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1901 Birkbeck H. A., King’s Lynn
1921 Birkbeck Col : Oliver, Little Massingham House. King’s Lynn
1933 Blackburn C. I., Weydown Hatch, Haslemere, Surrey
1930 Blake Mrs., The Red House, Bradestone, Norwich
1931 Blake H., Broadland House, 22, Newgate Street, London, E.C.l.
1931 Bland Miss Richenda, Inglethorpe Manor, Wisbech



Elected

1925
1885
1898

1933
1924
1915

1923
1931
1928

1934

1912
1925
1934
1935
1921

1925
1930

1926
1926
1925
1923
1923
1929
1928
1925
1926
1933
1921
1884
1923
1906
1929
1906

1935

1932
1909
1923
1907
1902
1923
1926
1911

1933
1919

1924
1924
1907
1927
1923
1932

vii

Blofeld T. C.. Hoveton House, Norwich
Boardman E. T„ How Hill, Ludham, Norfolk
Boileau Sir M. C„ Bart., Ketteringham Park, Wymondham

Norfolk
Boon Mrs., The Manor House, North Wootton, King’s Lynn
Boyd A. W., Frandley House, Near Northwich, Cheshire
Bradfer-Laurence H. L., F.S.A., Grantley Estate Office,

Ripon, Yorks.
Brereton Mrs., Gresham, Norwich
Bridgman Miss J. YV., B.Sc., Blyth Secondary School, Norwich
Briscoe Capt. F. M. Eliott Drake, The Norfolk Regiment,

Chapel Field, Norwich
Brock C. C., 11, Carlton Mansions, West End Lane, London,

N.W.6
Brooks J. R., North Walsham Wood, Norwich
Brooks Mrs., North Walsham Wood
Brooks C. J., “Rest Harrow,” Horning, Norwich
Brun H. C., Kennel House, Weasenham St. Peter, Norfolk
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, Hoveton Lodge, Norwich
Bullard, E. J., Heigham Grove, Norwich
Bulwer Mrs., Heydon Grange, Norwich
Burton Arthur, M.D., Cromer
Burton Mrs. Arthur, Cromer
Burton Miss T., 137, Newmarket Road, Norwich
Bushell Maurice D., Bolwick, Marsham, Norwich
Busuttil F. P., Swardeston, Norwich
Butler Mrs. S., 51, Earlham Road, Norwich
Butler R. F., Long Causeway, Adel, Leeds
•Buxton Anthony Major, D.S.O., Horsey Hall, Norfolk
Buxton A. F., Fairhill, Tonbridge, Kent
•Buxton Major Ivor, Little Dunham, King’s Lynn
Buxton R. G., Petygards, Sporle, King’s Lynn, Norfolk
Buxton R. J., Easneye, Ware, Herts.

Buxton W. L., Bolwick Hall, Marsham, Norwich

C

Cadman W. H., Forestry Commission, Santon Downham,
Norfolk

Caffyn D. E., The Gunyah, Reigate Road, Reigate, Surrey
Calvert E. M., Eaton, 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
Chadwick Dr. M., 3, King Street, King’s Lynn
Chamberlin Rev. C. M., Witton Rectory, Norwich
Chapman Hon. Mrs., Barford Old Hall, Norwich
•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 Miss L. R., 12, St. Philip’s Road, Norwich
Clodd Mrs.. Observatory Cottage. Aldeburgh, Suffolk

Clogstoun H. P. S., M.B.E., Cockthorpe. Norfolk



Vlll

Elected.1933

Clowes Dr. W. R., Bush House, Sutton, Norwich
1933 Clowes Mrs. W. R., Bush House, Sutton, Norwich
1934 Cockle M. J. D., Wheatfen Broad, Surlingham, Norwich
1909 Coke Right Hon. Viscount, Sowley, Lymington
1923 Cole Lowry A. C., The Lodge, Sprowston
1923 Cole Mrs. Lowry, The Lodge, Sprowston
1924 Codings Dr. D. W., The Mount, Southwold
1903 *Colman Miss E. M., Carrow Abbey, Norwich
1903 *Colman Miss H. C., Carrow Abbey, Norwich
1881 Colman Russell J., Lord Lieutenant

,
V.P., Crown Point,

Norwich
1925 Cooke G. J., 143, Newmarket Road, Norwich
1935 Cooke Mrs. G. J., 143, Newmarket Road, Norwich
1925 Copeman T. D., “ Far End,’’ Nelson Road, Sheringham
1931 Cox Major-Gen. Sir Percy, G.C.M.G., G.C.I.E., F.R.G.S., F.Z.S.,

M.B.O.U., Kensington Palace Mansions, London, W.8.

1921

Cozens-Hardy A., Oak Lodge, Sprowston, Norwich
1926 Cozens-Hardy E. W., Oak Lodge, Sprowston
1935 Cozens-Hardy Miss, Oak Lodge, Sprowston, Norwich
1886 Cross J. M., Wayside, Acle

D

1910 Dalby Rev. Alan, M.A., 23, Northmoor Road, Oxford
1922 Dallas Chas. C.

,
Eastley Wootton, New Milton, Hants.

1928 Daniels E. T., 31, Market Place, Norwich
1923 Daukes Maj. A. H., Thursley, Godaiming
1914 Davies H. C., Caistor Old Hall, Norwich
1917 Deacon G. E., Brundall, Norwich
1891 Digby A., Gressenhall, E. Dereham

E

1911 Easter W. C.. 99, City Road, Norwich
1929 Ellis Edward, 84, Springfield Road, Gorleston
1930 Elwes Miss H., The Paddox, Grimston, King’s Lynn
1934 Emmett A., Barclays Bank, Bank Plain, Norwich
1919 Evans-Lombe Major E., Marlingford Hall, Norwich
1932 Evans-Lombe Mrs., Marlingford Hall, Norwich

F

1885 Falcon Michael, Sprowston Hall, Norfolk

1927

Fawkes, Dr. R. B., Rede’s House, Cromer
1922 *Ferrier Miss J. M., F.Z.S., M.B.O.U., Hemsby Hall. Norfolk
1930 Finch Mrs. Alfred, Berry’s Hall, Honingham, Norwich
1924 Fisher K„ Ph.D., The School, Oundle, Northants
1880 * Fletcher W. H. B., Aldwick Manse, Bognor
1931 Foster Capt. T. H., R.N., The Lodge, West Pottergate, Norwich
1922 Frere Sir Bartle H T., Mangreen Hall, Norfolk

G

1927 Garnett R. M., Pudding Lane Cottage, Kelling, Norfolk
1924 Gay Miss Ellen, Thurning Hall, Guist, Norfolk



1927
1926
1903
1928
1930
1931
1933
1935
1926
1926
1908
1931
1921

1935
1935
1901

1921

1919
1924
1918
1929
1901

1894

1918
1933

1933
1932

1892
1931
1932
1934
1926
1932
1906
1929

1932
1928
1934
1908
1923
1881

1906
1925
1923
1928
1925

1925
1923

IX

Gay Miss C. E., 59, Newmarket Road, Norwich
Gayner J. S., Hall Cottage, New Earswick, York
Gcldart Miss Alice M„ 2, Cotman Road, Norwich
George Sydney S., Saham Toney, Thetford
George F. Gordon, Seamere, Hingham, Norfolk
Gibson Capt. C. M., R.N., Roughton, Norfolk
Gibson Mrs., Roughton, Norfolk
Gifford A., Ashby St. Mary, Norwich
Gilbert Brig.-Gen. A. R., C.I3.E., D.S.O., Sprats Green, Aylsham
Gilbert Mrs. A. R., Sprats Green, Aylsham
Gilbert R. T. E., Ashby Hall, Norfolk
Gilbert Mrs. R. T. E., Ashby Hall, Norfolk
Glover T., 224, Unthank Road, Norwich
Glover Mrs., 224, Unthank Road, Norwich
Goddard W. H., 187, Drayton Road, Norwich
Goose A. W., 10, Sandringham Road, Norwich
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
Gurney John, Walsingham Abbey, Norfolk
Gurney Q. E., Bawdeswell Hall, Norfolk
""Gurney Robert, M.A., D.Sc., F.L.S., V.P., Bayworth Corner,

Boars Hill, Oxford
Gurney Mrs. Robert, Bayworth Corner, Boars Hill, Oxford
Gurney Miss Catharine, Houghton-in-the-Dale, Walsingham,

Norfolk
Gurney Miss Elizabeth, Walsingham Abbey, Norfolk
Gurney Miss Evelyn, Bawdeswell Hall, Norwich

H

Haigh G. H. Caton, Grainsbv Hall. Great Grimsby
Hales Miss J., Holt, Norfolk
Hall J. E., The Highlands, Bressingham, Diss, Norfolk
Hall Major C. R., D.S.O., Park Cottage, Docking, Norfolk
Hammond C. R. A., Sprowston Grange. Norwich
Hamond A., c/o Barclays Bank, Norwich
•Hamond Major Philip, D.S.O., Morston, Holt, Norfolk

Hamond Commander, R.N., C. E., Myrtle Cottage, Porchester,

Hants.
Harbord The Hon. Doris, Harbord House, Cromer
Hardinge Lt.-Col. T. S. N., D.S.O., Flaxmoor, Caston, Attleboro’

Hardinge Mrs., Flaxmoor, Caston, Attleboro’

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.

Harris Rev. G. H., 9, Huntingdon Road, Cambridge
Hartcup Miss, Dial House, Cathedral Close, Norwich
Hastings Lord, Melton Constable Park, Norfolk
Hendy E. W., Holt Anstiss, Porlock, Somerset
Hewitt H. Dixon, F.I.C., 25, Croxton Roid. Thetford

Heywood R., Pentney House, Narborough, Norfolk

Hibberd Rev. H., Burnham Thorpe Rectory, King’s I.vnn

Hinde Dr. E. B., 31, Mount Pleasant, Norwich



1891
1932
1923
1915

1926
1934
1934
1923

1919
1926
1930
1923
1931
1931
1899

1935

1921

1891

1935
1926
1933
1885

1926

1932
1926
1927
1929

1897

1925
1931
1934
1934

1930
1935
1935
1931
1932
1909

1899

1931

x

Hinde F. C., Hon. Librarian, 16, West Parade, Norwich
Hinde Miss I., 31, Mount Pleasant, Norwich
Hines E. S., Heigham Grove, Norwich
Hitchcock Arthur, Tamworth House, Tennyson Road, King’s

Lynn
Home McCall C., C.B.E., Sanctuary, Northiam, Sussex
Homer G. J. W., Seathwaite, Montague Road, Sheringham
Homer Mrs., Seathwaite, Montague Road, Sheringham
Hoskins Maj. Gen. Sir Reginald, Ashridge House, Berkhamsted,

Herts.
Howard H. J., F.L.S., 6, College Road, Norwich
Howlett Dr. J. K., The Beeches East Dereham, Norfolk
Hudd Miss W. F., 55, Bethel Street, Norwich
Hunter H. M., Mattisliall Hall, East Dereham
Hulse Mrs. M. W., Park Lodge, Bromham, Beds.
Hulse Miss E. M., Park Lodge, Bromham, Beds.
Hurrell H., 60, Albany Road, Great Yarmouth

J

Jane F. W., B.Sc., Ph.D., F.L.S., Wyngarth, Radlett Road,
Boreham Wood, Herts.

