol. XIII, No. 3, p. 560)

gives an interesting account of the feeding habits of this genus,

and I think it probable that dredging along the sandy shores

of the North Norfolk coast would reveal it in quantity

—

they are nowhere common between tidemarks, preferring

slightly deeper water.

Bathyporeia Robertsonii, Sp. Bate. This little burrowing

form is to be met with in considerable numbers in the surf-

beaten sand off the headland. It is found chiefly in the top

four inches of the sand, the numbers diminishing very rapidly

as the depth increases. It is not found on the higher banks

where the sand becomes loose and dry under the influence of

sun and wind at low-water. Conversely, in places where the

sand is very wet, standing water appearing almost at the

surface on digging, Bathyporeia is also scarce. The ideal

habitat seems to be sand which retains enough moisture to

present a firm surface, but in which the water table is at

least 1-ft. below the surface at low tide. Here also are to

be found the Amphipod Hailstorms arenarius, Slabber, and
occasional Nereid worms.
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Hailstorms arenarius ,
Slabber. Sars. 3, p. 135, PI. 46. This

fine beast, very highly specialised for burrowing, is found

in the same sand as Bathyporeia, but occupies lower levels—

just above the water table for the most part. The succession

is as follows : top four inches Bathyporeia Robcrtsonii up

to 250 per m. sq. with odd specimens of the pelagic Isopod

Eurydice pulchra ; next four inches, few [
Bathyporeia ,

ca. 20

per m. sq., young and immature Haustorius 60-70 per m. sq. ;

eight ins. depth to water table adult Haustorius ca. 40 per m.

sq. with occasional Perinereis cultrifera and very rarely

Arenicola marina (the sand in question being much too pure for

Arenicola to be present in quantity).

The largest adult individuals were carrying eggs as late

as the beginning of September, while smaller individuals

were not observed carrying them later than the end of August.

At this time the larger individuals were themselves without

eggs, which leads one to suppose that here, as in the majority of

Amphipods, several brob are hatched each year. This is

particularly interesting, in a recent authoritative work on

the Gammaridea (Faune de France [a) Gammarides), it is

stated that the male of this species is as yet unknown, so

that presumably the eggs develop parthenogenetically ,
as is

often the case among more primitive Crustacea.

The sand off the Headland that forms the chief habitat of

Amphipods such as Bathyporeia, Ampelisca, and Haustorius,

is particularly “ clean ” and free from organic matter, so that

the source of their food supply is at first sight somewhat of a

problem. The explanation is to be found in the fact that

the species concerned are probably “ suspension-feeders, having

certain appendages specialised for the production of a current,

from which other appendages sieve out the food particles,

and pass them on to the mouth. Such a system of feeding

has already been described for Ampelisca by Hunt (J.M.B.A.

N.S. Vol. XIII No. 3 p. 560). Here the animal lies curled

up in a little purse-shaped depression in the sand, held together

by mucilage, and the rhythmically beating pleopods bring a

current of water over the mouth parts. Dennell (as yet

unpublished) has discovered a maxillary filter in Haustorius.

Granting some such apparatus, it is possible for these

species to feed on Plankton organisms, and any fine organic
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detritus present in the sand. As before stated, the latter is

very clean, but scattered through it are to be found a number

of small fragments of blackened Zostera, drifted away from the

vast Zostera banks of the upper reaches of Blakeney Harbour,

and these, with attendant micro-organisms, furnish another

source of food for the denizens of this habitat.

Corophium volutator, Pallas. This interesting mud-burrowing

Amphipod is often spoken of under the synonym C. grossipes

Linn., but of late most authors follow Stebbing (Gammaridea

—

“ Das Thier-reich ”) in supporting the prior claim of volutator.

Mr. R. Gurney found this animal far up the east Norfolk rivers

in regions where the salinity was very slight. In this habitat

it was found co-extensive with the Hydroid Cordylophora.

Generally speaking, though capable of withstanding great salinity

changes, the abundant occurrence of this species is limited

by the nature of the substratum. In regions of coarse greyish

mud or muddy sand with a fairly low organic content it

abounds, but as the mud gets blacker, and the organic content

increases and the pH becomes more cid, the colonies fall off

rapidly in numbers, until entire^ supplanted by other forms

often present in countless thousands, such as Nereid worms,

and the small gasteropod, Paludestrma stagnalis.

In July, 1929, 1 found a fairly abundant colony of Corophium

volutator in the mud of the Stiffkey “ freshes,” where the

salinity was very slight. Here also were to be found a few

Nereid worms, the Isopods Sphoeroma rugicauda and Cyathura

carinata, and the common “ water boatman,” Corixa. About

the beginning of September there was a vast accumulation of

organic detritus (mainly deciduous) from upstream, and

Corophium began to disappear immediately, though colonies

of adults in other more highly saline habitats showed little

falling off in numbers. At Stiffkey freshes as Corophium

disappeared the pH of the mud decreased from 8.6-—7.7. The

organic detritus blocked the stream to such an extent that

it was finally dredged out later in September. It will be

interesting to see if the locality becomes recolonised by

Corophium in the future.

The best locality in the region of the Point for this beast

is a small creek (“ Yankee Creek ”) in the Salicornia marsh

on the landward side of the Headland proper. Here the
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coarse muddy sand, with low organic content, barely reached

by H.W. neaps, but nearly always covered with shallow

puddles of water, appeared to constitute the ideal habitat for

Corophinm. Half a square metre of this mud scooped up

to the maximum depth of Corophium burrows (ca. 15 cms.),

and carefully put through a fine sieve (30 meshes to 1 in.),

yielded approximately 500 Corophium, 200 small Nereids

12 Tellina fragilis, a Gammarid and a small shore-crab.

Corophium volutator is also found on the mudflats on both

sides of the harbour wherever the substratum is suitable,

but this is only in small isolated patches and creeks, generally

a trifle below the level of H. W. neaps. From the number of

cast skins one occasionally finds, one would think them abundant

everywhere, but these skins are drifted about by the tide in

a most deceptive manner. For instance, when collecting

Corophium in the estuary of the R. Tamar, near Plymouth, I

found numerous Corophium skins on mud which, as I should

have known later, was manifestly unfitted to support a large

population of Corophium, and wasted some days in fruitless

search until I eventually came across large Corophium colonies

some miles higher up the river.

Corophium volutator is preyed upon by wading birds—Red-

shank and probably many others, but I have not yet been

able to examine stomach contents. Flounders, and occasion-

ally Plaice, come right up the shallow creeks after them at

High tide, and are often taken with their stomachs absolutely

distended with Corophium.

ISOPODA

Ligia oceanica, Linn. Occasionally to be found crawling

over rotting timber and amongst rope fend-offs, etc., on the

quays at Morston and Blakeney. It retreats into crevices

very rapidly when alarmed.

Idotea linearis, Pennant. Immature specimens of this species

become very common on the N. Norfolk coast towards the end of

August and in early September. They abound in the inshore

waters, leading a semi-pelagic life and being especially abundant

along the open shore among large collections of drifted algae.

As the specimens found here were nearly always immature

and of small size, I was at first in some doubt as to their identity,
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until Dr. Collinge very kindly informed me that the above

diagnosis was correct. They appear to be a favourite food

of the large flocks of immature terns which congregate round

the Far Point at about this time of the year before migrating

south. Remains of Idotea linearis are plainly visible in the

droppings of these birds.

Idotea pelagica, Leach. Common under stones and algae on

the open beach at the foot of the main shingle bank, and in

similar situations in the harbour. Rarely above half-tide

unless in pools—on the open beach they are found under

stones in the long “ runs ”—shallow pools running parallel

with the shingle. The)' do not seem to appear in numbers

until towards the end of August.

Idotea granulosa, Rathke. One specimen early in September,

1928, from loose drifted algae in the pool round the wreck of

the Hjordis. Dr. Collinge informs me that this species has

not been recorded before, south of Northumberland, where it

was taken by Canon Norman.

Eurydice pulchra, Leach. This little pelagic Isopod appears

all over this region in late summer, in the inshore surface

water. It makes use of the surface-film at times in calm

weather, when some cf its movements resemble those of

” pond-skaters,” or still closer, the gyrations of certain Hyperid

Amphipods I have seen further north. Characteristically

it is to be found swimming rapidly just beneath the surface

constantly describing circles and ellipses so as to remind

one (again !) of the movements of rotifers. This species appears

to breed early in September, when such numbers of them are

present that they are left everywhere by the tide, and seem

capable of burrowing to a considerable depth in the sand and

avoiding dessication.

Cyathura carinata, Kroyer. This species was first recorded

in Britain by Mr. R. Gurney, who found a few female specimens

under stones and behind the bark of old piles near Acle bridge

and in the Muckfleet dyke. I found a few in Stiffkey freshes

near the sluice gates, in water of very slight salinity. These

were apparently burrowing freely in the mud along with

Corophium volutator and a few small Nereis diversicolor

.

Sphaeroma rugicauda, Leach. I found one of these Isopods

alive in the stomach of a flounder caught “ tretting ’ in the
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lower reaches of the harbour. Knowing it to be typically a

brackish water species, I searched for it at Stiffkey freshes

where flounders and occasionally plaice are known to penetrate

into water of very slight salinity. I found that Sphaeroma

was present in fair numbers.

Mysidacea

Mysis fLexuosa. Mysids are very common inshore in late

summer, and seem to be a favourite food of many fish. All

the specimens I obtained appear to belong to this one species.

They are very frequent in wreck-pools in the sands off the

headland.

V

METEOROLOGICAL NOTES, 1929

(From observations taken at Norwich)

By Arthur W. Preston, F.R.Met.Soc.

JANUARY

This was a cold and ungenial month, with mean temperature

35.1 degrees, which was lower than that of any January since

1917. Snow fell on eleven days, though not heavily. Pressure

was very high throughout the month, exceeding 30 ins. on every

day but four, and on the 8th reached the high level of 30.74 ins.

Frosts in the screen occurred on 17 nights, and on the grass on

29 nights, the lowest readings having been 22.2 degrees in the

screen on the 18th, and 11.2 degrees on the grass on the 27th.

The early part of the month was very dry. Of the month’s

total rainfall of 1.82 ins., an inch fell during the last four days

of the month. Much dampness and gloom prevailed on many

days, and the total sunshine was only 32 hours.

FEBRUARY

This month will long be remembered for its intense cold.

It was not only the coldest February since 1895, but the coldest

month since that date. The mean temperature (31.5 degrees)

was 7.2 degrees below normal, and there were 23 nights with
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frost in the screen and 25 nights on the ground. The lowest

screen temperature registered was 13 degrees on the 15th and

0.8 degrees on the grass on the same night. Maxima under

32 degrees occurred on ten days. Continuous frost both

by day and night prevailed from the morning of the 11th

to the afternoon of the 18th, and again between the 25th

and the 28th. Snow fell on 7 days (to the depth of 5 ins. on the

15th) and lay on the ground from the 13th to the end of the

month. The total precipitation was .87 ins. only. There were

55.7 hours of sunshine only, against an average of 79 hours.

MARCH

Many unusual features of meteorological interest occurred

in this month, the chief of which was the abnormal drought.

The total rainfall here was only .07 in., which is the smallest

amount recorded here in any month since February, 1891,

when the amount was the same. There was no snow, and a

good part of the trifling total was the deposit of wet fogs.

Temperature showed remarkable changes. Early in the month

there were sharp frosts, followed by a great outburst of warmth,

the temperature rising to 70 degrees on the 9th, which was

the earliest “ 70 ” ever recorded here. This warmth was

accompanied by cold nights, resulting in a great range of

temperature, the range on the 9th having been as much as 40

degrees. This was followed by another cold spell, succeeded by

a veritable heat wave, the thermometer rising to 60 degrees or

over on 11 days. On the 29th (Good Friday) it reached 69

degrees. There was much bright sunshine, the excess for the

month having been 50 hours. A fine sun-pillar was seen after

sunset on the 29th. There was but little wind throughout the

month.

APRIL

The warm weather at the end of March gave place to another

cold spell with the advent of April, some snow falling on the

3rd, and on the night of the 5th the thermometer fell to 23

degrees in the screen and to 15.2 degrees on the grass. Further

snow fell on the 10th, and on the 11th and 12th the thermometer

failed to touch 41 degrees by day. On the 18th and 19th two

warm days occurred, with maxima of 70 degrees and 72 degrees
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respectively, but, like the two previously mentioned warm

periods in March, were immediately succeeded by a sudden drop

of temperature, and until the end of the month the weather was

very cold, with some snow on the 25th. There was much north

and east wind during the month, and many days were exceed-

ingly ungenial. Rainfall was again deficient, the month’s total

having been 1.18 ins. only.

MAY

The early part of the month was generally cold, with occasional

ground frosts, but warm weather occurred between the 19th

and 27th, the thermometer reaching 82.6 degrees on the 23rd.

There was again a remarkable range of temperature on several

days. The last few days of the month were unseasonably cold,

with much north-easterly wind. Great dryness again prevailed.

The total rainfall for the month was only .94 ins., rain falling

on seven days only. There was abundant sunshine, the total

for the month being 253 hours. At the close of the month the

drought was greatly felt and the soil was much parched.

JUNE

Some welcome showers occurred during the first week, but

they were succeeded by a
l<

second edition of the drought

from the 8th day to the end of the month, during which period

rain fell on seven days only to the depth of .10 ins., no fall being

more than .02 ins. There was only one hot day during the

month (81.8 degrees on the 19th), but the greatest falling off in

temperature was in the last week, when a continuation of

northerly winds gave many chilly days. By a singular coinci-

dence the maximum on June 25th (55.2 degrees) was precisely

the same as on the previous Christmas Day. Sunshine was 23

hours deficient. The total rainfall for the first six months of

1929 was only 3.86 ins., against an average of 9.12 ins.

JULY

A most unexpected amd welcome downpour of rain occurred

on July 4th, rain falling in torrents from 6 a.m. to 2 p.m. to the

total depth of 2.95 ins., or 0.03 ins. more than that of the com-

bined months April, May, and June. During the remainder of the

month but little rain fell, but the weather became very hot and
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sunny, the temperature exceeding 70 degrees on twenty days

and 80 degrees on five days (86 degrees on the 17th and 20th),

although preceded by some chilly nights, on one of which (the

1st) the ground thermometer fell to 34.7 degrees. A severe

thunderstorm passed over parts of the county on the night of the

20th-21st, but only .08 ins. of rain accompanied it here. There

were 242 hours of sunshine, being 31 hours in excess of the

normal. Winds were very variable, and were rough on some

days, particularly during the last week.

AUGUST

This was an exceedingly fine month, an ideal one for both

harvester and holidaymaker. Rarely does August give us such

a sequence of fine days as were recorded in this month. During

the greater part of the month temperature ranged from about

50 deg. by night to 70 deg. or 73 deg. by day, and it was not until

the last week that there was any excessive heat, with the result

that the mean temperature was less than a degree above normal.

On the 27th the thermometer reached 80.3 degrees and on the

31st 82.9 degrees. The month’s rainfall was about half the

average.

SEPTEMBER
September was remarkable for its unusual heat and great

dryness following such a protracted period of drought. It was
the warmest September since 1865, and on the 4th the tempera-

ture rose to 88.2 degrees, which was the highest recorded

throughout the summer. The thermometer reached 70 degrees

and upwards on 22 days, and 80 degrees and upwards on 6 days.

No rain whatever fell between August 27th and September 17th,

an absolute drought of 20 days. This drought was broken by a

thunderstorm on the night of the 17th, but only .16 inch of rain

fell here. The total month’s rainfall was only .65 ins. Winds
were chiefly from the south and west, and there were 199 hours

of sunshine.

OCTOBER
On the whole this was a very fine month with many warm

days for the time of the year. The thermometer exceeded 60

degrees on 16 days. Ground frosts occurred on several nights
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in the second half of the month, but were not of sufficient

severity to do much damage to the gardens. Mean temperature

was near the average, and the total rainfall for the month was

3.19 in., which was slightly above normal. Minds were

generally from a westerly point and reached a gale on the 6th

and 24th. Thunder occurred on the afternoon of the 8th.

Sunshine (122 hours) was 17 hours in excess of the normal.

NOVEMBER

This month gave us some very fine days, with much sunshine,

and some very unpleasant ones, with much rain, fog, and gales.

With the exception of a short wintry period from the 12th to the

16th, the weather was mild throughout, although the mean

temperature (44.1 degrees) was not so high as that of the previous

November. There was no snow. The principal gales were on

the 10th, 11th, 19th, and 25th. Winds were almost continu-

ously from the south and south-west, and there were frequent

depressions coming in from the Atlantic.

DECEMBER

This was a very wet and -stormy month, with frequent gales,

some of which were of unusual severity. Cyclonic disturbances

arrived from the Atlantic in quick succession, and there was but

little quiet weather. The month’s rainfall (4.93 in.) was the

heaviest December total since 1919, when 5.05 in. fell, but in

1914 it amounted to 6.67 in. Mean temperature was 3.6 degrees

in excess of the normal, and on the 14th the thermometer reached

58 degrees. There was but little frost. Snow fell on one day

only (the 21st) to the depth of about an inch, but was soon

melted by the rain which followed. Sunshine was 22 hours

above the average.

The Seasons

Tables of mean temperature and rainfall of the four seasons

of 1929 (including December, 1928, but excluding December^

1929), and compared with those of the five previous years an

with the average.



HR. A. W. PRESTON’S METEOROLOGICAL NOTES 39

Temperature

Seasons 1924 1925 1926 1927 1928 1929
j

Average
for 30
years.

Depar-
ture of

1929 from
average

Winter
Spring
Summer -

Autumn -

degrees

37*3

467
60'2

51*2

degrees

41*6

47*6

61*5

48*2

degrees

39*7

48*5

60*6

50*3

degrees

39*4

48*6

59*7

49*9

degrees

39*3

47*4

60.8
51*9

degrees

35*2

46*7

60*5

52*5

degrees

38*4

46*7

60*2

50*1

degrees i— 3*2

0*0

+ 0*3

+ 2*4

Year 49'4 49*2 50*0 49*1 50*1 49*0 48*8
j

+ 0.2

1 Jan. to Dec. —
,

>>•* -

Rainfall

Seasons 1924 1925 1926 1927 1928 1929
Average
lor 30
years.

Depar-
ture of

1929 from
average.

Winter
Spring -

Summer -

Autumn -

ins.

7*40

6*58

6*08

10*86

ins.

6*06

6*31

4*65

8*51

ins.

7*26

4*70

6*92

7*01

ins.

5*64

4*23

10*62

14*92

ins.

8*05

5*15

6*06

6*73

ins.

5*90

2*19

5*68

7*27

ins.

6*21

5*55

6*89

7*83

ins

—0*31
—3*36
— 1*21

—0*56

Year
Tan. to Dec.

30*77 25*10 24*66 36*90

1

26*41 122*76 26*48

|

—3-72

It will be seen from the above that the winter was 3.2 below

the average temperature and 0.31 ins. deficient in rainfall.

The spring gave normal temperature and a deficiency of rainfall

amounting to 3.36 ins. The summer was 0.3 degrees in excess

in temperature and 1.21 ins. deficient in rainfall and the autumn

was 2.4 degrees above the average temperature and 0.56 ins.

deficient in rainfall owing to the very dry September.

The Year

The mean temperature of the year was 49 deg. or 0.2 deg.

above normal. The warmest month was September (62.8

deg.), being 5.7 deg. in excess of the normal, and the coldest

February (31.5 deg.), being 7.2 deg. in defect. The warmest

day was September 4th (88.2 deg.), and the coldest night

February 15th (13 deg. in screen and 0.8 deg. on grass).
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The total rainfall for the year was 22.76 in., which was 3.72 in.

below the average. The wettest month was December (4.93 in.),

and driest March (0.07 in.). The total rainfall for the last

three months of the year exceeded the total of the first nine

months by 0.34 in. At one time it appeared as if 1929 was

going to rival 1921 for dryness. The following particulars of

the monthly falls of those two years are of interest for com-

parison, and show how the heavy rains in the latter part of

1929 speedily overtook 1921.

Monthly falls Totals from Jan. 1

1921 1929 1921 1929

ins. ins. ins. ins.

Jan 2.03 1.82 2.03 1.82

Feb 0.33 0.87 2.36 2.69

March ... 1.19 0.07 3.55 2.76

April 1.71 1.18 5.26 3.94

May 1.27 0.94 6.53 4.88

June 0.55 0.80 7.08 5.68

July 0.50 3.73 7.58 9.41

Aug 1.52 1.15 9.10 10.56

Sep 1.31 0.65 10.41 11.21

Oct .... 1.50 3.19 11.91 14.40

Nov 1.84 3.43 13.75 17.83

Dec 1.96 4.93 15.71 22.76

Year .. .. 15.71 22.76 15.71 22.76

There was an extraordinary prevalence of southerly to

westerly winds, particularly after Oct. 1st to the end of the year,

during which period it was continuously in that quarter

almost without exception. The prevalence of gales, some very

violent ones, at this time, was also almost unprecedented.

The total amount of sunshine from readings kindly supplied

during the year by Mr. J. H. Willis was 25 hours less than in the

previous year, but was nevertheless 140 hours in excess of the

normal. When the great frost of February (the most severe

since 1895), the great drought in the spring, summer and early

autumn, the fine summer, great downpour of rain and accom-

panying gales which occurred in November and December are

considered, the year 1929 will stand out as a very exceptional

and interesting one from the point of view of the meteorologist.
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VI

GEOGRAPHICAL WORK ON SCOLT HEAD ISLAND

By The Editor

At. a Congregation at Cambridge held on May 16th, 1930, “ On

the recommendation of the Linancial Board, the common seal

of the Liniversity was directed to be affixed to a lease from

The Norfolk Naturalists Trust to the University of part of the

Dial House at Brancaster for a term of seven years at a rent

of £10 per annum, with an option for a further term of five

years.” (“Times.”) Thus was publicly notified the fact

that the Brew House in connexion with the old “ Victory
”

P.H. at Brancaster Staithe (situated in the parish of Brancaster)

,

and now known as “ Dial House,” purchased last year

by the Norfolk Naturalists Trust, has been converted into a

Laboratory for use by research students of the Geographical

Department of the University. This action on the part of

the Trust is merely in keeping with its Memorandum of

Association, wherein it is stated that one of its objects shall be

“ To promote research in all branches of Nature Study, and to

make grants or donations for such purposes.” In due course

we hope the Trust will be in a position to make such donations.

The Laboratory, though by no means as yet fully equipped,

has been in use this year. Mr. L. Slater, B.A., of St. Catharine s

College, Cambridge, after returning from the Oxford Expedition

to British Guiana, spent a good deal of the summer at Brancaster

Staithe in making a preliminary survey of the deposits

now forming in the waterways, creeks, etc., and on the marshes

of the island. This is the beginning of what will probably

be a long research, inasmuch as the physico-chemical processes

involved in the process of sedimentation are not yet known.

Scolt Head Island appears to form an excellent area in which

to attack this problem, which naturally divides into two parts :

the collecting and other field work, and the laboratory analysis.

The latter cannot be completed at Brancaster Staithe, the

equipment of the laboratory, at present, being insufficient for

more than rough methods.

At the end of June and the beginning of July a number of

permanent marks were put down on the island : these will be

used for survey purposes.
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Butcher’s
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Felter’s
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Panorama of Part of Scolt Head Island

At high tide, looking S.W. from the high dune behind the Hut
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VII

THE GREAT YARMOUTH AUTUMN HERRING
FISHERY

1929

By The Editor

The salient feature of the Yarmouth herring fishing of 1929

was the rough weather which accompanied it and the losses

this entailed. Gales were the cause of the loss of much gear,

estimated, in the case of the Scotch boats, at £150,000. The

Yarmouth drifters largely escaped.

The fleet as a whole have done better than in the previous

year, herrings having realised a higher average price, but not

yet has the industry been brought to a position in which it can

thoroughly rehabilitate itself, after a series of lean years. The

fleet is getting older
;
newer and more economical craft are

required, but replacement involves capital outlays not yet

possible except in the case of the strongest concerns with

financial resources beyond the ordinary.

The first hand value of the season’s catch was between

£800,000 and £900,000.

The fleet totalled just over 800 boats, made up of 670 Scotch

and 120 Yarmouth drifters, with some belonging to North

Shields and Milford Haven. Several Lowestoft boats also

made landings at Yarmouth. In 1928 the fleet was 748 strong

and 784 in 1927. Scotch drifters increased by 47, and there

were 8 more Yarmouth boats. Ninety-three Scotch curers

operated this season at Yarmouth compared with 103 in 1928

and 112 in 1927. Fish workers totalled 3339 against 3357

last year and 3456 in the year preceding. Of Scotch coopers,

carters, and labourers 819 were brought to Yarmouth as against

810 in 1927. The first fisher girls’ special arrived from

Aberdeen on September 24th and between September 28th and

October 5th 14 of these trains conveyed many more, some

of whom went on to Lowestoft, all being engaged to clean

and pack herrings. The first Scotch boat, “ Inter Nos ” of

Buckie, reached Yarmouth on September 20th, and all the

Northern boats had left by the first week in December.

The Yarmouth boats have grossed up to £3500, and one

super-drifter made a good deal more, but this vessel is in a
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class by itself. The average over the fleet is estimated around

£2000. The Scottish earnings have been irregular. Three

Fraserburgh drifters, which were the last to get home and

were in command of three brothers, made from £2300 to £1900,

but this was far and above the general experience. The top

Peterhead boat reached £1600, and P.D. vessels averaged

£900. Probably the general average for Scotch boats was

£800 in the case of steam drifters and £500 for motor boats.

How wide the range was, however, is shown by the Inverallochy

fleet, the top boat making £1350 and the least successful £270.

In December several Yarmouth boats, making good shots,

took them into Ymuiden, Holland, where there was a good

market, and these trips yielded from £600 downwards.

Catches and Prices

The season’s catch at Yarmouth was 529,318 crans, compared

with 520,177 crans to December 8th last year, and 405,490 crans

in 1927. The weekly landings are set out in the following

table :

—

Week
ending

Sept. 28 .

Oct. 5 .

„ 12 .

„ 19 .

„ 26

Nov. 2

„ 9

„ 16

„ 23

„ 30

Dec. 7

,,
14

1929 1928 1927

Crans Crans Crans

12,802 5,192 20,890

9,237 53,554 34,242

24,446 31,868 97,321

81,307 89,518 40,578

63,172 107,773 63,076

92,196 124,694 52,368

101,554 52,850 66,863

55,732 18,855 18,771

43,910 5,966 1,329

19,075 5,765 6,337

11,958 4,531 3,715

179 2,241 876

The largest number of boats arriving on a single day was on

October 19th when 621 berthed. The greatest proportion

of the landings was made between the middle of October and

mid-November, the best day being November 2nd, when 586

boats delivered 29,287 crans.
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The first herrings of the season were taken on the Shields
ground and arrived at Yarmouth on August 7th. Deliveries
from this area continued till August 12th, when supplies came
in from the Castle grounds off Scarborough. As in 1928
most of these herrings travelled well through being iced when
caught. Herrings from the Dowsing grounds arrived from
September 28th to October 12th. The first from Smith’s Knoll
were marketed on October 12th. Up to the beginning of
October herrings were 70 to 40 miles from port, but by the end
of this month the shoals had moved nearer.