Jarrold T. H C., Pine Banks, Thorpe St. Andrew
Jarrold W. T. F., Beeston St. Andrew, Norwich
Johnson Miss C. M. Barham, The Training College, Norwich
Jolly LI; B., Aylmerton Hall, Norfolk
Jolly Miss E., Holly Grove House, Worstead, Norwich
Jones Sir Lawrence, Bart., 39, Harrington Gardens, London,

S.W., 7.

Jourdain Rev. F. C. R„ M.A., F.Z.S., M.B.O.U., Whitekirk,
Southbourne, Bournemouth

K

Kay Dr. A., Halfway, Blakeney, Norfolk
Keith E. C., Swanton Morley House, East Dereham
Kendall O. D., Dept, of Geography, University of Bristol

Ker Mrs. H. M. Rait, The Cottage, Fernhurst, Haslemere,
Surrey

Kerrison Colonel E. R. A., C.M.G., D.L., Birds Place, Buxton,
Norwich

Kerrison Mrs., Birds Place, Buxton, Norwich
Ketton-Cremer R. W., Felbrigg Hall, Norfolk
Kinder Miss, Kirby House, Sprowston, Norwich
King F., Hill House, Northrepps, Norfolk

L

Lance Capt. H. W., Burnham Norton Lodge, King’s Lynn
Lane D. H., 447, Unthank Road, Norwich
Lane Mrs. D. H., 447, Unthank Road, Norwich.
Lawfield F. W., 219, Hills Road, Cambridge
Leake Mrs., The Gables, South Wootton, King’s Lynn
Leicester The Right Hon. the Earl of, G.C.V.O., C.M.G., V.P.,

Holkham
Leney F., Castle Museum, Norwich
Liddell-Grainger Capt. H. H., Ayton Castle, Berwickshire



Elected

1927
1923

1922
1922
1925
1899

1907
1919
1923
1933

1921

1924
1923
1934
1931
1905
1931
1931
1931
1892
1912
1911
1893
1933
1933
1922
1926
1926
1928
1923
1932
1923
1929
1922
1920
1921

1925
1931

1911
1915
1926
1932
1919
1933
1915
1927

xi

Lister Dr. S. R., Terrington Lodge, King’s Lynn
Livesay Surg.-Capt. A. W. B., R.N., 497, Unthank Road,

Norwich
Livesay Mrs., 497, Unthank Road, Norwich
Lloyd Capt. L., Taverham Mill, Norwich
Llovd Mrs., Taverham Mill, Norwich
Long S. H., M.D., F.Z.S., M.B.O.U., Hon. Mem. {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
Low G. Carmichael, M.D., F.Z.S., M.B.O.U., 66, Brook Street,

London, W.l
Lucas Baroness, Woodvates Manor, Salisbury

M

MacKenzie Miss G., The Cottage, Ingworth, Norwich
Macpherson A. Holte, 21, Campden Hill Square, Kensington, \V.

8

Mahood A. E., F.R.C.S., “ Sunnyhaven, ” Hainford, Norwich
Maidment Dr. F. N. H., Harleston, Norfolk
Mann Sir Edward, Bart., Thelveton Hall, Norfolk
Maples Ashley K., 33, London Road, Spalding, Lines.

Marshall E. H., 5, Council House St.. Calcutta
Marshall W. K., Radburne Estate Office, near Derby
Marsham Major H. S., Rippon Hall, Marsham, Norfolk
Mason A., Willow Lane, Norwich
Master George, M.D., Bury St. Edmunds
Mayfield A., F.L.S., Mendlesham, Stowmarket
MeHardy Maj.-Gen. A. A., C.B., C.M.G., D.S.O., Hickling, Norfolk
McHardy Mrs. A. A., Hickling, Norfolk
McKenna Mrs. Reginald, 70, Pall Mall, S.W.l
McLean Colin, Humbletoft, East Dereham
Meade Miss P., Quidenham, Norwich
Miller O. T., “ Heathcote,” Norwich Road, Fakenham
Minns Mrs. E., Hammond’s Wood, Frensham, Surrey
Moore R. F., “ Runnymede,” Runnacleave Crescent, Ilfracombe
Moppe Lewis E. van, Cliffside, Overstrand
Morley C., Monk’s Soham House, near Framlingham, Suffolk

Mountfield Miss M., Horsford, Norwich
Mullens Major W. H., Westfield Place, Battle, Sussex
Murton Mrs., Cranbrook Lodge, Cranbrook, Kent

N

Neville Sir R. J. N., Sloley Hall, Norfolk
Nevill Capt. G. A., The White Lodge, Swanton Morley, East

Dereham
Newman L. F., St. Catharine’s College, Cambridge
Nightingale S. R., Scratby Hall, Great Yarmouth
Norfolk and Norwich Library, Norwich
Norgate Mrs., Cranworth, Shipdham, Norfolk
Norgate Philip, Swanington, Norfolk
North The Hon. Mrs. J., Stiffkey, Norfolk
Norwich Public Library
Notcutt R. F., Woodbridge



Elected

1935
1927
1914

1919
1913
1919

1912
1873

1920
1932
1911
1923
1926
1926
1930
1931
1931
1919
1900
1933
1913
1887

1929
1933
1928
1934
1924
1925
1924
1911
1908

1908
1909
1908
1897
1922
1902
1906

1929
1935
1931

xii

O
O’Brien Mrs., Swafield Hall, Norfolk
O’Donnell O., Great Fransham, East Dereharn
Oliver F. W., D.Sc., F.R.S., Hon. Mem., V.P., Ballard's Barn

Limpsfield Common, Surrey

P

Pain Percy, Dersingham, King’s Lynn
Paine Rev. Canon N. W., Great Melton Rectory, Norfolk
Palmer Mrs. P. Hurry, “ Red Roofs,” North Drive, Great

Yarmouth
Parker H., Lyncroft Road, Pakefield, Lowestoft
Partridge Rev. W. H., M.A., " Breckles,” Leed Street, Sandown,

I. of W.
Patteson Mrs. F. E., Great Hautbois House, Norfolk
Patteson Miss, Great Hautbois House, Norfolk
Payler Donald, The Museum, Birmingham
Peed John, Aylsham
Percy Lord William, D.S.O., Catfield Hall, Norwich
Phillippo G., 48, South Park, Lincoln
Podmore R. E., Maynards, Matfield, Kent
Potts F. A., Trinity Hall, Cambridge
Pratt Alfred, The Cottage, Cliff Avenue, Cromer
Preston Sir E., Bart., Beeston Hall, Norwich
Preston Dr. F., Cathedral Close, Norwich
Prior A. V., Green End Dell, Boxmoor House, Herts.
Purdy T. W., Woodgate, Aylsham
Pycraft W. P., F.L.S., F.Z.S.,

(
President ), Little Paddock,

Longcross, Nr. Chertsey, Surrey

R

Ramage H. P., Ridgemont, Carrow Hill, Norwich
Rate L. R., Milton Court, Dorking, Surrey
Raywood W., 13, Upper King Street, Norwich
Reynold Miss J., Clipstone House, Church Road, Watford
Richmond H. W., F.R.S., King’s College, Cambridge
Ringrose B., Farley, Harbridge Green, Ringwood, Hants.
Rippingall Neale F., Langham, Norfolk
Rising A. P., The Manor House, Ormesby, Great Yarmouth
Riviere B. B., F.R.C.S., F.Z.S., M.B.O.U., Woodbastwick

Old Hall, Norwich
Rogers Commander F. S., R.N., Ingham New Hall, Norwich
Rogers Rev. Henry, Coltishall Hall, Norwich
Rothermere Rt. Hon. Lord, Hemsted Park, Cranbrook, Kent
Rothschild Rt. Hon. Lord, F.Z.S., Tring, Herts.

Rounce G. H., The Pines, Park Road, Cromer
Ruggles-Brice Mrs. R., M.B.E., Northrepps Cottage, Norwich
Rumbelow P. E., 27, Rodney Road, Great Yarmouth

S

Sainty Miss O., West Runton, Cromer
Sales Mrs., Twyford Hall Norfolk
Salisbury Prof. E. J., D.Sc., F.L.S., F.R.S., Willow Pool,

Radlett, Herts



1925
1922
1930
1919
1926

1917
1922
1934
1911
1923
1 923
1935
1925
1921

1932
1922
1896

1931

1931
1921

1878

1933

1935
1921

1931
1935
1929
1896
1933
1920
1902
1932
1910

1925
1906

1923
1921

1930

1917

xiii

Sanders C. H., Cuckolds, Wrentham, Suffolk
Scratchley Lt.-Col. V. H. S., D.S.O., The Parsonage, West

Newton, King’s Lynn
Sewell P. E., Dudwick House, Buxton, Norwich
Shepheard Dr. Samuel, Aylsham
Simpson Miss W., Geldeston Lodge, Geldeston, Norfolk
Smith Col. H. F., Didlington Hall, Norfolk
Smith Mrs. j. E., M.Sc., “ Constantia,” 68, Elm Grove Lane,
Norwich

Sowels Miss, The Rookery, Thetford
Spalding G., 9 ,St Stephen’s Street, Norwich
Spalding Miss R., “Tyndrum,” Churt, Farnham, Surrey
Spurred J. T., Manor House, Newton St. Faiths, Norwich
Spurred Miss M., Manor House, Newton St. Faith’s, Norwich
Spurred Miss P., Manor House, Newton St. Faith’s, Norwich
Squirrell Mgr. Canon H. S., St. John's Catholic Rectory, Norwich
Steers J. A., M.A., St. Catharine’s College, Cambridge
Stimpson Edward, Sad Moor Had, Reepham, Norfolk
Stone Miss I., 42, Sandringham Road, Norwich
Sumpter Dr. B. G., Brancaster Staithe, King’s Lynn
Sutton W. Lincolne, F.I.C., Framingham Pigot, Norwich

T

Talbot Sir Gerald, K.C.V.O., C.M.G., O.B.E., Burnley Hall,

Somerton, Norfolk
Tate Mrs., Lenwade House, Near Norwich
Taylor Dr. Mark R., 338, Winchester Road, Southampton
Taylor Shephard T., M.B., The Mount, Edgefield, Melton

Constable
Taylor Commander M., R.N., 50, Queen’s Gate Terrace, London,

S.W.7
Taylor G. B., 64, St. Leonard’s Road, Norwich
Thain D., West Somerton, Norfolk
Thomas J. F., Bowden House, Seaford, Sussex
Thomas j. M. Ridley, F.R.C.S.E., 16, Mount Pleasant, Norwich
Tillett Miss I., " Sunnymead,” Buxton, Norwich
Tillett Wilfrid S., “Sunnymead,” Buxton, Norwich
Tindall Miss E., Kettleby Lodge, Sheringham
Todd Lt.-Col. Eardley, Mundham House, Brooke
Todd R. A., B.Sc., The Retreat, Elburton, Plymouth
Todd Mrs., Mundham House, Brooke, Norfolk
Tracy N.. 3 King Street, King s Lynn
Tucker B. W., 9, Marston Ferry Road, Oxford
Turner Miss E. L., F.L.S., H.M B.O.U., Hon. Mem., 13, Storey’s

Way, Cambridge

U

Upcher Rev. E. C. S., Weybourne Rectory, Norfolk
Upcher H. E. S., The Gables, Upper Sheringham
Upcher Mrs. H. E. S., The Gables, Upper Sheringham

V

Vincent James, Hickling, Norfolk



Elected

1934
1923
1923
1926
1927
1931
1932
1922
1929
1935
1934
1909
1934
1931
1923
1907
1922

1915

xiv

W
Waite F., The Witham Bank, Boston, Lines.

Walter Mrs. Cyril, Tacolneston Hall, Norwich
Waterfield Mrs., Attlebridge, Norfolk
Wemyss Major, Bryn House, Wroxham
Wemyss Mrs., Bryn House, Wroxham
Wheeler G., Tatterford Rectory, Fakenham, Norfolk
Wheeler Engineer-Capt. S. G., R.N., Lower Hellesdon, Norwich
Willett W. L.. Paddock Wood, Kent
Wilson Mrs. Gerald, Saxlingham Nethergate, Norwich
Winnington-Ingram Miss, The Training College, Norwich
Winter C. H., Abbot’s Manor, Kirby Cane, Norfolk
Witherby H. F., M.B.E., F.Z.S., 326, High Holborn, W.C.
Wontner Rev. T. S., Ashby St. Mary Rectory, Norwich
Woolley Miss, B.Sc., Blyth Secondary School, Norwich
Woolsey G. E. W., Old Catton, Norwich
Wormald Hugh, M.B.O.U., Heathfield, East Dereham
Wortley Francis, Half-Year, West Runton, Norfolk

Y

Yarmouth Free Library, The, Great Yarmouth

Total
Honorary Members • • • ... 3

Life • • • ... 26
Ordinary • • • ... 339

368
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Progressive stages in the moulding of the limbs, in response to intensive

climbing habits

A—Spotted Cuscus (Trichosurus maculatus). B—Koala (.Phascolarctos

cinereus). C—Awantibo (Arctocebus calabarensis). D—Three-toed Sloth

(Bradypus tridactylus)

.



ADDRESS
Read by the President, W. P. Pycraft, f.l.s., f.z.s., to the

Members of the Norfolk and Norwich Naturalists’ Society, at

their Sixty-Sixth Annual Meeting, held at the Castle Museum,

Norwich, on April 1 6th, 1935.

SOME NEW ASPECTS OF EVOLUTION

It may be that I am expected to-night to say something

about the Fauna, or the Flora, of Norfolk, or of both
;

but

abler men than I in this chair have already well-nigh exhausted

these themes. Yet, what I am going to say has indeed a

bearing on both, though it refers by no means especially to the

Natural History of our beloved county. What I would call

the first instalment of a new and more intensive study of this

History has been given us in that most inspiring volume

recently issued by this Society, on the work which has been

done at Scolt Head Island. It was a model of what such

investigations should be
; and some may think that the last

word in this connection so far as Scolt Head is concerned, has

been said. But I want to convince you that really no more

than the foundation has been laid for a much wider conception

of what is taking place, not only here, but wherever animal or

plant-life exists.

I was particularly interested in what was said in that volume

on “ environment,” because, it seems to me that its importance

has been over-estimated, both by zoologists and botanists.

If we are to make any real progress in our search for what I

will, for the moment, call the “ ferment ” which finds expression

in the evolution of the different types of animals, and of the

evolution as well of species, we must dare to question the faith

that is in us in regard to that part which we are told is played

by “ Environment.” We have come to use this word with the

same assurance as the naturalists of a generation ago used

“ Natural Selection.” Let me hasten to add that I do not wish

to imply that Natural Selection is dead, that is by no means

true, but we loaded on to its back more than it ought to have
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been asked to bear. It was, and most unreasonably, regarded

as the key to the mysteries of evolution. When, at last, it was

realised that this was not so, new trails were taken up, as if in

the hope that, at last, some theory would be found that would

explain everything. That is a vain hope. There are many
factors in evolution, and Natural Selection is one of them ;

Environment is another. But the case for Environment seems

to require revision. At present the term is too vague, and I

venture to hold that many structural peculiarities of plants,

and animals, have wrongly been attributed to “ Environmental

influences.” Perhaps the most plausible examples of these

“ influences ” are those furnished by the deep-sea fishes.

But before I go further let me endeavour to make my meaning

clear on this theme. What is “ Environment ”
? What do

we mean by the term ? If we are to form any helpful concep-

tion of what is implied thereby we must go back to the primeval

conditions of the world, before the advent of life on its surface.

When the process of cooling began that surface was already

irregular, broken up by deep valleys and deeper basins. With

the advent of “ rain ” the water was gathered up in the valleys

to form rivers, and ran down into the basins, eventually filling

them to become “ seas,” the waters of which gradually became

salt, owing to the final deposition of salts dissolved out of the

primitive rocks, disintegrated by heat and cold, and solved by

the action of the water.

Then came the formation of “ colloids,” and the origin of

“ Life,” which started probably in the shallower waters of the

sea. This " colloid ” substance, being unstable in its qualities,

began to assume different forms of primaeval plant-like or-

ganisms which gradually extended their range seawards and

landwards, and ever assuming new forms, in accordance with

the nature of their assimilative powers, “ selecting ” different

ingredients of the “ soil ” formed by the disintegration of the

rocks.

The dawn of animal life, dependent for its sustenance on

organic food-material furnished by these primaeval plants,

started later, and developed, like the plants, in accordance

with its assimilative and selective powers, which were ever

extending. Both these types of living matter began with, and

maintained, an inherently increasing complexity of structure,
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evolving “ individuals ” more and more committed to a definite

line of development, in accordance with the nature of the

substances taken in as “ food,” and the nature and qualities of

the materials fashioned from it as the result of the metabolism

of these several individuals.

Here we might speak of two “ environments,” water and

land. But is there any evidence that these living bodies, still

of the simplest types, were fashioned by the “ environment ” ?

Already, it is true, some had advanced so far in one direction

as to be unable to live out of the water, while some were similarly

unable to live in the water. But the several groups of in-

dividuals thus come into being did not owe their several

peculiarities, whereby they could be distinguished one from

another, to their “ environment,” but, as illustrated in the

case of Penicillium (p. 6), to their “ chemotaxic ” qualities,

and the nature of the “ tissue ” resulting from their metabolism,

which made different tissue out of the same food material.

Each addition to the structural complexity in these different

individuals, living in these now mixed communities, was an

addition made in the processes of repairing waste during the

activities of the body, the areas most stimulated by work

taking up most of the products of digestion. Thus began the

evolution of the myriad forms of life which have come down
through the ages till now.

In other words the necessary movements made in the search

for food, and the necessary reactions for the digestion and

assimilation of that food, brought about responses and re-

actions, of the tissues of the body of ever increasing divergence,

as the different types evolved—algae, bacteria, fungi—and so

on to flowering-plants and trees
;

the protozoa, Coelenterates,

and so on, to man himself.

Some of these, like the Mole, the Cetacea, the Sloths, to take

but a few random examples, have become highly “ specialised,”

and committed to a restricted amplitude of activities. And
such are commonly supposed to have been moulded by their

“ environment,” and not by their “ proclivities.”

Doubtless environment is a factor in evolution, but the

precise part which it has played, and is playing, has yet to be

defined. Parasitic protozoa, worms, and Crustacea like Saccu-

lina, and some Cirripedes, may possibly be set down as
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cases of “ environmental adjustments.” And the deep-sea

fishes are in like case.

To-day there are many who still, unfortunately, regard such

and such an animal, or plant, as if it were merely a complex

of tissues forming the various parts, or organs, which make up

its body, and to regard these tissues, furthermore, as curiously

and mysteriously unstable, so that variations and permutations

are always to be expected, and always to be regarded, not so

much as “ fortuitous,” as in some intangible way brought

about by changes in “ environment,” giving rise to qualities

and changes which endow that body with an enhanced power

of meeting the conditions of that environment, animate or

inanimate. So long as we accept this interpretation as the

mode of evolution, so long shall we fail to understand the

mysteries we are professedly trying to solve.

Organisms, simple or complex, from Amoeba to Man, are not

the sport of chance variations after this fashion, dragooned,

and “ licked into shape ” by external conditions. They, in

short, are not to be regarded as so much clay moulded into shape

by the great potter “ Environment.” Rather, we are to regard

the various types of animals as self-regulating organisms

moulded by the effects of the persistent stimuli sustained by

their several organs, or parts of organs, which thus become

shaped by Use, in the higher animals, under the controlling

agency of the sympathetic nervous system. But since that

living tissue is in no two organisms precisely alike in its qualities,

it follows that this “ use ” will manifest itself in different ways,

even when the conditions under which they exist appear to be

the same.

Plants and animals differ from the inanimate world in that

they grow from within, by a process of “ intussusception,”

and not from accretions from without, as in a crystal. Now
this growth, in living tissue, is made possible by taking up

substances external to the body, and in some mysterious way
converting them into living tissue. The plants can extract

this life-forming material from the mineral world, but animals

can only obtain it from other organic bodies, living or dead.

It goes, we say, to repair “ waste.” Let me cite an instance of

this kind. One goes for a long walk, returning tired and hungry.

After a good square meal, that stomach-hunger is appeased,
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and is followed by a sense of satisfaction. Hut there was also

a muscle and nerve hunger, of which the pedestrian, unless

lie were a physiologist, would not be conscious. Now that

“ good square meal,” in a very short time, was reduced in the

alimentary canal to a state resembling salacl-cream, enabling

it to be taken up by the lacteals, and passed, drop by drop,

into the left subclavian vein at its junction with the internal

jugular, and thence to be carried by the blood-stream to

the tissues most in need of it—those wasted by the exertions

of walking. They would take most of that “ repair substance,”

the rest of the tissues of the body would absorb according to

their need, and what was still to spare would be used up to

form new tissues, or, as we say, to promote growth. And so it

comes about that the tissues which are used most will take up

most of what we call the “ food-material,” growth being

determined by the measure of use.

But in this process of growth, in course of tune, the form

of the whole body may become materially changed. And
how this comes about I propose to show by examples chosen

from many different types of animals. But I would first

draw attention to another aspect of these tissues, for it is one

of no small importance.

They display a curious power of “ selecting ” substances

from their food, which give them qualities confined to particular

species of animals, often closely related. Hence the different

qualities and savours of beef and mutton.

Everyone must have noticed, in carving a grouse, that the

upper layer of the two great breast-muscles is conspicuously

dark-coloured, while the lower is white. In the pheasant both

are white. We can, at present, assign no reason for this

curious fact, which was manifested, not on the dissecting-table

or by any process of analysis save that of the kitchen oven.

Why should the products of digestion have brought about this

singular “ear-marking” of these two breast-muscles?