A feature of the season s catch was the excellent quality
of the herrings. The biggest shot was 307 crans taken by
the Lisburn, a Lowestoft boat, on November 18th. The
final landing of the season was 33 crans by the Dusty Miller
on December 20th. These had been caught on the Sandettie
ground.

The highest price paid for fresh herrings was £8 8s. per cran
on December 12th, and the lowest figure was 24s. on November
2nd. During September and October on several days value
ranged between 70s. and 76s. Iced herrings made 81s. as a top
figure on September 18th, and 24s., the lowest price, was paid on
September 23rd. As much as 90s. was realised for overdays
on December 16th, and the lowest rate was 8s. 6d. on November
28th. Sea salted herrings were mainly landed in September
and early October. The highest price for this class was 42s.
on September 19th, and the lowest level was 11s. on September
28th. The average rates given by curers over the season were
34s. to 33s. per cran, compared with 29s. Id. in 1928.
From the curing side the season is not indeed regarded so

satisfactory as some past seasons. This has been due largely
to the relative scarcity of herrings and then to the lateness of
the arrival of the shoals off this part of the East Coast. These
circumstances caused prices for fresh herrings to reach high
levels. The frequent storms contributed to the irregularity
of supply, which was another factor in keeping up values.
There was not a single day when curers could buy cheaply.
When the increased landings came in November the price
for cured fish began to fall, and this caused a period of anxiety.
Before the season had really got going some Continental markets,
notably Danzig, sent strong recommendations for a restricted
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cure for fear of over-production causing a slump The

curers appointed a committee to deal with this request, but

Sd to take no action. In the end the heavier landings

during November benefited curers by affording oppor urn y

to fill their large stocks of barrels. When the disastrous gale

of Armistice Day despoiled the Scotch fleet of nets and gear

and the fishermen became disheartened, the curers decide a

the end of the season was in sight and gradual^egarrr^
, Thp cure at Yarmouth was about 500,000 barrels,

chared whhT,,3W barrels in >938 and 373,955 in 1937.

Russia Becomes a Buyer

In 1928 no herrings went to Russia direct, but this year

the Soviet came into the market and bought, it ts sard, some

sixty thousand barrels to go to Murmansk, its only ice-free

Northern port. In 1928, Russ,a took three cargoes ,*Nthe

previous year's cure, which also went to Murmansk . Pnor to

that there had been no shipments to Russia since 1924, when

fort i >10 600 barrels It was the cessation

ten steamers transported 150,000 barrels.

of the Russian demand after the War that gave the fctjmouj

blow to the herring industry. In pre war y •

the largest consumer of Yarmouth herrings, and the Russia

demand was the backbone of the great th

industry in the decade 1904 to 1914. In 1013,.

Russia,

example, took 292,822 barrels and 133,559"^
Of the value to Yarmouth of the Scotch *«t, Scotch

curers and Scotch labour, there can be no question. Herr g

have t'o pay 6d. per cran and the drifters themselves contribute

£2 10s each In this way probably £10,000 has been

contributed to the revenues of the port. There is also a due

charged on the barrels of pickled herrings exported, which

aHo^lds a substantial sum. The fish workers, coopers

carters labourers, all have to find board and lodging. There

are besides curers, salesmen, clerks, shipbrokers, coal merchants

and others also temporarily residing here for eight weeks.

Freshing Trade

A feature which has given encouragement this season is

the increased business done at the freshing quay-

herrings are loaded in 2 cwt. boxes, sprinkled with salt an ,
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and carried to Germany, where this trade is developing. Large
German steam trawlers were chartered to run in this trade,

and several thousands of crans were lifted before the freshing

season closed. The number of cases shipped was 40,979, and
with some other shipments the total returned is 5279 tons.

Cured Herring Exports

The total quantity of pickled herrings shipped up to the

end of November was 270,089 barrels, their principal destina-

tions being Danzig, Stettin, Konigsberg, Libau, Riga, Hamburg,
and Memel.

’Longshore herrings were not so abundant this year. The
biggest day’s delivery being 1376 hundreds, on October 14th.

In August the Yarmouth drifter Ascendant discovered
a shoal of tunny off Scarborough, and caught three, which
were taken to that port. On August 16th she brought one,
6 ft. long, to Yarmouth, which weighed 4 cwts.

The fishing has widespread collateral businesses. It must,
for example, have salt, of which 19,000 tons were imported
from Spain, and 5000 tons was rail-borne from Cheshire.
The average price for salt was 34s. to 32s. per ton. Coal is

another essential, and tens of thousands of tons came by rail

and water. For bunkers 34s. per ton was paid, an advance
of 2s. on last year. The motor drifters used paraffin, which at
8^d. per gallon was 1 £d, dearer.

VIII

THE “ NORWICH CHALK ”

By R. M. Brydone, F.G.S.

Until last year I was under the impression, which there is

nothing in the Geological Survey Memoir of 1904 to contradict,
that the famous Norwich Chalk,” while undoubtedly in the
zone of Belemnitella mucronata, could not be followed to its

base so as to get a clue to its position in that zone. That
appears to be a complete misapprehension. With Actinoca-
max quadratus occurring at Ringland and B. mucronata well
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established at Taverham Park, just over the valley, the

iunction of the zones of these two fossils can be laid wit

certainty in the valley, and for all practical purposes m the

river bed just east of Ringland. A line drawn through this

point from Spring Farm, Attlebridge, to the Rookery, Bawburgh,

and on to Little Melton would have to the west of it ah the

points, particularly Attlebridge, Ringland, Wramplmgham

Marlingford (Lime kiln) and Bawburgh, where I have found

granulated Belemnites (which at Attlebridge and Marlingford

are certainly A. quadratus) and to the east of it only exposures,

e.g. Taverham, Costessy, Drayton, Bowthorpe, where I have

found B. mucronata, and such a line should correspond very

closely with the junction between the two zones.

Another line, roughly parallel, drawn from Hellesdon Bridge

to Cringleford Bridge, would divide all points in the zone of

B mucronata at which I have found Magas pumilus Sow, from

the above mentioned points in the zone of B. mucronata, at

which I have not found M. pumilus. This is a leading

distinction in the south of England between the lower

mucronata chalk and the “ basal ” mucronata chalk of Spencer.

There is it is true, much more significance about a failure to

find M. ’pumilus in the south of England than there is round

Norwich where it is often so (relatively) scarce m the chalk m

which it does occur, that even a large pit may not offer a single

specimen. There is, however, another feature, possibly o

great local importance, about the latter line. To the west of

it he all the places, Taverham, Drayton and Cringleford a

which I have found Membranipora Taverensis Bryd.; and t ere

is a considerable probability that this sturdy and striking

polyzoon (in some ways a counterpart of Discolustrellana

Senonensis Bryd., var. vaccina, which seems to be characteristic

of the “ basal ” mucronata chalk in the Isle of Wight) is confined

to the “ basal ” mucronata chalk in Norfolk and will serve to

identify it.
, . ^ r

I have not found in the Norfolk borderland of the zones of

A. quadratus and B. mucronata any traces of the sequence m

small varieties of Echinocorys scutatus Leske, which can be

traced in Hampshire, i.e., a belt of the varieties depressus and

cinctus and intermediate forms about fifteen feet below the

boundary, and the variety subcomcus appearing almost
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immediately above it and rapidly becoming dominant. This

southern sequence appears to continue as far north as Bramford,

in Suffolk, to judge from a small collection of Echinocorys I

have seen from there
;

and the break between southern and

East Anglian conditions, which is so marked from the zone of

Marsupites upwards, may therefore have lain north of Bramford

in late quadratus and early mucronata times.

IX

WILD BIRD PROTECTION IN NORFOLK IN 1930

Report of the Committee

In presenting their report for the past year the Committee

desire first of all to express their appreciation of the support

they receive from their subscribers for the continuation of the

work they have set themselves to do. It is gratifying to them
to note that the range of their subscription list is extending

each year, which is an indication of gratitude on behalf of that

increasing army of bird lovers that visits Norfolk every year ;

and also, may we say, is a silent expression of confidence in the

methods of Protection which are being put into practice in the

county. The committee are well aware of the many criticisms

that might be directed to them as to their sins both of com-

mission and omission. As regards the former they can only state

that until more experience is gained, there can be no hard and
fast rules to guide them. The circumstances of any one area

differ from season to season. There are not only the birds them-

selves to be considered, but also their food-supply, which is often

dependent upon the vegetation of the area. In other places,

for example a Broad, it is a question of maintaining a suffici-

ently large surface of open water. On all breeding grounds

the vermin question is of the highest importance, and every

device has to be resorted to to rid the ground of these pests,

and in as humane a way as is possible under the circumstances.

With regard to the question of what they ought to do further,

but have omitted to do, for example, secure a breeding area in

Breckland for the preservation of the Stone-Curlew, their
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answer is that they are working m intimate ass«c ‘at“" ”

the Norfolk Naturalists Trust, and are assured by this body

that as soon as its funds permit, it will remedy this omission.

At the present time the committee has no jurisdiction over any

part of this district of the county.

Broadland

It will be known to most of our subscribers that for many

years the Hickling-Horsey district of Broadland has been y

strictly preserved during the whole of the nesting season, under

private ownership, and has now become one of the most

portant bird sanctuaries in this country. The present owner

of Hickling Lord Desborough, is carrying on these traditions

with no'Tet enthusiasm than inspired those""
work and he fortunately retains the services of Mr. Jim Vmcen ,

To has been the head keeper on the estate since the beginning.

With Horsey now in the hands of Major Anthony Buxton,

Ilolgists feel the greatest confidence that th<i—

y

of protection in this area will not be broken. But there cannot,

of course, ever he the same guarantee of permanency in

privately owned property as in the case of that vested m a Trus ,

and for this reason The Norfolk Naturalists Trust seized

t

opportunity this year of acquiring by purchase, Alder e„

Told This broad, often known as Oliver Broad, is one of th

very few of the smaller private broads which is not in navlga

communication with any of the public waterways. It i.

situated in the parishes of Irstead and Neatishead about

TTs north-east of Norwich. It is a circumscribed property

off the main road, and consists of the broa P™P«r w

area of about twenty acres surrounded by «ed b
^

twelve acres of arable land on the north side, and the remainde

litter marshes and rough ground : in all, just over sixty-ergh

acres It is a freehold property and for many years has bee

carefully looked after as a sort of Nature Reserve. Duel

resort to it at all seasons and many neisi
;

w,th 'n
J^TeTtT

The Bearded Tit has nested here, and although a Bittern •

has never been found on the property, this bird is knovm i

nest within a short distance of the broad^ n
„

acteristics of the broad are the many floating hovers

detached portions of the surrounding reed beds-which bre<
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the surface of the water, and provide ideal nesting sites for the

Black-headed gull in some years, for there are alternative sites

in Broadland where this bird nests. For the present, at any

rate, the Trust intends to keep the broad as absolute sanctuary,

for experience alone can show in what direction interference

may be necessary to maintain and establish those species of

birds which it is especially desirable should be encouraged in

this district.

We are indebted to Mr. Jim Vincent for the following notes

of the bird life at Hickling during the past year.

Bittern.

—

It will be remembered that the severe winter of

1928-9 took heavy toll of the bitterns in Norfolk, so that it is

satisfactory to hear from Vincent that their number improved

during the past season. He found the first nest, with five

eggs, on April 16th, and reports that “ several birds reared

their young.”

Bearded Tit.—This bird also did well this season, the first

nest, with five eggs, being found on April 8th. A good number

of young ones were reared and seen from both layings, but J. V.

considers that more young result from the second than from the

first layings. As a breeding species he considers that it does

not increase in number in the district as it should do.

Marsh-Harrier.

—

A male arrived on April 5th, and on the

10th a female, with which he mated. In each year that this

species has nested at Hickling since 1915 J. V. has noticed that

the male makes his presence known by calling and gyrating high

in the air, which he considers to be “a fairly sure sign ' that

the birds are going to breed, for in non-breeding years he has

not noticed it. This pair of birds started building as early

as April 23rd, but the first egg was not laid until May 10th, and

by the 24th there were six eggs. Five young were hatched,

but only four reached maturity and got away. Two other

males put in an appearance during the season : one an immature

bird, the other an adult in exceptionally handsome plumage.

Montagu’s Harrier.-

—

There were no less than five or six

pairs .of these birds in the Hickling area during the past season,

and on one occasion J. V. had a view of five males at one and the

same time. The first birds arrived on April 23rd. By May

3rd one pair was building their nest, and on the 11th this con-

tained two eggs. Eventually the clutch was made up to ten
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eggs, which J. V. is convinced were all laid by the same bird.

This clutch was stolen by some one off a yacht on June 2nd,

as has already been recorded in “ British Birds,” Vol. XXIV,

p. 82. However, eight young Montagu s Harriers reached

maturity at Hickling this year and got away, which, in Vincent’s

opinion, “ after twenty years’ preserving this species, is quite

enough for any bird sanctuary of the size of Hickling to carry

when the Marsh Harrier is also breeding on it.”

Short-eared Owl.—-Two pairs nested and both reared their

young.

Garganey.—Arrived on April 2nd. Is now more numerous

as a nesting species at Hickling than is the Common Teal.

It is also seen in August in greater numbers than anyone

remembers.

Shoveler.—As a breeding -species this bird has decreased

in numbers at Hickling during recent years. This J. V.

attributes, firstly, to the depredations of the Marsh-Harriers ;

and, secondly, to their having been ousted from their favourite

breeding-ground—Deary’s marsh—by Black-headed gulls.