Let me give one more illustration, to which, indeed I draw

your very particular attention. A solution of racemic acid

subjected to the plane of a beam of polarised light does not

give the effect known as “ polarisation.” But if allowed to

crystallise, rhombic, hemihedral crystals are formed. These

are asymmetrical, so much so that the crystals of one group are



6 president’s address

like mirror-images of the other group. Now if these crystals

are dissolved separately, and the two solutions examined under

this test, they exhibit what is known as rotary polarisation, in

the one case the plane is twisted to the right, in the other to the

left.

But if instead of crystallising the original solution the spores

of the green mould Penicillium be sown in it, and that solution

be then filtered, it will exhibit only left-handed rotary polarisa-

tion. The fungus has selected the right-handed moiety for the

purposes of its growth, leaving as a residuum only that con-

stituent of the solution which forms left-handed crystals.

Here, then, is a striking example of the subtle processes of

distillation which living substances are capable of, in building

up new tissues, either to repair waste, or to promote growth.

What part have “ Natural Selection,” or the “ environment,”

played in any of these instances ?

Now let me pass to survey the evidence which, so it seems to

me, proves the immense importance of “ Use ” as a factor in

moulding animal bodies, for of necessity I must exclude plants,

though the same factors obtain here.

The persistent habit of burrowing in some ancestral Shrew

gave rise at last to the Mole. The stimuli of persistent use, in

one direction, caused those parts of the body more especially

subjected to such stimuli to change their shape, but exactly

in accordance with the peculiarities of the qualities of the

tissue peculiar to the body of the mole. The Marsupial-Mole,

an animal not even remotely related to our Mole, has similarly

transformed the fore-limbs into digging organs, but they differ

conspicuously from those of the Common-mole.

With these preliminary examples to show what I am driving

at, and to enable you to follow me more easily, let me proceed

to take a series of examples of different types of animals “ in

the making.” I will begin with the arboreal types. Plate I.

Birds and beasts of many different kinds make their home
among trees, as do others on the ground. But some have

become intensively arboreal, and this habit is always ac-

companied by more or less striking adjustments of structure

brought about in response to the persistent, and restricted, use

of the parts affected. But these adjustments are gradual.

Let us take the case of the Cuscus, one of the marsupials.
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Herein the fingers of the fore-limb, when not grasping a bough
are comparable to those of the human hand. But as soon as a

grip is taken of a branch two fingers curl round one side, and
three round the other side of the branch. Moreover, it has a

long tail, and the lower half of this is hairless on its under

surface, which is very sensitive to touch and can be used as an

extra hand in gripping boughs. In the Koala, another arboreal

marsupial, the fingers of the hand have become permanently

separated into a pair turned inwards and backwards, and

three turned outwards, while the tail has vanished. In the

“ Anwantibo”
(
arctocebus

)
and the Potto, we get a stage further;

in the former the index digit is but slightly developed, while

in the Potto it is reduced to a mere stump. The last word,

so to speak, in this specialisation for an arboreal life is found

in the Sloths, for these live permanently clutching the boughs

of trees, suspended, back downwards, by means of great curved

claws converting the fingers into mere hooks. Finally we have

the Chanueleon, wherein the toes of both fore and hind limb

have become apposable, while the tail is prehensile. Here,

then, are a number of animals belonging to totally different

groups, which have, by intensive use, limited to one mode of

locomotion, materially changed the form of their feet. Some
have converted the tail into a prehensile organ, and others

have lost it. In both cases there is a direct association with

the habits of the animals concerned, and this enhanced function

of the tail on the one hand and its loss on the other.

Now turn to the burrowers. If you were shown a rabbit

for the first time and told that it was a burrower, the statement

would seem absurd
;

for there in no indication whatever of

such a mode of life in either the fore or hind-limbs. And it

would seem equally absurd to exhibit a sand-martin, or a bee-

eater, or a kingfisher, and say they were burrowers. For they

bear no structural evidence of this mode of activity. The

reason is obvious. In none of these cases is burrowing more

than an occasional incident in their lives. The rabbit must

wander far in search of food, and be able to get swiftly home to

its burrow when danger threatens ;
the martin and the bee-

eater seek their food in the air, the kingfisher in the water.

Therefore flight is essential. But note that in all three the

legs are extremely short, for they are never used save to grip
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branches when they come to rest. Their size bears a direct

relation to the intensity of their use.

Now turn to the mole for a very different aspect of burrowing.

This animal, it will be remembered, is one of the Shrew-tribe,

which are also burrowers. But their burrowing does not

absorb much of their energies, for they must find their food

abroad. Hence, here again, we have no structural evidence

of burrowing. At some time in the remote past, however, the

ancestral mole took to a diet of worms and to pursuing them,

as well as grubs of many kinds, by driving tunnels under the

ground. Hence he was committed to digging for his very

existence. And these intensive labours, be it remembered, fall

with equal insistence on male, female, and young, and un-

ceasingly. As a consequence of the persistent stimuli to

which the fore-limbs especially have been subjected, the

characteristic shortening of the arm and fore-arm and the

enormous hand, have come into being.

But, be it noted, there are many other animals in no way
related to the mole, which have to dig for a living, and in

each case the resultant modification of the fore-limb is different.

In Notoryctes, which is a marsupial and therefore a member of

a totally different group of mammals, the general form of the

body is singularly like that of our mole. But the fore-limbs,

though greatly shortened, do not show the great hand of the

mole. The reaction to their use as digging organs has brought

about an enormous enlargement of the claws. In no two

animals—unless they be of the same species—will the same
organ show precisely similar responses to the same kind of

stimulus brought about by Use—-in this connection of digging.

The Armadillos, and the Ant-eaters, have also fore feet shaped

by persistent digging. But since they must live above ground,

and not beneath it, the legs have not greatly changed from the

type common to creatures which must walk, and run, to get a

living.

Let me now turn to swimming. I have cited the rabbit

and the sand-martin as burrowers, which give no evidence of

this habit either externally or internally. The Water-vole

may be cited as a similar example among swimming animals.

We can as easily account for this, as in the case of these

burrowers.
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But the hippopotamus affords us a peculiarly interesting

example of the way “ adjustments ” are made where stimuli

are intensive and persistent. And here they are found in the

head. This animal passes the greater part of its life in the

water, and can swim and dive with great facility, and remain

long submerged. Look at its head, and note that the nostrils,

eyes, and ears, have all become raised above the general level

of the skull, enabling the creature to breathe, see, and hear

while the rest of the great body is submerged. But why do the

limbs show no “ adjustment ” to this aquatic existence ? The

explanation is simple. These great beasts have to take long

journeys overland, in search of fresh feeding-grounds, and

heavy strains and stresses are placed upon the limbs when the

great body is no longer supported by the water. Hence, a

large proportion of their “ repair tissue ” is absorbed to keep up

the efficiency demanded for walking. Not unless, and until,

they were compelled to live permanently in deep water would

the limbs undergo “ adjustment ” to swimming.

The Sea-lion shows us an advanced stage in the transforma-

tion of walking- into swimming-legs. Though it still passes

much time out of the water, all its food had to be obtained in

the sea. Hence, intensive use of the fore-limbs has slowly

converted them into “ flippers ” differing from those of the

Cetacea in that they still show, digits externally, terminating in

claws. But the hind-limbs are also becoming greatly modified,

so much so that they can do no more than enable the animal to

“ hobble ” along, with the aid of the flippers, when on land.

The seal carries us a stage further, for the hind-limbs can no

longer be turned forwards to contribute to the support of the

body when ashore. They are directed permanently backwards,

with their plantar surfaces apposed. The “ flipper ” in the

case of the seals is never elongated after the fashion of the sea-

lion, and we must attribute this fact partly to the “ intensity
”

of its swimming, and partly to the fact that here, as elsewhere,

the response has been different because the “ qualities ” of the

tissues forming the limb are different.

In the porpoise, and the rest of the Cetacea, we And what we

may call the “ logical sequence ” of a still more intensively

aquatic life, which has profoundly affected the whole body.

External hind-limbs have now vanished, and the fore-limbs
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have not merely become transformed into flippers but their

internal structure has undergone a drastic change to which

reference must be made again. The fish-like mode of life has

brought about, with a few most interesting and important

exceptions, a “ dorsal-fin,” while the tail has developed hori-

zontally-directed “ flukes,” which have a very instructive

bearing on this matter of “ adjustment,” as may be seen on

PI. II. The Cetacea, being lung-breathers, must come period-

ically to the surface to breathe. The horizontal tail has

been formed by the response of a once otter-like, cylindrical

tail to the resistance of the water in using the tail to

drive the body downwards, after food, and upwards for

air, for these movements gradually started a flattening out

of the tail, and its expansion into flukes. The fish, which

has no need to come incessantly to the surface, drives the

tail in a lateral direction, to impel the body forwards, hence

the tail-fin is vertical. The Manatee, be it noted, is in

no way related to the Cetacea, yet it has assumed a similar

form. The fore-limbs have become flippers, there are no

external hind-limbs, and there are tail-flukes as in the Cetacea.

Moreover, in the river-dwellers these flukes are spatulate in

shape, but in the marine Steller’s Sea-cow, now extinct, and

the Dugong
(
Halicore), they have the triangular form of the

Cetacea. The spatulate tail suffices for the still water, but

life in the sea demands more strenuous movements, hence

the change from spatulate to triangular.

Finally we have the case of the Penguins. And these must

be considered with the Guillemots, and Razor-bills, which,

you will remember, use their wings as propellors under water.

But these have not become “ flippers,” because they are used

yet more intensively for flight, up to their breeding-ledges, and

down to the sea. The Great Auk lost the power of flight

because it bred on low ground, which could be reached without

the aid of wings. The decline in the size of the wings would

probably have gone no further because they were needed as

propellors. The penguins are still more intensively aquatic,

and have no need for wings to carry them to nesting ledges on

steep cliffs. Hence they gradually assumed the form of flippers,

their size depending exactly on the measure of their use.

And now let me pass to a few cases which seem, so to speak,
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to “ llood-light ” the problem of “ Use and Disuse,” that is to

say of effects of persistent stimuli concentrated on one organ,

or part of an organ. These illustrate what I would call

“reciprocity” in development, and are shown on PI. II.

There are some birds wherein the windpipe, for some
mysterious reason, develops “ hypertrophy.” It grows too

long for the neck. In the African Black Guinea-fowl (Guttera),

as a consequence, it forms a loop which came to be apposed to

the hypocleidum—the flattened plate formed at the junction

of the two clavicles, or' “ wish-bone.” As a consequence of

this contact, this plate first developed a thickened edge at the

point of contact, which gradually expanded to form a cup,

into which the loop is received. In some Swans, and again in

some Cranes, a still more exaggerated lengthening of the

windpipe brought about the formation of a loop which

established contact with the anterior border of the keel of the

sternum. This, as you know, forms a median plate running

down the centre of its under surface. It is formed of two thin

layers of bone enclosing cancellated tissue between them.

Now when the loop began to press, ever so lightly, against the

front border, it “ splayed out ” to form a shallow trough.

As the pressure steadily increased this trough deepened,

forcing apart of the walls of this keel, till, at last, a long tunnel

was formed for the reception of this excess in the length of the

windpipe. It attains its maximum development in the

whistling-swan, where the tunnel expands to invade the bony

tissue of the hinder end of the body of the sternum itself.