Water-Rail.—This bird has not yet recovered from the

great thinning of its numbers which occurred in the severe

winter of 1928-9, and during the past two seasons has been very

scarce
;

in fact, J. V. never remembers there being so few on

the area.

Ruff.—A few Ruffs and Reeves arrived on April 5th, and

onwards during May.

Black Tern.—

S

mall lots of from four to eight were seen over

the broad between April 24th and July 12th.

Little Gull.—A bird in immature plumage frequented the

broad between May 19th and the 27 th.

Black-necked Grebe.—An adult of this species was seen

on May 2nd.

Common Scoter.

—

There were seven adults on the broad on

May 4th.

Grasshopper Warbler.

—

These birds were in good number.

A nest with six fresh eggs was found on May 19th, and another

with five eggs on July 28th.

During the autumn migration several interesting birds were

noted as passing through. Of these may be mentioned five

Spotted Redshanks in a party on August 20th ;
an Osprey
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Charles Chestney

The Watcher of Scolt Head Island, standing on the steps of the hut
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which frequented the broad from September 17th to October

7th
;

an immature Slavonian Grebe on Heigham Sounds on

September 28th, on which date there was a heavy migration of

many species, including the Hooded Crow
;

a female Hen-
Harrier arrived on October 3rd

;
some Whooper Swans came in

to the broad on November 5th
;

for several days following the

12th an adult male Black Redstart remained at Whiteslea

Lodge
;
on the 23rd there was a Flamingo on Winterton beach

;

and on November 26th J. V. saw an adult Iceland gull on
Horsey Mere.

Scolt Head Island

For the following notes about the bird life on the island

during the past year the writer is largely indebted to the daily

diary of the watcher, Mr. Charles Chestney, to whom he tenders

thanks.

At the beginning of the year there were several large flocks

of Snow-Buntings on the island, but only a few Shore-larks
;

the mildness of the winter was probably the reason why there

were fewer of these than usual on our coast. The island is a

common winter resort of the Short-eared Owl, and during

January there were several in the dunes. On the 13th,

Chestney flushed five. Grey Geese do not “ use ” the island,

though they are frequently seen passing over. An interesting

fact connected with the feeding of these birds was reported to

Chestney by a farmer on the mainland, who found a number of

these geese sitting on the top of one of his corn stacks eating the
corn, a thing he had never seen before.

It is not always oil that accounts for the sea birds that are

washed up on the shore-line. During February quite a number
of Razorbills and Puffins were washed up on to the island, all

free from oil. One could only conclude -that they had died as
the result of the rough weather.

In early March a Hen-Harrier was seen on the island—a not
very uncommon visitor during the winter. During the winter
a Kestrel roosted every night on the top edge of one of the
outside shutters of the hut, and became so tame that it would
allow Chestney to stroke it. Snow-Buntings and Shore-larks
remained on the island to the end of March.
The first Wheatear was seen on March 26th. In Spring
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the migration of this species is not as marked on our coast as it

is in Autumn
;

indeed, it would seem generally to be seen

first inland. This year the writer found two males in Breckland

on March 17th. Several Mallard nest on the island, and the

first nest with eggs was found this year on March 28th.

On April 5th, H. Loose, a local fisherman, saw two Sandwich

terns resting on a buoy at sea about ten miles north-west of the

island
;

it was not until the 22nd that one was seen on the island.

On the 17th, Chestney found the first Ringed Plover’s nest

with one egg, which hatched out on May 5th. Several Sheld-

ducks had started laying by this date.

On April 24th, the hrst Common tern arrived, to be followed

by the Little tern the next day. On the 28th, there were a

number of warblers in the marrams and two Common Redstarts

at the hut. By the next day the warblers had all moved on,

but there was a big westward movement of Swallows and

House-Martins. On this day the hrst Oyster-catchers nest

with egg was found.

In the early days of May a number of oiled Razorbills were

picked up dead on the tide line. By the end of the second week

terns were plentiful, the hrst Sandwich tern s egg being found

on the 12th. On the 13th there was a marked movement to the

westward of Turtle Doves. Two Roseate terns arrived on May

18th, and by June 3rd one of these birds was sitting on two

eggs. The hrst Common tern’s egg was not found until May

18th, and it was a week later before an egg of the Little tern

was seen.

During the hrst fortnight of June there was great activity

on the nesting ground, food was plentiful and the birds were

laying well under favourable weather conditions. On the 11th

a second Roseate’s nest with one egg was found within about

thirty yards of the hrst nest.

On June 14th, the writer inspected the ternery with the

object of making a census of nests, not an easy thing to do when

these are as numerous as they were this year. In all, 473 nests

(containing eggs) of the Sandwich terns were counted, and as

fresh nests were daily appearing we estimated later that not less

than 500 pairs of these birds nested on Scolt Head this year.

Among these were the two nests of the Roseate previously men-
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Migration

The migratory movements of birds along Scolt Head Island

present problems which are as yet by no means elucidated, and

it is only by extended observations over years that satisfactory

explanations are likely to be forthcoming.

In the case of the terns, these would seem to leave the island

at the end of the nesting season by tracking along the coast

eastward, and when all the home-bred birds have departed,

others (mostly Sandwich terns) from further north have been

noted passing in the same direction, sometimes high in the air,

up to the end of September. (On October 4th, 1930, the writer

watched three Sandwich terns tracking westward over the sea

at Cley). They may be seen following the coast-line at Horsey,

and as soon as August arrives they collect in large numbers on

Breydon Water, where none nest. Whether they continue

southward from here down the east side of England or take a

short cross-country cut to the Channel is not known. On the

other hand, there is the evidence of the Sandwich terns ringed

on Blakeney Point in 1929 and recovered a few weeks later in

the north of Scotland, (“ British Birds,” Vol : xxii, p. 187),

suggesting that some of our Norfolk terns depart by this north -

and-west coast of Scotland route. They may even arrive by

this route : we do not know. The first birds that arrive in the

spring are usually seen at sea by fishermen some days before

they come to the island, but it is impossible to say from which

direction they have arrived.

In the case of other species the direction of migration on

Scolt Head is nearly always to the westward, during both the

spring and autumn migration ;
and it is often impossible to

differentiate between these two movements. For example,

during the present year from the end of April to July 8th swallows

and swifts were observed to be passing, irregularly, along the

island, sometimes in large numbers, and all to the westward.

There was then a short interval, but on July 26th the watcher

records, “ there have been a lot of swallows passing along to the

west most of the day.” On August 3rd, the writer noted a

similar movement of swifts. Are these mid-summer birds

arriving or departing, or are they just wandering birds ? Who

can say ? Very much the same irregular movements to the west

during the summer months have been noticed in the case of



Trans. N. &• N. Nat. Soc. Vol. XIII. Plate VIII

Photo'] [H . M . Stone
Oyster-catcher on Nest, Scoit Head Island, 1930

4# I

[H. M. Stone-
Photo]

Oyster-catcher turning her eggs, Scoit Head Island, 1930
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lapwings, though these birds arrive, doubtless from the continent,

in vast numbers later in the autumn.*

With regard to the small passerine migrants, the arrival of

these can perhaps be best exemplified by the experience of the

writer when staying on the island this year during early

September. From the 6th to the 12th the weather had been

dull, rainy with north and north-east prevailing winds and with

a very gradually falling barometer all the time. During these

days there were several Common Redstarts, a few Pied Fly-

catchers and many Wheatears on the island, and an occasional

Willow-wren and Chiffchaff were disturbed in the bushes. On
the 12th, the wind still in the north, there was rain on and off

all day. On the 13th there was no wind, vyjth the sky overcast

and the barograph still on its downward curve. It was

evident that this was the calm before the storm, but nothing

happened until 5 p.m., when a torrential two hours’ rain set

in, to be followed by a westerly gale which continued with heavy
Tain all the next day.

We made an early start for a tour of the island on the 12th,

making first for Butcher’s Beach, a suaeda-covered shingle

beach bordering upon Norton Creek. Here we found the
" bushes ” full of small birds and it was obvious that there had
been a considerable accession to their numbers during the

night. As we stood watching, a small bird darted down from

the northern sky and settled in the bushes just ahead of us
;

it was a Whitethroat. It is only under certain weather

conditions that these little migrants descend to the bushes in this

way for protection and food
;
under more favourable conditions

the migration is probably going on in the higher regions of

the air, but is invisible.

Anxious not to miss opportunities for exploring the whole of

the island on this day we took the watcher’s motor boat to

the Overy (east) end and then searched all the bushes from this

point back to the hut, doing those to the west in the afternoon.

The bird that was present in the largest numbers was the

Common Redstart, and of these there were probably hundreds
;

* Now and again immigrants are seen to come in straight from the
sea, as on January 2nd of this year when Chestney saw about 100
^ oodpigeons arrive in this way. On another occasion, in September,
the writer watched a Peregrine sail in straight from the north.
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they were generally distributed over the island. Although

most of them were immature birds, a large proportion were adult

cocks in almost full breeding dress. We failed to identify a

Black Redstart, and this was the experience of observers on

Blakeney Point, where a similar migration was witnessed.

Wheatears were everywhere, and all of the common species.

It is the experience of the writer that the larger (Northern)

wheatear is more often seen later, in October. There were

quite a number of Pied Flycatchers, and one Spotted Flycatcher.

The latter is rarely seen on the island during the autumn

migration, though the Pied nearly every year. Of warblers

we were able to identify Willow-wrens, Chiffchaffs and one

Garden warbler. There were several Whinchats, and one

cock Chaffinch, the only chaffinch that had ever been seen on

the island.

But the autumn migration on the north Norfolk coast this

year will be best remembered, perhaps, for the presence of an

unusual number of Bluethroats. This bird we were able to

watch at close range, and it may here be noted that its chief

characteristics in the field are the following. It has a very

marked white superciliary stripe, and if only a glimpse of the

bird is obtained it may even be mistaken for a Whmchat.

Indeed, in many of its ways, and with its “ tac tac as its

alarm note, it is very chat-like. But it has one very character-

istic action and that is, a constant up-flicking of its rather long

tail, both when perched and when running on the ground ,

and at the base of the tail is a conspicuous rufous colouring.

In the plumage as we saw the birds the throat was white, and

below this was a bluish-brown triangular marking, but there

was no “ spot ” within this.

On the next day, the 14th, it blew a gale from the west all’

day, with almost continuous rain, and under such conditions it

was most difficult to discover what birds remained, for they were

naturally skulking in the bushes, but it was obvious that most

of them had moved on.

Cley

The following records are extracted from notes kept by

Mr. Ronald M. Garnett, of Kelling ;
they give a good idea of

the birds that are met with in the Cley district.



WILD BIRD PROTECTION IN NORFOLK IN 1930 59

Carrion Crow.

—

A pair were seen at Salthouse in April.

Brambling.

—

A late flock of about forty with other finches

at Kelling on April 4th.

Snow-Bunting.—A flock of about thirty remained at

Salthouse until March 20th, by which date some of the males

were in breeding dress. The first autumn birds were seen on

September 29th.

Rock-Pipit.—One or two were seen in January and September

at Salthouse and Weybourne.

White Wagtail.—Two resting males near the Watch-house

on Blakeney Point on May 20th.

Long-tailed Tit.-

—

Common round Kelling
;

four nests

found this spring. The severe weather in February 1929

seems not to have reduced their numbers at all.

Goldcrest.—An immigration about September 11th, and

again during the last week of this month, when some of the

gardens along the coast as far as Brancaster were described as

being “ crowded ” with them.

Red-backed Shrike.—As usual, a pair nested on the Cley

marsh, and the five young were ringed on June 27th.

Pied Flycatcher.-—A male in breeding plumage at Kelling

on May 3rd and 4th. Numerous during the migration rush

September 11th to 13th, and again September 27th to 30th.

Fieldfare.—On May 7th to 8th there was a passage of a

large number of these birds through Norfolk, seen at Kelling,

(and at Hickling, S. H. L.).

Redwing.

—

First autumn bird seen on September 27th.

Ring-Ouzel.-

—

Three were seen at Kelling between April

24th and May 8th, and another was caught in a rabbit hole at

the end of April.

Wheatear.

—

A male was picked up dead on Weybourne

Cliffs on March7l5th. Very numerous at Kelling May 4th to

18th. Abundant on Autumn passage, especially September

27th, and well on into October.

Whinchat.—None seen during the breeding season, but

numerous on passage in the autumn.

Redstart.—Only one nesting pair seen. Very numerous on

autumn migration, especially September 11th to 13th, and

27th to 30th.

Black Redstart.—Although Common Redstarts were so
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numerous during the autumn migration this year, no Black

Redstarts were identified. A female was seen among the huts

on Blakeney Point on April 21st.

Redbreast.

—

One of the features of the autumn migration

was the unusual number of (Continental) Redbreasts in the

bushes and generally along the coast, especially during the rush

between September 27th and 30th.

White-spotted Bluethroat.

—

One in a cottage garden at

Salthouse on April 7th and 8th (British Birds, Vol. xxiii, p. 339).

This is the first record for Norfolk.

Bluethroat.

—

Several in the bushes from Cley to Blakeney

on autumn passage, especially September 11th to 13th and

27th to 30th.

Wryneck.

—

One in the bushes on the Hood, September 13th.

Merlin.

—

A female, which wintered at Cley and was often

watched hunting, remained to the end of March. A male was

seen on Cley marsh on March 2nd.

Kestrel.

—

Seven were seen hovering over the marsh on

August 30th.

Peregrine.—One was seen to come in from the sea and pass

over Salthouse broad on April 10th.

Hen-Harrier.—A female was seen hunting on the Cley

marsh on January 10th : it killed a greenfinch, which it stripped

on the sea wall. Another was seen at the same place on

February 20th, and a male on March 5th.

Spoonbill.—One was on Cley, or Salthouse, marshes on

April 10th, May 12th, May 22nd and June 20th.

Bittern.—Two spent some weeks in a reed-bed at Weybourne

during the winter. The first seen was flushed by a dog on

January 22nd, and there were two on the 24th, and one or both

were seen on several occasions in February. On February

28th, at dusk, both birds rose from the reeds, circled to a

considerable height and went off in a S. E. direction. They

were not seen again.

Garganey.—A male had arrived on the Cley marsh by

March 7th, and on the 27th there were certainly two pairs

(Bishop thinks three). It is very probable that at least one

bird nested, but the nest was not sought for.

Pintail.

—

A pair were seen on Cley marsh on March 17th
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and a drake on May 7th, but no evidence of nesting was
obtained.

Scaup.—A male coming out of eclipse was on the Cley
marsh on July 27th, and was shot on the Salthouse marsh
early in August.

Tufted Duck.—A drake on Salthouse marsh on April 11th

was the only one seen.

Shag.-—A rare visitor, Bishop picked up a dead one on Cley

beach on January 30th
; another was watched fishing on

Salthouse Broad on February 13th.

Fulmar.—An example of the dark form was picked up dead
on Salthouse beach on March 27th.

Dotterel.—Two settled on Kelling Heath at 5 p.m. on
August 22nd and remained for an hour.

Curlew Sandpiper.—Not nearly so numerous as last year.

First seen on July 31st, a very red bird. Most numerous,
September 22nd.

Little Stint.— In contrast with the last species these were
numerous on autumn passage, especially on September 20th
to 22nd, when six were feeding together on one small pool, and
there were several elsewhere.

Common Sandpiper.-—Seen many times on passage in

autumn, but none during the breeding season. A late bird

was at Weybourne on September 30th.

Red-Necked Phalarope.—One was seen on Salthouse
Broad on September 2nd, and another at Kelling from
September 18th to 24th.

Dusky Redshank.— One on Salthouse on August 19th, and
two on August 20th. One on Cley marsh on September 7th.

Ruff and Reeve.-—First seen August 13th
; four on the

30th, and odd ones frequently till September 25th.

Black-tailed Godwit. One July 16th
; another on

Salthouse Broad on August 23rd.

Black Tern.—Only two seen on the spring migration this

year, and none in the autumn.

Sandwich Tern.—Again nested in a considerable colony on
an island on Salthouse Broad. Number of nests not counted,
but 313 young were ringed June 20th-21st.

Little Gull.—An immature bird frequented Weybourne
i ool from January 18th to 25th, when it was unfortunately
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shot. The skin was sent to the Norwich museum. An adult

at Salthouse on September 20th was later picked up dead and

very emaciated. The skin is in the possession of Mr. Riviere.

Landrail.—One heard on Kelling beach, May 15th.

Blakeney Point

About the usual number of Common and Little terns nested

here this year, and although quite a number of Sandwich terns

arrived on the nesting ground early in the season, not a single

pair of these birds remained to breed, but seem to have dis-

tributed themselves for nesting on Scolt Head Island and on

one or two islands on Salthouse Broad. There was a good

hatching at Blakeney. •

After thirty-two years of devoted service as watcher on the

Point Mr Robert J. Pinchen resigned this position, at the age

of 65 at the end of the season. As a mark of appreciation the

National Trust combined with his numerous friends m a

testimonial which took the form of a cheque for £53 and which

was presented to him by the President of the Norfolk and

Norwich Naturalists’ Society at its November meeting.

Mr. Pinchen is succeeded by Mr. W. Eales, who resides on

the Point.

GENERAL Information for Visitors to the Norfolk

Nesting Grounds

Scolt Head Island.—This is a property of the National

Trust and the honorary secretary of the local management

committee is Dr. Sydney H. Long, 31 Surrey Street Nor^E

A whole-time watcher is in the employ of the Norfolk Mild

Birds Protection Committee, who is Mr. Charles C es ney,

Dial House, Brancaster Staithe, King’s Lynn. Visitors wishing

to visit the island are advised to communicate with him at the

above address to make the necessary arrangements for their

transport, because the island can only be reached at certain

states of the tide. Cars can be garaged at Dial House, where

tea can be obtained from Mrs. Chestney.

Blakeney Point.—This is also a property of the National

Trust and the (acting) honorary secretary of the local manage-

ment
’

committee is Mr. Ronald M. Garnett, Pudding Lane

Cottage, Kelling, Holt, Norfolk. An all-time watcher is



21 JUL 31

NATURAL
HISTORY-



Trans.



WILD BIRD PROTECTION IN NORFOLK IN 1930 63

employed, jointly, by the Trust and by the Norfolk W.B.P.

Committee. He is Mr. W. Eales, Blakeney Point, Morston,

Blakeney, Norfolk, who was appointed this year to succeed

Mr. R. J. Pinchen, who retired after thirty-one years’ service.

Except for a narrow neck of shingle connecting it with the

north end of the Cley west bank, the Point may be considered

as an island. The ternery can be approached on foot from

Cley—a walk of about four miles along a shingle spit and through

sand dunes. It may also be reached by boat from Blakeney

at high water. The nearest point of embarkation is Morston

Quay-—about two miles west of Blakeney. Daily connection

is made by boat between the Point and Morston, but intending

visitors are advised to arrange their transport with the watcher,

as only at certain states of the tide can the passage be made.

During the nesting season visitors are only allowed on the

Ternery between the hours of 8 a.m. and 8 p.m. and, obviously,

dogs have to be prohibited.

The Cley Marshes.—An area of some 400 acres situated

between the Cley Channel and the East Bank, which separates

the marshes from Salthouse Broad. It was acquired by The

Norfolk Naturalists Trust in 1926. During the nesting season

the marshes are kept as absolute sanctuary, but an excellent

view of the bird life on them can be obtained from the East

Bank, where the watcher, Mr. Robert Bishop, is stationed. His
' hut is situated at the junction of the bank with the coast road.

Breydon Water.-—For many years the Committee has

maintained the services of a watcher on this estuary during the

summer. He lives, during the while, on their house-boat

moored in one of the drains, but goes to Great Yarmouth on

most days for supplies, etc. Breydon is not a nesting ground,

I
but is the resting place of a number of waders and rare visitors

on migration. The name and address of the Watcher is :

—

Mr. W. Bulldeath, 35, North River Road, Great Yarmouth.

By previous arrangement with him visitors can be taken on

to Breydon to see such birds as may happen to be there.

Alderfen Broad.—This is a property of open water,

marshland and three arable fields, in all about seventy acres,

which The Norfolk Naturalists Trust has purchased during the

year with the object of keeping it as absolute sanctuary for all
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forms of wild life—ground vermin, of course, excepted. The

experiment will be full of interest and will doubtless provide

guidance in the management of such sanctuaries. It is

situated in the parishes of Neatishead and Irstead, but at present

no arrangements have been made for the admission of the

public.
.

The Honorary Secretary of the Norfolk Wild Birds Pro-

tection Committee has no authority for giving permits to visit

the Hickling Reserve, which is the property of Lord Desborough.

Signed (on behalf of the Norfolk W. B. P. Committee),

Sydney H. Long, Hon. Sec.

LIST OF SUBSCRIPTIONS AND DONATIONS TO THE

NORFOLK WILD BIRDS PROTECTION FUND FOR 1930

/ s. d. I
£ s. d

H.M. THE KING 3 3 0 Brought forward ...

Brash T.

44
2

LI

2

0

0

H.R.H. The Prince Briscoe Lieut. F. M.
of Wales, K.G. ... 2 2 0

Eliot-Drake 10 0

Adam Miss H. 1 1 0 Brittain H. 1 0 0

Agnew C. G. ... 1 1 0 Brooks J. R

—

1 1 0

Allars R. W. E. 3 3 0 Brown E. 1 1 0

Allen J. W. 2 2 0 Brown H. 1 1 0

Anderson Edward ... 10 0 Buckle Lt.-Col. D. W. 1 1 0

Anonymous ... 5 0 0 Bullard Ernest 1 1 0

Attenborough, Col. J

.

Bulwer Col. E. A. 1 0 0

C.M.G 1 1 0 Burrowes R. B. 1 0 0

Back H. W. ... 10 0 Burrows Mrs. 2 0 0

Baker E. S. Stuart ... 3 3 0 Butcher R. W. 1 1 0

Barclay F. H. 1 0 0 Butler R. Fawsett ... 5 0

Barclay H. G. 2 2 ° Byne Lt.-Col. R. M. ... 1 1 0

Barclay Miss M. 1 0 ° Byers J

.

10 0

Barlow J. Alien, C.B. 1 1 o Candler Charles 10 6

Barnard Mrs. 1 1 0 Cator, Capt. H. 1 1 0

Barrow Miss ... 10 6 Capron J. T. ... 1 1 0

Barry W. J. ... 1 1 0 Carr Mrs. Laurence ... 10 0

Barton Claud 10 6 Carruthers D. 2 2 0

Barton S. J., M.D. ... 1 1 0 Cassie R. L. ... 10 0

Bedford, Her Grace the Castle J. W. ... 3 3 0

Duchess of 2 2 0 Chadwick Dr. Morley 2 2 0

Beever Miss A. H. 7 6 Chapman E. H., His

Beevor Sir Hugh, Bart. 1 0 0 Honour Judge 3 3 0

Benn Sir Ion Hamilton 1 1 0 Christie J. A., M.P. ... 1 0 0

Bewly Miss N. 5 0 Churchill Mrs. Arnold 10 0

Blackburn C. J

.

2 0 0 Clarke Mrs. Frank ... 1 1 0

Blakeney Point Collect- Cleave H. P. O. 1 1 0

ing Box 10 6 Cleminson H. M. 1 0 0

Blatch Edward 1 0 0 “Cley” 2 6

Boake Mrs. 1 0 0 Clutton Bryan 3 3 0

Boardman E. T. 1 0 0 Coe Mrs. A. E. 10 0

Boileau Sir M., Bart. 2 2 0 Collar Arthur 10 0

Carried forward £44 11 0 Carried forward . .

.

£83 5 0
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Brought forward ...

Colman Miss E.
Colman Miss H. C. ...

Colman R. J.
Colomb Admiral P. H.,

C.B.
Cooke A., F.R.C.S. ...

Cozens-Hardy A.
Cresswell Mrs. George
Cruickshank W. G. ...

Davy G.
Deacon Dr. G. E.

De La Warr, Lady ...

Dewrance Sir T ohn,
G.B.E

De Worms C.

Doughty C. G.
Drury G. L. ...

Duncanson T. J. G. ...

Eccles James R.
Edwards Francis
Ely Mr. and Mrs. G. H.
Ennion E. F. R.
Everitt W. G.
Ferrier Miss Judith ...

ffolkes Sir W., Bart
Finch F. R. ...

Flowers John, K.C. ...

Forbes H.

|

Foster, Capt. T. H.,

R.N.
Friedlein W.
Garrod F. W
Gay Miss C. E.
Gay Miss Ellen
Gayner Dr. J. S.

Giles C. C. T.

Glanville J. P.

GleggW. E.
1

Goddard W. N.
Gowen H. P
Graves Mrs. ...

Green Major E. A.
Lycett

Gresham School Nat.
Hist. Soc. ...

Gurney G. H.
Gurney J. E.
Gurney Q. E.
Gurney R., D.Sc.
Gurney W. S.

Hannaford G.
Harding J. Rudge ...

Harker W.
Harmer T. Bertrand...
Hastings Thomas
Haydon W. ...

£ s. d. £ s. d.

33 5 0 Brought forward ... ^137 19 6
1 1 0 Henshall Capt. Leonard 10 6
1 1 0 Herbert Ernest l l 0
1 1 0 Herbert E. G. 10 0

Heywood R. ... l 1 0
1 0 0 Higham W 10 0

10 0 Hill T. A. M. l 1 0
1 1 0 Horsfall R. E. 10 0
1 1 0 Howlett Dr. J. K. ... 10 0

11 0 Hudson Lt.-Col. Percy
10 0 C.M.G., D.S.O. ... l 0 0
10 0 Hughes W. ... l 1 0

1 0 0 Hunter Miss A. 5 0
Hyslop A. B. l 1 0

2 2 0 Hyslop Brig. - Gen.
1 1 0 H. G., D.S.O. l 1 0
1 1 0 Hyslop Miss T. S. 10 0

o
10
Q

6
r\

Jenkins Rev. T. L. ... 10 0
5 o u Jones Sir L., Bart. ... l 0 0
1 1

rv

0
n Jones Lawrence E. ... 2 2 0

1

2
U

3

U

Q
Ketton-Cremer W. C. 1 1 0

10 g
Keith E. C. ... 1 10 0

3 q
Kerr Mrs. M. Rait ... 1 1 0

10 Q
Kinder Rev. E. H. ... 1 1 0

1 1 0
Knight E. 1 0 0

1 1 0
Kolle H. W 2 2 0

1 1 0 Lance Capt. H. W. ... 2 0 0

1 1 0 Lang Gordon L. 2 2 0
Lawson Harry 2 2 0

10 0 Lee-Elliott Rev. D. L. 1 1 0

1 1 0 Lees M. Mackenzie ... 1 1 0

10 6 Linnell L. G. . .

.

5 0

1 1 0 Littlewood Miss 10 0

1 1 0 Lister S. R., M.D. ... 11 0

1 1 0 Lewis J. Spedan 4 4 0

5 0 Lloyd Capt. L. 1 0 0

2 2 0 Long Miss 5 0

1
.
0 0 Long S. H., M.D. 2 2 0

10 6 McHardy Maj .
- Gen.