Here we have two entirely different organs reacting in a reci-

procal manner. Surely no better, or more convincing illustra-

tion can be found in support of my contentions as to the effects

of persistent stimuli in moulding the growth of organs. There

are some other birds, I would remark, wherein also we find a

hypertrophied growth of the windpipe. But the course taken

has been very different. In the Painted Snipe
(
Rhynchea

)

and

the Purple-manucode (Phonygama )—one of the Birds of

Paradise—the windpipe has come to form long coils or

loops between the breast-muscles and the skin, while in the

Spoonbill it forms a figure of 8 loop immediately under the

lungs. But here, meeting with no resistance, no secondary

modification of any other organ was needed.
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Let me cite yet one mure case—and I could find a hundred.

This is furnished by the Hoatzin. It feeds largely on the fruit,

and leaves of the Thorn-tree (Drepanocarpus lunatics) and of a

species of Echites. One or other of these has probably some

astringent properties, that brought about a thickening of the

walls of the crop, which gradually assumed the form and

functions of the gizzard, now reduced in size, and superseded.

As a consequence, the pressure of this gizzard-crop against the

anterior border of the keel of the sternum gradually forced it

back, a process accellerated by the fact that the breast-muscles

had already become reduced from lack of use, as in our Water-

hen. The crop developed, in short, at the expense of the keel.

As a result all that is now left of the keel is a small, triangular

projection at the extreme hinder end of the sternum. Further-

more, this pressure of the crop has forced the furcula upwards,

so that it has come to lie between, and parallel with the cora-

coids
;

while its conjoined extremities have fused with the

sternal plate.

Here, surely, we have unmistakable evidence of the effects of

persistent stimuli, such as mould every organ of the body

according to the intensities and nature of its Use.

It seems impossible to attribute these instances of “ Reci-

procity ” in development to “ Natural Selection,” nor can they

be set down to the action of the “ environment.” In the case

of the windpipes we have two totally different organs involved,

one belonging to the respiratory, the other to the skeletal

systems, producing, as I have shown, reciprocal changes. But

whether this excessive lengthening of the windpipe is due, in

the first place, to hypertrophy, or whether it lias been brought

about by some unsuspected, and undiscovered strain in the

production of the voice, is a matter for further investigation.

In the Hoatzin, then, we have a very singular relationship set

up between the alimentary canal on the one hand, and the

skeleton on the other. They are precious sign-posts in our

search for the causes governing the transformations of living

bodies.

No less important are cases—and they are legion—of

‘‘ degradation ” or “ retrogression,” sometimes strangely

associated with the evolution of new characters. Living

things, it is indeed true, have “ les defauts de lours qualites.”
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While we may look for, and find, similar results arising

from like stimuli they will always present contrasts because,

as was pointed out earlier in this Address, no two organs, even

of the same species, are ever exactly alike in the composition

of the substances which foim their tissues. And these

differences become more marked as we pass from individuals

to species, and from species to genera, and so on, in ever widening

circles. But such organs show a striking convergence as

their functions tend to be changed by the rhythm of the stimuli

following changes in habit, or habitat, in the individual, in the

pursuit of its food, perhaps the more common inciting cause to

change. And thus it has come about that by this “ convergent

evolution ” animals not even remotely related have come to

assume a conspicuous likeness in their outward appearance.

The Cetacea, and the extinct Ichthyosauria afford a striking

illustration of this.

But first let me say something of the Cetacean flipper. This,

when the whole group comes to be surveyed, presents some

very remarkable differences of which there is no indication until

dissection is resorted to.

It will suffice for my purpose now, to bring to your notice

some of the more striking of these differences, though in all

these cases the changes in the skeleton, as compared with land-

dwellers, are profound. No indication of the normal segments

of the limb or of digits are visible externally. Dissection

shows that in the Ziphoids and in Platanista, the structural

change in the skeleton is less marked than in any other Cetacean,

since the carpal region presents no more than the early stages

of decadence.

In the Rorquals we find the same elongated form of the

flipper as in the Ziphoids, but here we have what must be

interpreted as a very striking and interesting case of “ Arrested

development,” for the wrist-bones fail to attain to complete

ossification, either no more than a nodule of bone being found

within the several cartilaginous fore-runners of the carpal-bone,

or these remain permanently cartilaginous, even, in some cases,

fusing one with another. Moreover, these bones have become

reduced in number in all the Cetacea. In the Killer-whale

(
Orcinus), and in the Hump-back (Megaptera), the vagaries of

development attain their maximum. PI. III. In the first-
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named the ossification of phalangeals, or “ finger-joints,”

has become reduced to narrow bands, which, in the terminal

series of the second digit, are represented only by their pre-axial

moieties. These ossified portions are separated by enormous

masses of cartilage, while the second and third digits are curved

round as though they had grown within a shell too short to

allow them to extend. It is a most puzzling and extraordinary

flipper, which so far cannot be precisely correlated with its

“ use.” No less remarkable is the flipper of the Hump-back

(.Megaptera ). This is of enormous length, in that of a female

49|-ft. long it measured 16-ft. As with the typical Rorquals

the number of the phalanges in the second, and third digits

have greatly exceeded the normal three of the mammalia
generally. They are relatively long and slender, and shaped

like a dice-box. But here, as in the Killer, the ossified portions

of the phalangeals are capped at each end by an enormous mass

of cartilage, and these, along the front, or pre-axial border of

the flipper, produce, in the living animal the series of notches

found in no other whale. The largest of these is formed by

the cartilaginous mass at the end of the first digit which

terminates with strange abruptness.

Very few of the Cetacea have retained all five digits. We
find this number in Platanista, and in the Right-whales.

Naturally it is assumed that it is the pollex, or first digit which

is missing. But the flipper of the common Rorqual
(Balcenop -

tera physalus) urges caution in this connection. For with some

constancy the terminal end of a digit is found between the

second and third of the existing digits, suggesting that reduction

has taken place by the suppression, or “ squeezing-out ” of the

third digit, and not by the loss of the pollex. In all the Cetacea

the fingers lie embedded, as in a solid, fingerless glove, either

extended parallel with one another or radiating. But in the

right whale the three first fingers lie parallel, and close together,

while the third and fourth stand wide apart, as seen at the

top of PI. III.

Some still hold that all the varied types of animals we know,

fossil and recent, have come into being through the Agency of

Natural Selection. But surely “ Natural Selection ” has not

determined the absence of cartilage, save for articular surfaces,

in some flippers, and its enormous development in others. We
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cannot invoke this agency to explain the remarkable flippers of

the Killer-whale, and the Humpback. Again, what survival

value can the notches on the flipper of the last named species

have had ? If the humpback has survived in the struggle for

existence because of the peculiarities of the internal skeleton

of this limb, why have the Ziphoids, living the same mode of

life, and in the same medium, survived with a totally different

flipper ?

Make no mistake. The strange and apparently meaningless

differences in these several forms of flippers arc the expression

of the effects of precisely similar stimuli on tissues of different

inherent qualities. Each has responded after its own fashion.

Confirmation of this contention is surely to be found in the

flipper of the Ichthyosauri—reptiles, be it remembered—
which lived millions of years before the Cetacea came into being.

Like the Cetacea, and the Sirenia (Manatees), they were entirely

aquatic, and in like manner, in consequence, assumed the same

general form in regard to the body as a whole, and the flipper

in particular. But when we come to examine the skeleton

of this limb we find more surprising differences. Here, carti-

lage, in the adult stage, had no place. Moreover the fore-arm

is found to have become so shortened as to require expert

examination to distinguish its component elements—radius

and ulna—from the carpal, or wrist-bones, and these, in turn,

often by no means easy to distinguish from the phalanges,

are crowded together to form a close mosaic. In the “ Finner

whale,” it may be remembered, one digit had apparently

been “ squeezed out ” so that only its terminal portion remained.

We find the same “ squeezing ” in regard to one of the digits

—

the second—in some species of Ichthyosaur’s paddles. But

here, only the extreme proximal end is wanting. A further

peculiarity is found in a row, or sometimes two rows, of ossicles

along the post-axial border of the hand. These were nodules

of bone formed in an external “ fin-membrane,” apparently,

as one might say “ to give increased width,” though this phrase

must not be taken to imply “ a means to attain an end.” We
shall be nearer the truth in assuming some peculiarity in the

mode of swimming, bringing into play a marked stimulus to the

skin along this border of the flipper. This may well have been

the case, for the tail of the Ichthyosauri was directed down-

wards, and carried vertical “ flukes.”
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Here, then, in all these cases, we have evolution and deca-

dence going on at the same time, a fact well worth bearing in

mind, for it has not yet received the attention it deserves.

And now let me pass to consider the theme of “ arrested

development,” to which I have already referred. Its more

important aspects can be briefly reviewed. We can find no

clearer, or more convincing examples of this aspect of Evolution

than are furnished by the Cetacea, and, in the first place, by the

flippers of the Rorquals, including the Humpback. For in

these the ossification of the phalanges is never completed,

each end being capped by masses of cartilage. In the em-

bryonic development of the manus of all the land-animals

there is a stage which exactly corresponds to this permanent,

adult condition, found in all but the most primitive Cetaceans.

More striking still is the vertebral column. In all the higher

vertebrates the lumbar vertebrae are free, and succeeded by a

series of fused bones which have become specially modified by

having become immobile owing to the grip of the pelvic bones.

They are known as the “ sacral vertebrae.” In the Cetacea

there is no sign of sacrals. The vertebrae pass insensibly from

the lumbar to the caudal series. But there is a precisely

similar absence of “ sacrals ” in the developing vertebral

column of all the higher vertebrates. For the sake of contrast

I cite the condition found in the developing human embryo.

At one stage the pelvic bones are embedded in the body wall

some distance below the vertebral column. But in time the

iliac elements enlarge, until they reach, and finally embrace,

the vertebrae to give rise, finally, to a “ sacrum.”

The vertebral column, then, of the Cetacea, must surely be

accepted as another instance of “ arrested development,” and

we may take it that it has come about by the gradual decline

in viability of the pelvic bones which, as I shall presently show,

have become reduced to mere vestiges. In other words the

sacral vertebrae do not form “ in anticipation ” of the contact

of the pelvic bones. If the stimulus of the contact of the

hip-girdle is not given they remain in their “ embryonic
”

state.

We may fittingly pass now, from “ Arrested Development
”

to the subject of “ Vestiges ”
;

for the one is the fore-runner

of the other. When any organ tends to be relieved of its



Trans. N. & N. Nat. Soc. Plate 3. Part. I. Vol. XIV





president’s address 17

functions it begins to decrease in size. But the process, as I

shall show, is infinitely slow. Tens of thousands of years must
pass before the period of decline ends somewhere near extinc-

tion. In some cases it may be that the time of the passage is

less, but we have no evidence of this, nor can we hope to find

any. Hence one cannot but express surprise at the suggestion

that has been made more than once, that “ Nature removes

useless organs for the sake of economy.” No man could measure

the “ saving of tissue ” effected in a single generation, or a

dozen generations. Where, then, can be the benefit of such
“ economy ” ?