1 1 0 A. A., D.S.O. 1 0 0
1 1 0 Macpherson A. Holte 1 1 0

Maidment Dr. F. W. H. 1 1 0
1 0 0 Mcllquham Miss M. ... 5 0

McKenzie Miss G. ... 10 0
1 1 0 McKittrickT. H., Jun. 2 2 0
2 2 0 McLean C. 1 1 0

10 6 Marshall J. M., J.P 1 1 0
1 1 0 Matthews T. G. 1 1 0
2 2 0 Meade-Waldo E. G. B. 1 1 0
1 1 0 Meadows Mrs. A. H.... 10 0
2 2 0 Mennell E. 5 0

10 0 Micholl Mrs. ... 1 6 0
2 2 0 Milne Mrs. Findlay ... 1 1 0

1 0 0 Mitchell Arthur 1 1 0
1 1 0 Morris Kenneth A. ... 10 6

5 0 Murton Mrs. 1 0 0

Carried forward ... £lil 19 6 Carried forward ... ^ 1 92 17 6
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£ s.

Brought forward ... 192 17

Nash John E. ... 15

Nash W 10
National Trust, The... 10 0

Naylor W. S. ... 11
Newman Miss F B. ... 10

Noel-Buxton Lord ... 2 0

Oliver Prof. F. W.,
F.R.S 1 1

Pain P. ... 11
Palmer A. J. . . . ... 5

Parker George ... 2 2

Pearson S. V., M.D. ... 10

Penrose F., M.D. ... 1 1

Perry Mrs. ... ... 1 1

Plowright Dr. C. T. ... 2 2
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Powell A. M ... 5

Preston Sir E., Bart.,
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Purdy T. W 1 1

Ransome Mrs. ... 3 3

Raikes Miss D. T. ... 15

Reeves H. ... ... 1 1

Reeves Derek L. ... 2 0

Reid Dr. E. S. ... 10

Report, Sale of ... 6 2

Richmond H. W.
F.R.S 7 10

Riley W. ... ... 1 1

Ringrose B. J. ... 1 1

Rippingall Neal F. ... 1 1

Riviere B. B., F.R.C.S. 2 2

Rogers Rev. H. ... 1 0

Rose L 2 2

Royal Society for the
Protection of Birds 2 2

St. Quintin W. H. ... 1 1

Savill Harry ... ... 2 2

Savin A. C. ... ... 10

Savory Mrs. ... ... 10

Scrope Reynolds ... 10

Scolt Head Collecting

Box ... ... ... 4 2

Sheldon W. G. ... 10

Sherwood E. C. ... 10
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.
£261 3

£ s. d.

Brought forward . .
.
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Soman A. E. & Co.,

3 9

Ltd. l 1 0
Spalding G. ... 10 0
Sparrow Col. R. 10 6

Southwell E. B.

Steward Rev. Canon
l 1 0

Edward (deed.) l 1 0

Stimpson E. 10 0

Sumpter Dr. B. G. ... 2 2 0
Sunderland Miss J. ...

Tancock Canon O. W.
5 6
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Taylor Dr. Mark 10 0
Tennant Bernard V. A. 1 1 0

Thompson C. R. W. 1 0 0

Thouless H. J. 10 0

Trafford Maj. C. B. ... 1 0 0

Tuke Anthony W. ... 1 1 0

Turner Edgar 3 3 0

Upcher H. E. S. 1 0 0

Upcher Miss L. 2 2 0

Vincent T. 5 0
Walter C. H. 1 1 0

Watson J. B. 1 0 0

Watson-Kennedy Mrs 1 1 0

Wells C. H 1 1 0

Wemyss Major G. ... 1 0 0

Whittaker W. I. 1 1 0

Winch Major S. B. ... 2 2 0

Wing J. Sladen 1 1 0

Wishart E. E. 10 0 0

Whymper S. L. 1 1 0
Wolley-Dod Mrs. 1 1 0

Wormald H. ... 1 1 0
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NORFOLK WILD BIRDS PROTECTION FUND

Year ending November 2 1st, 1930

Receipts

l s. d.

Balance brought forward from
1929 ... ... S 18 10

Subscriptions and Donations,
1930 294 19 0

Blakeney Point Collecting Box 10 6

Scolt Head Collecting Box ... 4 2 0

Sales of Report ... ... 6 2 9

Expenditure

Breydon Watcher’s W;ages and
Insurance

Oil, Coal, etc., for Breydon
House Boat

Scolt Head W atcher’s Wages and
Insurance

Blakeney Point—Contribution
to Watcher’s Wages ...

Bird Traps, Rat Poison, etc.

—

Cley Marshes
Printing of Annual Report
Hon. Secretary’s Postages
Cheque Books
Balance

£ s. d.

42 6 3

1 13 9

110 9 0

30 0 0

2 0 0
17 1 6
5 8 1

4 0
102 10 10

£311 13 1 £311 13 1

Deposit

£ s. d.

Balance, 31st December, 1929 ... 135 2 8
Interest to 30th June, 1930 ... 3 15 2

£138 17 10

Examined and found correct,

FRANK INCH

Norfolk & Norwich Hospital,
Norwich, 21st Nov., 1930.

X
THE EGYPTIAN DESERT
By F. W. Oliver, F.R.S.

My task in the present article is to give some account of impres-

sions of the Egyptian desert, a task i-aken up with some

diffidence owing to the shortness of my stay in the country

(a year), during which time I was mainly occupied with the

duties which called me to Cairo. These notes consequently

are very much of the nature of first impressions and should

be read with indulgence.

As everybody knows, the Nile is the essential part of Egypt,

and the cultivation of its banks and of the Delta constitutes

the economic basis of the country. Only by direct flooding

at high Nile, and by conserving and rationing the water,

and leading it by numberless irrigation canals to the points

where it is required, is the fertility of the Nile basin assured.

But we are not concerned with the fertile area, only with the

residual surface, which mostly occupies a plateau 500 or more

feet above the river and is inaccessible alike to the Nile water

and to the silt which it carries.
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This area (some 300,000 square miles) receives at best a

very small rainfall, and much of it none at all. This is the

desert. For the purposes of this article what is sometimes

called the “ Northern Desert ” is excluded. This is the

coastal strip extending from Alexandria to the western frontier

station of Solium and reaching fifteen miles or so inland.

This area (known also as the Mariut) being under the influence

of the Mediterranean, receives a winter rainfall (four or five

inches) which makes it possible for a crop of non-irrigation

barley to be raised. For such areas, which revert to desert

during the summer, botanists have no better name than

the rather inadequate one of “ semi-desert.’’ Actually this

Northern Desert produces a rich flora of astonishing beauty

and interest and as a floral spectacle rivals the European Alps

and the Portuguese littoral. This zone is a sort of limestone

garigue with tremendous concentration of vegetation effort in

both time and space. In the present notes reference to this

flora is omitted, as scant justice could be done in the limited

space available.

Around Cairo the desert occupies a high plateau, the Eastern

Desert being diversified by numerous ranges of mountains

intersected in all directions by steep-sided narrow valleys, the

wadis. The Western or Libyan Desert, on the other hand

(accessible from the pyramids of Giza), is mostly encumbered

and consists of large, gently undulating ground, of which the

summits are merely the highest points. Here and there

rock outcrops in the form of collections of fantastic weathered

hummocks, sometimes undercut so as to resemble huge

toadstools (PI. II., fig. 5).

A convenient spot from which to enter the desert is Helwan,

standing at the edge of the Eastern Desert, and not far distant

from Cairo. Climbing up on to the plateau beyond the

Observatory, the outstanding feature is the bareness of the

rocky ground, so far as vegetation is concerned, and the

unlimited visible supply of stones, talus and debris, far in

excess of the forces available for their removal

To a visitor from a
‘

‘ still
’

’ relatively tidy country like England,

who is apt to be rather squeamish in such matters, the first

impression is rather depressing. But what at first appears a

•disfigurement you soon learn to regard as a merit, for all these
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rubbish heaps have morphology and relief, and by their constant

repetition form a pattern which is the staple of the landscape.

The colour of oatmeal, this landscape is very sensitive to

atmospheric tints, and to light and shade according to the time

of day. In the evening and the morning, effects are shown

hardly paralleled elsewhere.

Having climbed up on to the plateau with the thermometer

at 96°F. in the shade (only there is no shade !) you sit and

gaze about you. There is stretching away for several miles a

more or less level plain, with certain shallow depressions, and.

near by, perhaps, the head of a small tributary wadi (PI. I.

fig. 1). Beyond, the landscape is closed in by hills, often

flat-topped, and sometimes capped by slabs of more resisting

materials. Here the strata are horizontal and the more

resistant layers, weathering more slowly, project as ledges.

These ledges are characteristically encumbered with talus

fallen from above. Often buttresses stand away from the

main massive as clustered columns and pyramids, intersected

by projecting, horizontal tablets. But it is more refreshing

to move about than to sit still in the sun, and the opportunity

can be used to look at the plants.

Another Entry to the Desert

There are two ways of getting onto the desert. Commonly
it is from the Delta cultivation or from the border of the

Nile, when the transition is sudden. It is like stepping from

a carpet on to bare, hot paving stones. But when you enter as

from the Northern Desert, which is a zone where fall perhaps

five inches of winter rain, the apparent passage is very gradual.

This “ semi-desert ” differs from real desert less in the small

bushes and tuft-like perennials which are dotted about, than

in the continuous covering of fine, short grasses which in the

fruiting stage persist far into the summer as a feathery mantle

of brown or buff. As you reach the zone where these winter

rains die out, this mantle becomes sparser and sparser till a

moment comes when you realise with a shock that the desert

has become stark naked. The gradualness of transition does

not deceive our sensitive human perceptions. The difference

between the thinnest grass covering and nothing is simply

tremendous, and you get for a moment a recurrence of that
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original feeling of loneliness you had the first time you ever

set foot on the desert. It is this absence of the gauzy veil of

ground vegetation that is such a distinctive character of true

desert.

The Plants of the Desert

Whilst, broadly speaking, the well-watered Delta is green

everywhere and at all seasons, the desert is in striking contrast

in both respects. Thus, if we consider our nearly level upland

plateau to the east of Helwan (PI. I., fig. 1) having a height of

500 to 600 feet, the plants are sharply restricted to the shallow

depressions, viz., to the areas where “ seyl ” or torrent waters

accumulate after winter showers. The higher levels correspond

to the region of “ run off,” where water does not remain

long enough to penetrate the soil or to wash out the ever present

salts toxic to plants. Here plants cannot establish. But with

the depressions it is different. In these the excessive accumula-

tion of salts is checked by leaching, and a ground water

provided within reach of the roots. Along these lines where

water gathers there is liability to erosion, and it is here that

those most characteristic features of desert sculpturing occur,

the progressively developing heads of gulleys and wadis (fig 1,

on left.) These wadis, everywhere common in the Eastern

Desert, cut deeply into the plateau as branching valleys oi

canyons, often hundreds of feet deep (e.g. Wadi Hof, PI. I, fig. 2),

and these and their tributaries offer the best habitat for plants

contrasting with the hills and mountains which, giving no

lodgement for water, are practically sterile. This sterility,

the absence of any plant covering, is correlated with an excessive

atmospheric erosion—extremes of temperature, wind, rain

(when it falls), and the physical nature of the unprotected

rock.

A distinction may be drawn between those plants of the

desert of seasonal duration and such as persist from year to

year, i.e., annuals and perennials. The former are often called

“ ephemerals,” as their period of activity is so brief. They

are shallow rooting and dependent on temporary sources of

water following such rainfall as is vouchsafed. It is obligatory

that their life cycle should be rapidly fulfilled, otherwise they

will fail to ripen seed. Germination is a response to the
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Wadi Hof
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Figure 2.

student excursion in progress

Figure 1

Desert plateau near Helwan showing distribution of plants : on left,

head of small wadi
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wetting of the soil by winter rains together with the stimulus

of the increasing temperature of early spring. The appearance

of the seedlings follows instantly on this favourable conjunction

and forms the most refreshing sight of the desert. Plants of

this kind form sixty or more per cent, of all the desert species

round about Helwan, and such numbers are typical of deserts

generally. Many families are represented, of which Cruciferae,

Leguminosae, Compositae, Resedaceae, Zygophyllaceae,

Ficoideae and Plantagineae are conspicuous in their possession

of ephemerals. These plants come and go quickly, and unless,

e.g., a particular wadi, be visited at close intervals many will

be missed. I shall never forget a visit to Wadi Tih, about

February 20th, when the little purple flowered stock Moricandia

clavata was blooming everywhere, a scenic factor. In

subsequent visits hardly a trace of it was to be found.

The provision of seed in desert soils seems unlimited. Thus,

on the desert thirty miles south of the Giza pyramids at the

end of January, 1930, were immense tracts of seedling Mesem-

brvanthemum Forskalii coming up like mustard and cress (in

sheets extending almost to kilometers). Such stretches, here

and elsewhere, were that winter far more extensive than in

normal years owing to the greater rainfall. It showed that

the desert was chock full of seed which only required favourable

conditions to germinate. Nor was this good beginning

frustrated later in the season, as in high summer and in autumn

there was abundant evidence that immense numbers of these

Mesembryanthemums had accomplished their life cycle with

rich harvest of seed. The seed, it may be conjectured, is

widely distributed by the desert winds, which lift and scatter

everything on the surface. Such rainy winters as 1929-30 are

exceptional and have a profound influence on ephemeral and

perennial plants alike. In the case of the ephemerals making

much wider areas (usually barren) available for establishment
;

in that of the perennials bringing the ground water to a higher

level so that it becomes more accessible to the roots, with

consequent increased growth, both in lateral spread and

vertically.

The perennial plants occur on the upland depressions and

especially in the shallower and deeper wadis. They occur

dotted about in what is called open formation rather than in
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continuous stands. This characteristic occurrence depends

doubtless on the limitations of water supply. Those plants

which first reach the necessary depth of root abstract the

moisture, available within a certain distance, and are thus

enabled to prevent other plants of identical requirement from

effectively invading their hinterland. This does not exclude

the possibility of plants of differing requirement- growing

together, and especially where one of them is very thorny and

not much browsed on, like Lyciurn arabicnm, satellites will be

found surviving under its protection.

In the wadis, as in the classic Wadi Hof much visited by

botanists (PI. I, fig. 2, where a student excursion is in progress),

the plants grow especially on the margins and not in the fairway.

This, in narrow, ravine-like wadis, is attributable to occasional

spates (“ seyls ”) of flood water rendering the floor too mobile

for plant establishment. The larger plants include tall growing-

grasses and composites, bushes of Zilla and Nitraria, many

Boraginacese, Zygophyllacese, Ascelpiads such as Daemia,

Cucurbitaceae such as Citrullus colocynthus, Erodiums, the

hygroscopic Reaumuria, Capparis, the ever present Pithyranthus

tortuosus, occasional bulbs [like Pancratium, Dipcadi, Asphodel

and Gagea, and, with some luck, the only Egyptian

gymnosperm, Ephedra.

In a February or March visit you may reasonably expect

to get eighty species in the Wadi Hof, very many of them

in flower
;
some, such as the chenopods Anabasis and Haloxylon,

flower much later, whilst Pancratium, now in leaf, produces

its umbels of fragrant flowers in October, and Reaumuria as

late as November. Whatever you may have heard of mass

production and the blaze of flowers in the semi-deserts of the

Mariut, here, apart from certain ephemerals, flowers have to

be sought
;

if you expect little you will find much—charm and

interest outstrip scenic floral display.

A lasting impression gained from a deep, ravine-like valley

such as Wadi Hof, is its complete isolation from the world.

It is cut oft from the rest of the desert, and there is no view out

beyond its length and breadth. It is often stifling. This

desolation is emphasised by the silence which reigns, and

birds are rarely seen or heard. However engrossing the



Trans. N. & N. Nat. Soc. Vol. XIII. Plate II

Figure 3

Bare Desert north of Giza pyramids
;

petrified wood in foreground ;

pyramids on right

Figure 4

Typical view in Gt. Petrified Forest, Wadi Tih

Figure 5

Weathered sandstone blocks on desert 40 miles south of Giza pyramids
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scientific or other experiences may have been, one is always

glad to return to open country at the end of the day.

An outstanding character of all this vegetation is its thorniness,

high development of lignified tissues (toughness of texture),

hairiness, and glaucous covering of leaves and shoots—in general

the condition termed xeromorphy. Pure succulence is rare,

apart from Zygophyllum and Mesembryanthemum. The

succulent Cacti and Euphorbias of other deserts are wanting ;

indeed such a characteristic American desert genus as Opuntia

will hardly grow in the Egyptian desert unless irrigated—

a

tribute no doubt to its greater dryness.

The results of recent investigations point to plants of

xeromorphic development (“ xerophytes ”) as not specially

economising water when it is available. Their normal loss

of water by transpiration is quite comparable to that of plants

of non-desert situations (mesophytes), and the significance of

xeromorphy is rather as a means of drought resistance when

water is scarce and the stomata close. Then only does

xeromorphy come into play, conferring a distinct survival value.

The xeromorphy of desert plants seems to be a reaction in

growth and tissue development to the extreme conditions

imposed. That the analogous protection of so many halophytes

(salt marsh plants) does not markedly reduce their trans-

piration, as compared with non-saline land, has been known

for many years, and it is evident there exists much in common
between xerophytes and halophytes, especially as they are

both liable on occasions to excessive salt concentrations in

the soil water.

The interior tissues of ordinary herbaceous plants of Egyptian

(irrigated) gardens are much more completely differentiated

than in identical plants at home. This applies especially to

the vascular strands which are developed (as in Antirrhinum,

etc.) on a scale comparable to the much increased water current

that is required to replace excessive transpiration losses.

Shoots of garden plants are consequently tough and not easily

broken by hand, as they are for instance in England. Or, one

sees, prone in the desert, the long, slender, radiating streamers

of the gourd, Citrullus colocynthus ; but if you try to break one

it is of the consistency of whipcord, and very different from

the stem of a marrow in England.
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Liability to Grazing

Another circumstance in the desert environment of profound

significance is the exposure of plants to grazing. I have

never seen a desert vegetation which did not bear evidence,

not merely of casual but of systematic grazing by the camels,

goats and sheep of the nomad tribes. The herdsmen have

unrivalled, traditional knowledge, sharpened by experience,

of the occurrence and suitability of desert plants to the needs

of their stock, and this they utilise to the fullest extent. In

some districts plants are bitten back to the bone and only those

parts survive which are inaccessible, or which sprawl on the

ground and would have to be eaten with grit.

Probably all the vegetations of deserts, everywhere, are

more or less mutilated by grazing. From this point of view it

seems highly desirable that here and there arrangements

should be made for fencing and protecting against stock selected

typical areas in certain wadis and elsewhere. The effects

caused bv rabbit browsing on, e.g. sand dunes in England, are

great, but this man-inspired desert grazing is no doubt still

more far reaching. The results of the study of such reserva-

tions would, I am sure, be surprising, but of course stern

measures of precaution would be necessary, as the temptation

to poach on these reserves as they grew greener and greener

would be irresistible to the nomad herdsmen.

If the statement be well founded that the introduction of

the camel into Egypt is comparatively recent (200 B.c.), then

even in historic times the appearance of our deserts must

have been very different from what it now is. For not only

must the vegetation covering have been much more extensive,

but also the desert surface must have been less subject to

erosion than it is to-day. Hardly any factor causes more

severe deterioration of terrain than the unrestricted activities

of animals, and especially of the herbivorous sorts.

The presence of camels in large numbers in the desert

depends on the fact that they can be bred and reared under

nomad supervision at lower cost than on crops specially raised

on fertile, irrigated ground. Sometimes you will see them in

hundreds being driven to market from the grazing grounds

;

they appear to fill the whole landscape and to be making their

way in a definite direction with perhaps a single Bedouin and



Trans. N. & N. Nat. Soc. Vol. XIII. Plate III

f

Figure 6

Desert on Gulf of Suez
;
dunes in foreground with bushes of Tamarix

mannifera and low hummocks of Anabasis articulata
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a boy in charge. Once in the desert between Wadi Natrun

and Giza pyramids, when motoring, we saw, a kilometer ahead

athwart the trail, what appeared to be a broken down car,

unattended. As we drew alongside the supposed car suddenly

disintegrated into four camels which rose to their feet and

unconcernedly strode away. Their symmetrical placing on

the ground gave a perfect representation of a car, which

deceived us up to the moment of rising

On the Helwan system trees are not much in evidence,

here and there a stunted Acacia tortilis and a Retama Retam

(a white flowering broom) perhaps. South of the pyramids,

as the Fayoum is approached, little groves of the asclepiad

Calotropis procera occur (PI. III. fig. 7), with large leathery leaves

and immense, inflated fruits filled with hair-appendaged seeds.

These plants are full of latex and it is amazing how plentifully

this latter gushes from these desert asclepiads (Calotropis and

Daemia) when their tissues are broken.

Sand Dunes.

Sandy deserts or sand dunes, apart from small drifted

accumulations of sand which make trouble for motor cars, are

a characteristic of the Libyan desert and mostly rather far afield.

An exception is a range some ten miles north of Cairo, accessible

from El Khanker or from the Suez Road. From whatever

point this range, known as the Yellow Hills, is approached,

a wide tract of hard desert with shallow wadis must be crossed.

The hills themselves are of the colour of crushed amber, and

glow warm and ruddy in the afternoon sun. As is usual in

such cases, the coarser grains of sand form a protective surface,

so that the dunes as a whole are free from drifting in moderate

wind velocities.* The dune system runs from north to

south and has the characteristic sinuous course of desert dunes.

Imagine a solitary heap of sand in a wind. The low margins

which project into the wind will travel faster than the centre,

so that the whole takes on the form of a crescent with the

cusps pointing down wind. Such a curved dune is called a

barchan, and is the form most usually found where vegetation

is too sparse to retard or modify travel. Our sinuous range is

*A Portuguese Sand Dune, Trans. Norf. and Norw. Nat. Soc. Vol. xii,

1926-7, p. 282.
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essentially a series of linked barchans (PI. IV., fig. 8), the summit

of each unit being on the left, and the low points or cols (where

the cusps of adjacent units are joined) on the right. This

state is almost diagrammatic in the Yellow Hills
;

in other

cases, as out on the I.ibyan desert, numerous ranges are apt

to be scattered in close order so that cross connexions and

complications result—relationships not always intelligible at

a glance. Why these ranges should all lie more or less north

and south is a mystery, as the prevailing desert winds are in

these two directions. But the effects of winds from east

and west are noticeable. When our photograph (fig. 8) was

taken the slope in shadow (east side) was the talus or advancing

slope, though on occasions I have found the west side to be

for the moment in advance. The ridge as a whole evidently

pulsates according to the incidence of E and W winds, but

on the whole the movement is easterly-—a few yards a year

perhaps. In many visits I have never noticed a reversal of the

summits and cols, though this would probably come about if

winds from the east were indefinitely prolonged.

Though the mobile ridge is bare of plants, these occur in

plenty on the more or less level sandy plateau on which the

dunes rest. These include (fig. 9) grasses such as Aristida and

Pennisetum, the chenopod Cornulaca monocantha ,
and frecjuent

bushes of Convolvulus lanatus. The two latter are bundles

of thorns, and not easy to recognise when out of flower.

Marram Grass (Psamma australis) I have not seen on true

desert dunes, but only on the shore dunes of the Mariut (semi-

desert). Here, though sparse, owing to unrestricted grazing

by camels and goats, it was still effective as a holder of sand.

Moreover, as the Mariut dunes consist of almost pure powdered

limestone this species showed the same calcicole tendency

which characterises marram in England, e.g., at Blakenev

Point.*

Animal life is abundant, and includes grey and black spiders

and beetles, members of the grasshopper tribe, and large

bees visiting the convolulus. Small lizards are everywhere,

and here and there large ones, sometimes two feet in length.

These, when disturbed, bolt into their holes, and although

*Cf. Blakeney Point Report, 1924-1926, p. 17.



Trans. N. & N. Nat. Soc. Vol. XIII. Plate IV

Figure 8

The “Yellow Hills” range of sand dunes, looking north

Figure 9

A unit of the “Yellow Hills” system from the S.W. Plateau with
Pennisetum, Convolvulus and Cornulaca. The ridge stands about
80 feet above the plateau.
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the tail may stick out, the lizard is not to be got by pulling the

tail. For these creatures inflate their bellies so as to make
contact everywhere with the sides of the hole and defy extrac-

tion. In the same way specimens in captivity, kept as pets,

have the habit of crawling under pieces of furniture where

they jamb themselves tight by the same method. The
Yellow Hills make a delightful excursion for an afternoon,

but you have to get away betimes when the sun sets, as there

are intricacies in the way and darkness soon falls.

The dark belt to the left of the dune range (fig. 8) consists of

the trees grown on a sewage farm. A portion of the sewage of

Cairo is pipe-lined here on to the desert and, without special

chemical or bacterial treatment, irrigated between rows of

orange trees. The fertility of this combination of sewage and
rather sandy desert soil is miraculous, and the yield of the

highest grade of Jaffa oranges, enormous. The results of

this pioneer and successful horticultural effort ought to be

made widely known.

In many places smaller sand dunes occur, as on the desert

south of Suez (PI. III., fig 6), where Tamarix mannifera and
Anabasis articulata are effective sand binders.

Petrified Forests

One of the truly remarkable sights of the desert is one or

other of the petrified forests. Slabs and splinters of wood are

discoverable at numerous places easy to locate, as they are

generally surveyed on the desert maps. For our purpose

reference may be made to the " Great Petrified Forest,” an
area covering many square miles and lying between the Wadi
Tih (which runs east from Maadi, south of Cairo) and the Suez
Road. A random sample, perhaps twelve miles into the

desert, is given in PI. II., fig 4. The ground consists of low,

stony hillocks, covered with fine loam, and scattered everywhere
are chips and blocks of silicified wood. In wandering over
the forest, localities will be found where the wood occurs as

large trunks lying prone. Some of these I have measured up
to seventy feet in length, and eighteen to twenty inches in

diameter. A characteristic feature of these large trunks is

that they are always (so far as my own observations go) broken
into short segments, rarely exceeding two feet in length and
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remaining in alignment. It is evident that these segments have

arisen by the fracture of continuous stems since they came to

lie where they now are. Though the planes of fracture do not

correspond to nodal points in their structure I am not prepared

to suggest any explanation ;
at the same time, I am sceptical

of the popular view that they are the result of earthquake

shocks. .

These trunks show varying degrees of weathering. An

outer bark is never seen, and in most cases much of the outer

layers of wood also had disappeared before petrifaction. Many

lie in a crumbling state and disintegrate at a kick. Doubtless

the small-sized pieces scattered everywhere have arisen by

the degradation of the large trunks.

Coming up between these slabs are recent plants of the

desert, such as Zilla and Zygophyllum, and in their season many

bulbs like Pancratium and Gagea are to be found. Another

area where petrified wood occurs, a few miles north of the

Giza pyramids, is given in PI. II, fig. 3. Here slabs have been

built into a cairn to support a beacon on the trail leading to

the Wadi Natrun. The pyramids are visible on the right,

one of them showing black owing to a cloud shadow. The

area depicted is almost entirely destitute of living vegetation.