The stages by which an organ passes from functional activity

to the condition of a vestige are illustrated in a very striking

manner, in the case of those lizards known as “ skinks.” Since

the nearly related Family Anguidae contains both limbed and

limbless forms, and dates from the Lower Eocene, we may
take it that the Scincidae are not less ancient. In these skinks

one can follow, in four different species of the genus Chalcides,

and one of the genus Lygosoma, a singularly perfect series in

the reduction of both fore- and hind-legs, showing first a

general reduction in size, and then a reduction in the number of

the digits from five to two, till finally all that is left is a small,

scaly tubercle. Since we know the geological period when the

Anguidae started on a precisely similar course we may assume

that this process of reduction in the Scincidae began at the

same time, some millions of years ago !

When we turn to the Sirenia, among the Mammals, which

also date back to the Eocene, we find the fore-limbs in the

form of flippers like those of a Cetacean, and no external trace

whatever of the hind-limb. But there is a striking series of

gradually decreasing vestiges of the pelvic-girdle, embedded

in the abdominal wall. And here we have a more complete

Time-scale. The series begins with Eotherium of the Middle

Eocene, some 20,000,000 years ago. Here we have a complete

innominate bone, but reduced in size. In Eosiren, of the

Upper Eocene, the obturator foramen had disappeared, and the

acetabulum greatly reduced : Halitherium, of the Middle

Oligocene, shows a still further reduction of the pubic and

ischial elements. In Metaxitherium, of the Middle Eocene,

the pelvis is reduced to a mere protuberance, and the aceta-
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bulum is closing up. Finally, in the Dugong
(
Halicore

)
and

Manatee
(
Manatus

)
of to-day, nothing is left of the pubis, and

but the merest trace of the acetabulum, while the innominate,

as a whole, has become a mere rod, as shown on PI. IV.

These changes, be it noted, were accompanied by other

changes external and internal, sufficiently great to divide the

members of this continuous series into distinct genera, whether

we allot 15,000,000 or 20,000,000 years to this chain of evolution

does not greatly matter
; we have geological evidence that the

process was infinitely slow. How, then, can we hope to

“ prove ” or refute, the “ transmission of acquired characters
”

by experiments carried on with white mice, for a dozen

generations or so.

Let us turn now to a precisely similar story in regard to the

hip-girdle of the Cetacea, though here we are confined to the

evidence afforded only by species still living. But it brings

to light another aspect, the significance of which seems to have

been overlooked, and this concerns the fact that these retro-

gressive changes vary somewhat conspicuously in different

individuals. The reduction is least in the Greenland-whale.

But even here the pubis is barely distinguishable, and the

acetabulum a mere depression. The pelvic-limb is represented

by the femur, and a portion of the proximal end of the tibia

reduced to a mere nodule of cartilage. Both in size and shape

the femur presents wide differences, ranging from a rod-shape,

to a quadrangular plate of bone, and the tibial cartilage is no

less variable. And the same is true of the Fin-whale
(
Balcsnop -

tera physalus). The innominate is little more than a mere rod,

but with a bifurcated posterior extremity representing the

last traces of ischium and pubis. There may be a roughly

rod-shaped femur, with a nodule of cartilage answering to the

proximal end of the tibia, or there may be no more than a small

nodule of bone representing the femur. The acetabulum

has vanished. In the Odontoceti the process of degeneration

has proceeded still further. Only in the Sperm-whale Physeter

is there ever as much as a nodule of cartilage answering to the

femur. That the increments due to use are more rapid than

the processes of absorption is a matter which cannot be

determined.

My friend Prof. O. Abel in his line book on “ Palaeobiologie
”
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has brought together a remarkable collection of facts in regard

to changes in the form of the vertebrate skeleton in relation to

modes of life, and his inferences thereon are worthy of more
serious attention than they have yet received. On this theme

of the gradual reduction of the hind-limb in the Sirenia, and

the Cetacea, he draws attention to the fact that this reduction

is to be attributed to the fact that in both groups the body is

propelled through the water by horizontal, laterally expanded,

tail-flukes
;

while in the Ichthyosauria, wherein the tail was

down-turned, and had vertical flukes, the hind-limbs are

present, though reduced in size. This is really a very important

observation. Neither “ Natural Selection,” nor “ environ-

ment ” nor “ genes ” can have had part in these changes, which

are due to the mechanical effects of continuous and intensive

stimuli on the parts affected, with a corresponding re-action on

the adjacent associated structures.

The wings of birds furnish, perhaps, the most complete

history of all the vertebrates, of the course of the slowing down

of the activities of an organ until it ends in complete dis-

appearance. For it is a matter of common knowledge that

birds of feeble powers of flight have rounded wings. And
there are some species, as for example the Wryneck, where the

process of shortening sets in after the first juvenile moult.

For here the outermost primary is nearly three times as long

as it will be in any succeeding moults. Birds on islands tend

to become flightless where there is no incentive to flight. The

wing is yet complete, but often too small for flight. In the

Struthious birds we find almost every stage of decadence, from

the relatively large wing of Rhea—but useless for flight—to

the diminutive wings of the Apteryx, Cassowary and Emu.

In the extinct Hesperornis only the upper end of the humerus

remained, and in the Dinornithidae the process of reduction can

be traced till at last every trace of a wing is lost, even the

socket for its articulation has disappeared from the shoulder-

girdle, itself degenerate in every other aspect. And always,

as the wing declines so also does the keel of the breastbone,

leaving, in Hesperornis, and the Struthious-birds, no trace

whatever, save in the case of the embryo of apteryx.

This history of vestiges rules out of court, in the most

emphatic way, the contentions that have been made to explain
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them as the outcome of “ Natural Selection,” or of the need

for “ economy ”
;

nor can they be attributed to the effect of

the environment. They have followed a perfectly natural,

and orderly sequence, resulting from a continuous sequence of

disuse. There are hundreds of cases of “ vestiges,” furnished

by all kinds of organs, and always, and everywhere, they have

attained to this condition by the same inevitable process.

And now let us turn to an exactly opposite trend of Evolu-

tion, seen in cases of what we call “ Hypertrophy.” Herein

organs increase in size to an abnormal extent, though without

materially changing their form. In some cases, indeed, so as

to endanger the well-being of the victims of such excesses.

striking example of this kind is found in the tusks of the

Mammoth, which, growing forward at first, then curved back-

wards and outwards on themselves, attaining to a length of as

much as 12J feet.

Now the Mammoth had come to live in treeless tundras,

hence, since there were no trees to bring down for the sake of

their fruits, by levering them up by their roots with the aid of

the tusks, there was no check on their growth. In other

organs disuse is followed by a reduction in size, ending in a

vestigial state, and final disappearance. But the great weight

of the tooth in the socket set up vibrations in walking, which

were sufficient to stimulate the continuously growing base,

while there was no directing force controlling growth. Hence

these teeth not only far exceeded their normal size, but by

their form were useless even as weapons. In the Sabre-

tooth Tiger, again, we find the canines excessively enlarged.

So much so that the strain of the muscles and their increasing

size brought about a peculiar construction of the glenoid surface

of the jaw-hinge, to permit the mouth to be opened sufficiently

to feed. The socket of this canine extended upwards far

beyond that of normal carnivores, as a consequence of the

extra strains set up in the tooth. But more remarkable still

is the case of the recently described “ Sabre-toothed ” marsupial

Thylacosmilus, which, by the way, furnishes yet another and

most impressive example of the effects of “ Use ” as a moulding

force. For this animal was not even remotely related to the

true carnivores. Here, however, the matter at issue is the

enormous canine, the root of which extended upwards, and



president’s address 21

backwards over the roof of the skull, a condition known in no
other mammal. What gave rise to so extreme a case of

hypertrophy there is no evidence to show. But more than

this. The inferior border of the mandible, immediately below

the canine, developed a great flat plate of bone, wider than the

tooth, and projecting downwards beyond its point. A similar,

but smaller projection is found in the true Miocene, and later

Sabre-tooths, and it is found again, of great size, in the huge

Eocene ungulate Tinoceras. Was this brought into being as a

result of persistent contact of the lower border of the mandible

with the projecting tooth ? Layard’s Beaked-Whale

(
Mesoplodon

)

is still more remarkable. For herein the lower

jaw bears only a single pair of strap-shaped teeth, and these

gradually grow upwards to meet, finally, above the snout ;

apparently making it impossible to open the jaws beyond a

mere slit. The teeth of the Ziphoid-whales present many
remarkable and puzzling features, which, however, in this

Address cannot find a place.

Here, as in the case of the hypertrophied antlers of the

extinct Irish deer, this excessive development, beyond func-

tional requirements, imperils the safety of the species, by

undermining its vitality, hampering it in endeavouring to

escape from enemies, and in obtaining food.

Closely associated with, qnd perhaps hardly separable from

hypertrophy, is the development of excessive “ ornament,”

whether it be the plumage of birds of paradise, or peacock’s,

or in the “ excrescences ” of bony structures in the forms of

horns, or outgrowths on the body, found in the case of so many
extinct types of animals. Sir Arthur Woodward, one of the

foremost Palaeontologists of our time, has drawn special

attention to phenomena of this nature, which he interprets as

the final “ flare-up ” of the Lamp of Life before extinction.

Having attained to their maximum size and weight, all further

surplus material for growth was expended on “ ornamentation.”

And this is a view which will probably find general acceptance.

Let me pass now to two closely related aspects of animal

life which afford convincing evidence, in support of my conten-

tion, that living bodies, whether of animals or plants, are self-

regulating in the matter of the growth, both of their external
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and internal organs. These aspects are furnished through

what are known as Phylogeny and Ontogeny.

The history of the Evolution of the Elephant forms a pageant

which held the stage for some 30,000,000 years ! As an

illustration of “ Phylogeny ” it is well nigh complete. But I

can do no more, here, than select a few of its more interesting

phases, showing its trend. The complete story has been told

by the late Prof. Henry Fairfield Osborn, the greatest authority

of his time on this theme. He distinguished four main lines

of descent, and three hundred species, displaying a most

marvellous series of gradations in the evolution of the tusks,

and the great molar teeth, a progressive series, accompanied

by an equally progressive increase in size.

Reduced to its simplest terms, and most essential features,

then, it begins with Moeritherium, a semi-aquatic animal

discovered some years ago by my old friend and colleague,

the late Dr. C. W. Andrews, in the Eocene deposits of the

Fayum. In general appearance it may be likened to the

pigmy-hippopotamus. Attention is more especially to be

directed towards its teeth, of which there were thirty-six in all.

The upper jaw, on each side, bore three incisors, one canine,

three pre-molars, and three molars. The lower jaw had but

two incisors and no canine. The outer pair of the upper

incisors, it is to be noticed, were large, and downwardly directed,

while the outer lower incisors, large and chisel-shaped, were

directed forwards, and slightly upwards. The gap between the

cheek-teeth, and the incisors of the lower jaw was but slight,

and this is a fact to be borne in mind, in view of what follows.

Dr. Andrews regarded Moeritherium as the direct ancestor

of all the elephants. But Prof. Osborn dissented, holding it to

be off the direct line of descent. Be this as it may, the animal

he designates as the ancestor is not so very different in essentials.

This was Phiomia of which there were four species of increasing

size. Their incisors, closely resembled those of Moeritherium,

but those of the lower jaw were gradually borne forwards by

the extension of the jaw, so as to keep the teeth in touch with

the ground, the lengthening of the neck being inhibited by the

intensive use of the jaw as a digging instrument. Palesmas-

todon marks an important stage in this development. Herein

the upper tusks are beginning to turn forwards. We have
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passed now from the Mid-Eocene to the Lower Oligocene, a

period representing several million years. This process of the

lengthening of the lower jaw, bearing the digging-teeth,

culminated in frilophodon wherein it attained a length of

6-ft. 7-ins., the teeth being borne at the end of a long beam !

To keep pace with the lengthening jaw, the upper lip became

more and more elongated, passing from a tapir-like snout into

a gradually lengthening proboscis. With such a very mobile,

and efficient grasping organ, enabling browsing to replace

digging, the reduction in the length of the lower jaw started,

and the typical Elephants, fossil and recent, came into being.

But this is not the whole story. There were many divergent

branches. In some the lower jaw expanded at its tip, giving

rise to the “ shovel-toothed ” mastodons, in others as in

Deinotheres, the lower incisors, borne on a relatively short jaw,

turned downwards, to form a pair of great hooks.

During all this time the cheek-teeth, or “ grinders ” were

becoming reduced in number, but larger and larger, and more

and more complex, well seen in the African and Indian elephants

of to-day. When one comes to realise that this pedigree of

the elephants covers a period of some 30,000,000 years, it

becomes apparent that the effects of Use and Disuse are

ponderously slow. But they are nevertheless very real.

Here we have striking sequences of growth regulated by

the strenuous use of the jaw in digging which inhibited the

lengthening of the neck. Later, this inhibition was enforced

by the increasing weight of the head, due to the progressive

enlargement of the tusks and trunk, and their consequent

weight.

As an example of the effects of intensive use in the history of

the evolution of a race this of the elephant, and the horse, is

the most complete.

And now let me pass to a brief summary of “ Ontogeny ”

—

the gradual development of the body of the individual, from

the embryonic to the adult state. As with Phylogeny—the

history of the race—a whole series of Addresses would be

necessary to exploit this theme adequately. Hence I must

be content with but two illustrations confined to post-embryonic

development, by way of illuminating, if possible, the trend of

my contentions in this Address.
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According to the Recapitulation Theory, with which I hav:

no quarrel, every animal climbs its own ancestral tree. That

is to say, it repeats in the course of its development, from the

embryonic to the adult stage, the successive stages which

marked the development of its ancestors, near and remote.

Many objections have been raised to this conception, but these

were largely based on a too narrow interpretation of its terms.

In its essential features there can be no escape from “ recapi-

tulation.” For though all living organisms, plant or animal,

are composed of the same basic substances, so far as we can

analyse them, in no two are the qualities of that substance

alike
;
as I showed, in the beginning of this Address, in the cases

of the mould Penicillium
;

and the qualities of the tissues of

the Ox and the Sheep, or the Grouse and the Pheasant.

Hence, they will respond differently to similar stimuli. The

effects of such stimuli are found in changes of form in adjust-

ment to “ use.” Whether the organism be a single cell, or a

vast complex of cells, it will retain, and intensify, its responses

to such stimuli after its own peculiar fashion, so long as its

race exists. That is to say its responses or “ acquirements
”

are transmitted, from one generation to another. This con-

clusion is inevitable. But it is by no means in accordance

with current views inspired by Weissmann’s Germ-plasm

theory.

According to this there are two kinds of “ Plasm ”

—

the “ Germ-plasm ” and the “ Somato-plasm.” This last

forms the visible, tangible body which is derived from the

germ-plasm leading a cloistered life within the body it has

given rise to, but not of it. It is held, then, that it is the germ-

plasm which forms the body
;
and any differences observable

between any two closely related bodies, whether of the same

species or more distantly related, are due entirely to changes

which have come about in that germ-plasm, which is supposed

to be unstable, and thus constantly giving rise to the variations

we find expressed in the Somato-plasm. The germ-plasm is

the golden calf of Biology, and woe betide those who fail to

render it homage.

Let me take two concrete cases of “ recapitulation.” Twenty

would serve me better. They are shown on PI. IV, p. 25.
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The first is that of the post-embryonic stages of the

Angler-fish, chosen because of its striking contrasts. In the

earliest stage it will be noted, the body tapers backwards to a

point. Of the fins there is but a small pectoral, a rudimentary

1st dorsal fin-ray and pelvic fin. In the second, there are

two conspicuous rays to the dorsal fin, and the pelvic fin has

taken the form of two rod-like rays of unequal length. The

pectoral has greatly increased. The third stage shows four

dorsal fin-rays, two sub-equal and greatly enlarged oar-like

ventral rays, and still a tapering tail. Further, it should

be noted that a fin-membrane, unsupported by rays,

runs continuously along the body from the dorsal-fin, back-

wards, and forwards to the vent, as in the earlier stages. In

the fourth stage the dorsal fin-rays number five, but much
increased in size and changed in shape. The pelvic fin-rays

have materially changed in shape and proportions, the lower-

most extending backwards as a long filament far beyond the

body. The tail no longer tapers backwards. Its extremity

has turned upwards. Herein is indubitably an ancestral

character, recalling the tail of the shark-tribe, which have a

more ancient ancestry. Above the upturned portion is a relic

of the earlier continuous fin-membrane, and below it are

a series of fin-rays which will remain to form an apparently
“ hormocercal ” tail after the upturned portion has been

absorbed. This transformation from the upturned, or “ Hetero-

cercal ” shark-like tail-fin is found in nearly all the higher

fishes during larval life. It is a “ recapitulation ” of an

ancestral character. It repeats this stage because it is still

following the “ route ” along which the hormocercal tail

travelled in the course of its evolution. There are some cases

where a short cut has been taken by missing out the upturned

phase. Finally, note that out of that continuous fin-membrane

two new fins have appeared, a second dorsal, and an anal fin,

and there are still traces of the earlier, rayless fin, at the base

of each.

Now compare these with the strikingly different adult stage,

which is characterised by its enormous head and mouth,

strangely depressed, so that the head is no longer round, but

flat. The eyes are no longer on each side of the head, but

look upwards, side by side. The pectoral fins now project at
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right-angles from the body, and lie flat, with the head, on the

sea-floor. The body has, in short, been transformed from

that of a free-swimming fish to a sedentary. Instead of

hunting for food in mid-water as in its infantile stage, it now
lies flat on the bed of the sea. And other, and very remarkable

changes have followed this changed mode of life. Briefly the

rays of the dorsal fin have become widely spaced. The first

dorsal has shifted forwards to the snout, and developed at its

free end a flag-like fold of skin. At the same time the enor-

mously enlarged mouth, and the sides of the head, have

developed similar “ tags of skin ” forming a fringe. These

can be set in vibration and look like pieces of sea-weed, moved
by the currents. The “ flag ” on the snout is used as a lure,

being gently waved when small fish are in the neighbourhood.

Presently they draw near to investigate, when they are en-

gulfed by the inrush of water into the mouth by the sudden

opening of the jaws.

Now let us take the case of the larval Sword-fish (/stiophorus)

.

In the first stage, it will be noticed the jaws are relatively short,

of equal length, and armed with teeth. There is a long, and

very low dorsal fin, and a relatively large pectoral fin, and a

conspicuously large eye. From the gill-cover project two

long spines, one just behind the upper segment of the eye,

the other and much longer, on a level with the base of the

lower jaw. In the second stage the upper jaw has slightly

increased in length. The dorsal-fin is much larger, the upper

opercular spine is relatively smaller, the lower has become

more slender, and relatively shorter, while a pair of long

filamentous pelvic fins have put in an appearance. The third

stage shows approximately the adult stage. The upper jaw

has become much longer than the lower, and has assumed its

sword-like form, the dorsal fin has risen to a great height
;
the

upper opercular spine has disappeared, and the lower greatly

reduced, while the teeth have vanished. The eye, and the

pelvic fins have also decreased in size. There is no reason to

believe that the opercular spines, and the pelvic fins are

“ ancestral characters,” but rather that they are adjustments

to larval life. But the temporary armature of teeth is probably

recapitulatory since they are reduced to a vestigial condition

in the adult.
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Animal bodies being, as I contend, “ self-regulating,” they

naturally, and of necessity, move along the old track as they

gradually approach the final form attained by the race by

adjustments to conditions imposed by changing, and changed

modes of feeding, for that is what these changes commonly
mean in the long run.

It does not follow that the particular changes in the form of

the fins of the Angler-fish must also be regarded as ancestral

adult characters. By no means, they are adjustments which

have been made by successive larval ancestral stages in adjust-

ment to the particular stimuli set up in these rays by the efforts

made to retain their position in mid-water and their source of

food, just as much as the Woodpecker’s tongue, or the 3-toed

foot, are adjustments to intensive stimuli. Organs, or parts

of organs, as I have already urged, change their form, and

increase their size—and therefore their efficiency—by Use.

The first Woodpecker probably caught ants as easily as the last

of his race. But just as the continuous, and peculiar move-

ments of the tongue made by the first ant-catchers gave rise

to the long, protrusible tongue, so the stimuli given by the

formic-acid exuded from the bodies of the ants, gradually

increased the size of the parotid glands. These larval fishes

have changed after the same fashion. Their long fin-rays

become reduced as their use declines, by the gradual passage

into the newer, and final stage of life. Young Crustacea, and

young Mollusca, show precisely similar, and indeed, often more

striking changes in their “ ontogeny.” There is no need to

regard them as adult ancestral characters.

There is no need to postulate irresponsible vagaries of the

“ germ-plasm ” to be weeded out by “ Natural Selection,” or

sorted out, and increased, or rejected, by “ genes ” hidden

away in the chromosomes, and defying detection even by the

highest powers of the microscope, in attempting to account

for the phases presented in Ontogeney.

As the orderly sequence of development proceeds, the germ-

cells are in due course formed out of the nascent tissues, just

as are the ancillary structures necessary to their survival

—

the generative glands and ducts, and all the other organs,

and tissues of the body.
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There seems to be no warrant for a belief in a special “ germ-

plasm ” potentially variable, and ultimately expressing that

variability in the “ Somato-plasm,” which, whatever changes

it may undergo in response to external influences, is unable to

transmit such changes, being capable only of producing the

visible, animated body.

But if the term “ germ-plasm ” be accepted merely to

distinguish the germ-cells—ova and spermatozoa—which, as

they develop, after union, gradually build up again a body

after the fashion of its race, many of our difficulties in

studying problems of descent will vanish. We do not, except

in a very general sense, postulate a “ germ-plasm ” in the

case of the Protozoa. If we say Amoeba is composed solely of

“germ- plasm” or of “Somato-plasm” we are merely making

a distinction without a difference. But if the substance which

forms the body of the Protozoan can reproduce other like

bodies indefinitely, we need ask no more. For the Protozoa

display an infinite variety of forms, free-swimming and

sedentary, ciliated and flagellated, naked, and with a hard-

skeleton, and showing adjustments to astonishingly varied

conditions, including parasitism. The Metazoa do no more.