The fossils lying on the desert are popularly supposed to be

palms, but I have collected specimens from many localities

without ever finding one. All I have examined agree with what

is called Nicolia, supposed to be a leguminous tree related to

Ccesalpinia. This genus of petrified wood was created by the

palseobotanist Unger more than seventy years ago, and he

records the fact that, for the Cairo district at any rate, all

petrified wood is Nicolia. Its precise geological age is not

certainly determined, though it is probably of eocene age.

Convincing examples in situ would be required for a certain

determination. Indeed the whole question of the origin of

these stems remains a mystery. Did they grow in the regions

where they are now found, or have they been drifted from

much further south, and stranded to petrify m their present

position? It is hardly possible to recall any analogous

phenomenon of which we have less certain knowledge than

that of these baffling petrified forests, or one which has left so

many people “ thinking.”
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Desert Sunsets

The desert sunsets of Egypt have become famous from
certain characteristic features which they present. At the

same time, sunsets having a great deal in common with those

of more northern latitudes are not infrequent—spectacular

displays of colour depending on the distribution and structure

of the clouds over the western horizon. And between these

and the characteristic desert sunset all transitions and combina-

tions occur. Here, the simple, uncomplicated desert type

alone is described in its essential features. It is best seen

in a clear, unclouded sky.

When the setting sun actually rests on the horizon it no
longer casts a shadow, nor do projecting eminencies or buildings

facing it appear any longer to be in direct sunshine. At the

moment when the upper limb is extinguished the “ green

flash ” is momentarily shown
; but this, though easy to observe,

is not especially characteristic of a desert sunset. The moment
of extinction is the zero from which the times of the succeeding

phases are reckoned.

Resting on the western horizon there is a narrow belt of

grey, and above this a wider zone of delicate Naples yellow

which passes, through a trace of pale egg-shell green, into

the very translucent blue of the sky, a blue with maximum
value towards the zenith. The spot at which the sun dis-

appeared often shows a persistent ruddy or copper hue, so

that you can tell where it set. On the other hand, this spot may
fade away into grey in a few minutes and there is nothing
to mark the place where the sun so recently was. Meanwhile,
there is less light, and one unfamiliar with what is to happen,
and unprompted, would have no reason to expect anything
but a passage into the deepening gloom.

At about fifteen minutes from zero comes a noticeable

change. The yellow zone intensifies and there spreads across

it into the blue canopy above what I can only describe as a

purple luminescence. Even if you are not watching the

western horizon you become aware of this phase. For the sides

of the hummocks and ground irregularities that face west
become flooded with a ruddy light, as do rocky cliffs and
buildings, if present. The veil of rosy purple rapidly spreads
upwards to 30°, 45°, or even, on occasion, to the zenith, it may
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be twenty minutes from zero. This after-glow is no mere

colour seen as on a screen, but a coloured luminosity with

pulsating texture, like an aurora. It endures from fifteen

to about twenty-five minutes from zero, and then fades from

below upwards. Though purple or rosy as a whole, its tint

is influenced by that of the zones across which it stretches.

Like a cocktail, it is the inter-play and mixing of ingredients

that matter. The veil is the essential element, and being

chromatically unstable cannot be depicted in a drawing.

Meanwhile, this purple veil merges in the blue above, which

latter shows now with a greater transparency and purity.

Should there happen to be a few flecks of white clouds across

the southern sky, which took a rosy colour at sundown, these

will now appear intensely white on the blue ground.

As the purple vanishes (about twenty-five minutes from

zero) there is disclosed a broad zone of egg-shell green, between

the blue above and the yellow or even apricot colour below.

This is the later phase of the sunset, and it wears an exaggerated

brilliancy owing to the general darkening of the heavens-

-

a real artifice of nature. In extreme cases the apricot may

intensify to the colour of the red flesh of a melon. By thirty

minutes from zero the colour will have mostly faded and night

is upon us. It may be emphasised that a desert sunset is a

response of the whole firmament in which every sector plays its

part.

Whether the phenomenon depends on changing air and

moisture densities as the sun passes away from the heated

desert surface, or to fine dust suspended in the air, may be

left to preciser students of the subject.

Desert sunsets may also be well observed from any of the

summits of the Yellow Hills, that system of bare, barchan

sand dunes to the north of Cairo (cf. p. 75) Besides command-

ing a wide horizon, these hills make an especially sensitive

screen for after-glow effects. At zero they change from amber

to a corpse-like green, and then with the after-glow come

ruddily to life for a space before darkness closes in.

In long trips on the desert you are much vexed by the sun,

and nothing is so refreshing as to enter a cloud shadow and

be rid of it, if only for a few minutes. There is a great fall

in temperature and cessation of glare for which you are grateful,
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and you wish the car could keep in the shade for the rest of

the day. It is pretty to watch these shadows coursing across

the sunlit desert, like splodges of ink which play all sorts of

antics when they cross hilly country. On a dead flat you

hardly see the shadow till it is presented towards you on

sloping ground. These antics we saw afar off on the pyramids

(PI. II, fig. 3). The shadows were moving from us, and we

saw the black shade creep up a pyramid till it looked as if it

had received a coat of tar
;

presently, as the cloud passed, the

base became light, and gradually the illuminated zone encroached

on the shadow till there remained for an instant a blackened

speck which flew off as a bird might, and we saw it no more.

XI

MISCELLANEOUS NOTES AND OBSERVATIONS

Alien Plants in Norfolk.—An alien worthy of note, Axyris

amarantoides L., has appeared for the last two years along

the side of a road in the parish of Leziate, W. Norfolk, where

it appears to be established. I believe it has not been recorded

for the county before. Axyris is a Chenopodiaceous genus of

central and northern Asia. Beside a sand crushing mill in

the same parish there occurred this year the Boraginaceous

aliens Amsinckia lycopsioules and A. angustifolia

,

the former of

which was noted for Norfolk in the last number of the Transac-

tions. Growing with them were Centaurea solstitialis and

Sisymbrium pannonicum.—Oct., 1930. C. P. Petch.

Swallows and Martins in Norfolk.—With the object of

trying to form a census of the “ swallow ” population of

Norfolk the “ Eastern Daily Press ” was persuaded to offer

two prizes, each of two guineas, (1) for the largest number of

house-martins’ nests on any single building in the county
;

(2) for the largest number of swallows’ nests on any farmstead

or homestead in Norfolk. During the last week in June we
received the returns, 135 in number, giving a total of 3019

nests. We inspected many of these and arrived at the con-

clusion that not more than 200 of this number were swallows’
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nests. The largest number of house-martins’ nests were under

the eaves of a farmhouse in Cringleford (Newfound harm), a

total of 106 nests, where these birds have nested in large numbers

for many years. The next highest score was 89 occupied nests

on a house at Beighton. The highest total, 34, of occupied

swallows’ nests was found in some old farm buildings at South

Raynham. The returns were generally distributed from over

the county, the smallest number being received from the

Breckland district, where the light, sandy nature of the soil,

with the absence of mud, does not provide very suitable nest-

building material.

—

Editor.
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XII

MICHAEL BEVERLEY, M.D.

1842—1930

With the death of Michael Beverley, which occurred at his

residence at Overstrand on September 1st, 1930, in his 89th

year, the Society has lost the last of its original members.

After becoming qualified as a doctor at Edinburgh he returned

to Norfolk and for some years was house-surgeon at the Norfolk

and Norwich Hospital. Here he had pupils under his charge,

and to encourage these young men in field natural history he

was in the habit of taking them for botanical rambles around

Norwich.

It was whilst he was holding this post at the hospital that

our Society had its origin—in his room
;

for, to quote his own

words, “ it was the outcome of several conferences, and

eventually the Rev. J. Crompton joined us and he was elected

the first president.” This was in 1869, and three years later,

in 1872, Beverley himself was elected to the presidency.

Except for his presidential address on that occasion, on Edible

Fungi, which is published in the first volume of our Transactions,

Beverley does not seem to have contributed any other

paper to the Society
;

but that the latter felt beholden to

him for his activities on its behalf in its early days is evidenced

by the fact that it elected him a Vice-President in 1874, a

position he held up to the time of his death.

For over fifty years, with his partner, S. H. Burton, he

conducted a large general practice in Norwich and the district,

and this fact probably explains why his activities on behalf

of the Society were checked.

All his life he was a keen gardener, and for many years he

would rise early and, previous to his day’s work in his practice,

go over to Brundall to lay out that riverside plot of land

which he had purchased, and which, under his careful super-

vision, eventually became the most notable rose garden in

the district, indeed, one might almost say, in Norfolk.

For the last twenty years, or so, he lived in retirement at

Overstrand, where, to his delight, he had the privilege of
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entry at all times to Lady Battersea’s beautiful garden at

the Pleasaunce.

He leaves one son, Mr. Russell Beverley, and four daughters.

ARTHUR BENNETT, A.L.S.

1843—1929

The death of Arthur Bennett removes from the Society our

most distinguished botanical member. He was born and

educated at Croydon where, after leaving school, he entered his

father’s business, that of builder and decorator, and continued

to reside at Croydon for the rest of his life His fame as a [

botanist might be said to have been almost world-wide, and

he made contributions to most of the British works dealing

with systematic botany. In the preface to Sir J. D. Hooker’s

“ Students’ Flora of the British Islands ” the author states his

indebtedness to Mr. Arthur Bennett, F.L.S., of Croydon, for

" revising the genus Potamogeton and for notes upon Carices.”

Also, in the preface to the 9th edition of Babington’s “ Manual

of British Botany ” by H. & J. Groves the editors are “ indebted

to Mr. Arthur Bennett for his frequent help with specimens and 1

notes.”

The groups he was most interested in were Naiadacese,

Carices and Characese, but he was always ready to give an

opinion on the status of any British plant. By correspondence

he was acquainted with many distiguished foreign botanists

and frequently quoted notes from different European languages,
:

so that he was able to take a very wide view in discussing the

British flora.

He was elected a F.L.S. in 1881, and in 1910 had the honour

of being made an A.L.S. He joined the Norfolk and Norwich

Naturalists’ Society in 1883, to which he was evidently

introduced by the late H. D. Geldart with whom he I

corresponded for many years. He was also a friend of Hampden

G. Glasspole of Ormesby, a botanist of some note in his

day and an original member of the Norfolk and Norwich

Naturalists’ Society.

Though much interested in the British Flora Bennett also

studied, one might say intensively, the flora of Arctic,

Scandinavian, Scottish and North American regions, even
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contributing to the “ Philippine Journal of Science ” a paper

on the Potamogetons of the Philippine Islands : in fact,

Potamogetons from most parts of the world were sent to him

for examination. He contributed papers, mostly on the

flora of Scotland and the Faroe Isles, to the Botanical Society

of Edinburgh, the Annals of Scottish Natural History and the

Scottish Botanical Review. Also, from time to time, he

sent Notes to the Journal of Botany.

It is interesting to Norfolk naturalists to know that not-

withstanding the amount of general systematic work he was

able to accomplish, one of his primary attractions was to the

aquatic flora of East Anglia. He stated in one of his letters to

H. D. Geldart that this attraction, especially to the fen-lands,

may have been due to his early reading of Kingley’s “Hereward

the Wake.” That this attraction bore fruit is shown by his

discovery of two new plants for Norfolk, one of which was

new to Britain. These were Naias marina L. and Chara

stelligera Bauer. The former, which apparently has only

been recorded for Norfolk, was first discovered by Bennett

in' July, 1883, when he was on a visit to the county with his

daughter, with the determination of finding a new plant in

addition to the one he had already found in July, 1880, namely,

Chara stelligera Bauer. The finding of these two plants is

well described by him in Vol. IX of our Transactions. He
assisted Geldart in his paper on the Flora of Hudson’s Bay

;

also, Feilden and Geldart in the identification of the plants

mentioned in their joint papers on Kolguev Island, Lapland

and Spitzbergen (Transactions N. & N. Nat. Soc. Vols. IV and

VI). In all, Bennett contributed twenty-seven papers to

our Transactions : the first in 1882 on the Naiadaceae and

Characeae of Norfolk, which was the only account of these

plants in the county that had been published up to that date
;

and his last, “ Notes on the Flora of Norfolk ” which appeared

in Vol. XII, p. 477. His papers represent a valuable addition

to our knowledge of Norfolk botany. His long correspondence

with H. D. Geldart has already been mentioned : others he

helped were Mr. A. W. Preston, who recently presented his

own herbarium to the Castle-Museum
;

the late Dr. F. Long,

who bequeathed his herbarium, also, to the Museum
;

and
the writer of this notice, who maintained a correspondence
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with him for over thirty years. Not only was he of material

assistance in the naming and identification of plants, but

also he gave valuable advice in the compilation of “ A Flora

of Norfolk ” warning the editor as to what particular errors

should be avoided, and supplying examples of the plan on

which he considered the book should be modelled. Thus, he

was entitled to share with the editor any merit that attached

to the book.

Bennett was always an admirer of the late H. C. Watson, the

author of “ Topographical Botany ” and the “ Cybele

Britannica,” and during the last few years, in conjunction with

C. E. Salmon, carried on the topographical botany of the

British Isles since Watson’s time as a special supplement to

the “ Journal of Botany.” The “ Watson Botanical Exchange

Club ” was started in 1884, when Bennett joined it and at once

became general referee, which post he held till 1905. His

opinions were always greatly valued by the club, and in

consideration of his much appreciated assistance to the other

members he was presented, in 1904, writh a series of fascicles

of Salices by the Revs. E. F. and W. R. Linton.

Arthur Bennett was one of those men who, although much

occupied with his business throughout his life, was yet able

to find time to pursue with zest his favourite hobby of botanical

research. He gave a devoted attention to anything which he

considered might advance our knowledge about plants, and

that without any ulterior motive of worldly gain.—W. A. N.
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