The passage from the Protozoa to the Metazoa is by no

means an abrupt one. When, and where, did the distillation

and isolation of Weissman's “ germ-plasm ” take place ? When
does it expel from itself the substance called the “ somato-

plasm ” charged with building up a new body ? And in

what part of that developing body, beginning with the first

cleavage-plane, does it establish itself, in the Metazoa, until

all is ready for it to take up its final resting-place and to begin

the formation of new “ germ-plasm ”
?

Only some of the more specialised protozoa form out of the

substance of their bodies definite male and female germ-cells,

and on these the final continuation of the race has come to

depend, as in the Metazoa. But between the formation of

relatively complex bodies such as we find in the Vorticellids, or

in Volvox, and the still more complex bodies of the Metazoa

ending with the vertebrates, there are only differences of

degree, not of kind.

A leaf cut from a begonia -plant, and laid flat on damp earth

will produce new plants, which, in the course of time, will put
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forth flowers and seed, whence comes the “ germ-plasm ” of

these seeds ? Who can doubt that it was distilled from the

normal process of metabolism
; and is endowed with the

power of reproducing new plants. These, in due course, give

rise to flowers, and seeds, differing in no wise from plants

derived from a “ zygote.” The protoplasm of this begonia

leaf, in short, possessed all the qualities of its race, and in

due course built up a new plant exactly like that from

which it was derived. It could do no other. For though

by no known process of analysis could we distinguish be-

tween the “ germ-plasm ” of a begonia, and that of a bean,

yet each has its own peculiar qualities, and endowments, and

inevitably they reproduce after the manner of their kind.

But they are not immutable. Like all other living bodies the

tissues of which they are made up are all responsive to intensive

stimuli, so that they of necessity are subjected to a higher rate

of waste through such stimuli, and in consequence will absorb

more of the “ food-material ” manufactured to sustain life.

Hence such parts come, in succeeding generations, to change

their shape, and at the expense of some other tissues, which

may become reduced to a vestigial condition. As a result

new “ Varieties ” and new “ species ” and genera, and so on,

arise.

Throughout the whole Vegetable and Animal Kingdoms

these subtle agencies are at work, resulting, as I have said, in

“ self-regulating ” bodies.

In short, that same “ Somato-plasm ” which builds up the

complex human body, bone and muscle and nerve, the ovi-

ducts, the uterus, the testes, and sperm-ducts, can, and does,

also build up the ova and the spermatozoa. What we call

“ Heredity ” is but the expression of one of the orderly

sequences of growth, inherent in the substance which has

worked out its own salvation in the course of the ages. That

this substance differs in its qualities, in every living thing, is

manifested in the infinite variety which living bodies, whether

of plants or animals, present.

The Mendelians account for the results obtained, for example,

by crossing tall, and dwarf races of peas, or fowls with different

forms of combs, by attributing these several characters to the

agency of “ entities,” which they designate “ Genes,” or
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“ factors.” These, it is held, can be transmitted respectively

by the sperm, and the ova, which form, at fusion, the “ zygote.”

Tall and dwarf individuals of this hybrid parentage re-appear

in the second generation. In some cases combinations of

these genes give rise to new forms—rose, pea, and walnut-

combs. By suitable mating, in further generations such

genes, or “ factors,” can be “ sorted out,” and the original

form regained. But the competence of this interpretation

rests on the assumption, in the first place, that the germ-plasm

is a substance apart from the Somato-plasm, to which it gives

rise, and in the second that these qualities of “ tallness, and

dwarfness,” for example are, in effect, separate entities in the

germ-plasm. On this assumption, of course, all characters,

whether of structure or coloration, are as much entities as is the

whole organism. This conception, however, presents in-

superable difficulties.

The work which has been done, based on the original

experiments of the Abbe Mendel, is fascinating, and has

produced some remarkable results. But, greatly daring, I

venture to suggest that they would be as easily explained as

due to the mingling of slightly different strains of somato-plasm.

More than this I cannot say here, since this Address must

not exceed the normal bounds commonly prescribed for

Addresses.

Use and Disuse, surely, are the primary forces in the history

of Evolution. Lesser parts are doubtless played by “ Natural

Selection ” and “ Environment,” under one or other of an

infinite number of forms.

So long as we insist on regarding Biology as a crystallised

creed, requiring no more than a possible rectification of some of

its tenets, so long shall we continue groping in the dark to get

an insight into the mysteries we are professedly trying to solve.

But I venture to hope that some, at least, who will read this

Address, will do so without bias, in the hope that, perhaps,

they may really find a new angle from which to survey their

beliefs. Hostile criticism, like abuse, is no argument. A
review of our position to-day, as Biologists, is undoubtedly

called for. I feel that I shall not have written in vain if I

induce at least some, to endeavour to make that review.
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II

OBSERVATIONS ON THE SEEDS AND SEEDLINGS
OF UTRICULARIA VULGARIS, L.

Part 1. Development and Morphology of the Seedling

By Frank W. Jane, B.Sc., Ph.D., F.L.S.

Part 2. Growth of Seedlings under Different

Conditions

By Frank W. Jane and Barbara Russell-Wells,

B.Sc., Ph.D.

PART I

Development and Morphology of the Seedling

Fruits and flowers of Utricularia vulgaris, L., were found on

a small sheet of water connected with the River Ant, at Irstead,

Norfolk, in early August, 1932. Only a few capsules were

obtained and these kept in a small glass jar, filled with tap-

water, and innoculated with a little of the water in which the

plants grew. Throughout the winter of 1932-33 the jar stood

in a shed in a fairly dim light
;

the water rapidly became dirty

and green algae and other aquatic organisms made their appear-

ance
;

on at least one occasion during this winter the water

contained ice. No signs of germination were observed until

late May, 1933, when a number of young plants were noticed.

About this time a complete capsule, and also a number of loose

seeds were removed to covered glass dishes filled with tap-

water, and these were kept indoors in a good light. Young
plants soon appeared, and some morphological and ecological

investigations were started later in the year
;

the research has

been handicapped by the paucity of material and through lack

of facilities for making observations in habitats where Utricularia

is found. A little flowering material was collected at Burnham
Beeches, Bucks, in August, 1934, but no seed was obtained.

The present study is presented in an incomplete form in the

hope that it may encourage other naturalists, more favourably

situated for field studies, to carry a stage farther the observations

upon living seedlings and plants of this species.
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1. The Seed

The fruit is a capsule containing numerous seeds. The
seeds (Text fig. 1) are small, rather less than a millimetre in

length, breadth and height, and are usually of a rich brown

colour
;
both pale brown seeds, and others which are very dark,

are to be found, and there is some evidence that the pale seeds

germinate very slowly or are non-viable.

Text Figure 1. Seed (x 44). A., from base; B., from side; C.,

from top. f., flange formed by periphery of top of seed ; h., hilum
;

u., umbonate top.

The seed is irregularly polyhedral in shape, with the face

through which the primary leaves emerge (here referred to as

the top) somewhat larger than the opposite one (here termed

the base). In the capsule the seed lies with its base towards

the placenta and the top towards the capsule wall. Both top

and base of the seed are slightly convex, and the centre of the

top face is usually distinctly umbonate (Text fig., 1, C, u).

The sides of the seed are overhung slightly by a flange, formed

by the edges of the top (Text fig. I, A and C, f). Top and base

are generally more or less pentagonal or hexagonal in outline

and the adjacent sides of the seed may meet each other fairly

abruptly or by a more gentle curve.

The testa is sculptured, the ornamentation being due to a

sagging inwards of the outer walls of the cells of the outer layer,

causing the anticlinal walls to stand out rather prominently

(Text fig., 2). Moi'eover, reference to text figure 2B, will show
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that these cells of the testa have very thick anticlinal and
inner periclinal walls, but thin outer periclinal ones.

These superficial markings on the seed are conspicuous on

the top and sides, especially when the seed is light coloured,

but they are generally ill-defined on the base. In the centre

of the base there is usually a well-marked depression, the hilum

(Text fig., 1, A, h). The micropyle has not been observed,

but as the ovules are, according to Hooker (9), anatropous, it

should be situated in the neighbourhood of the hilum.

Text Figure 2. A., Testa, surface view, s., side of seed ; t., top
of seed. B., cells of outer layer of testa in section. Note thick
anticlinal and inner periclinal walls and thin, sagging outer periclinal

walls. (The sagging of the outer periclinal walls may have been
exaggerated by fixation.)

2. Seed Dispersal

Observations upon seed dispersal in this plant are needed.

According to Hooker (9), the capsules of this genus burst

irregularly, although Bentham and Hooker (2), note that

the capsule opens irregularly by two valves. Meister* states

that the seeds float on the water and are dispersed by wind.

As far as the present material is concerned the seeds were

* Quoted from H. N. Ridley “ Dispersal of Plants throughout the
World.”
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exposed by rotting of the capsule, and a number of seeds

germinated within it (Text fig. 3).

There seems to be little information as to what occurs

in nature. No doubt the capsules frequently dehisce, although

it seems not improbable that, owing to the humid atmosphere

Text Figure 3. Decaying capsule with seedlings growing in situ (x 8).

b, primary bladder
; 1, primary leaves.

in which they must, of necessity develop, they may often fail

to open, and, with the decaying of the peduncles, fall to the

bottom of the water, where they rot and expose the seeds.

It is probably correct to assume that seeds shed by a dehiscent

capsule would float until waterlogged, and thus be carried to a

distance by currents, and also that the pitted testa would tend

to retain air and to delay waterlogging considerably. Un-

opened capsules might also be removed to a distance by water
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currents. The seeds studied were largely derived from un-

opened capsules, hence it would seem that the viability of the

seeds is not impaired, by retention, below water, in the capsule.

3. Germination

In the capsules kept under observation, germination of the

seeds did not begin until the spring following collection, at

least eight months after the capsules were, presumably, ripe.

Germination took place over an extended period. From one

capsule four seedlings were taken on August 28th, 1933 ;
the

seeds were then removed from this capsule and kept in water

in a small covered glass dish. The capsule yielded 239 seeds

and 13 seedlings
;

six of the seeds were rejected as apparently

non-viable
;

the subsequent history of the remaining 233

seeds is as follows :

—

(After counting. the seedlings were always removed

the dish.)

Sept. 6th, 1933 205 Seeds 28 Seedlings

14th 176 „ 29

23rd 138 „ 38

Oct. 1st 131 „ 7

8th 124 „ 7

15th 105 „ 19

22nd As Oct. 15th

Nov. 13th 103 Seeds 2 Seedlings

Jan. 8th, 1934 As Nov. 13th

Feb. 20th 102 Seeds 1 Seedling

Mar. 8th 101 „ 1

June 10th 58 „ 43 Seedlings

July 1st 50 Seeds 8

Dec. 12th As July 1st

April 16th, 1935 As July 1st

While most of the remaining seeds still look healthy it may
be questioned whether, in failing to germinate with the advent

of spring, they remain viable. Assuming that these seeds do

fail to germinate, the contents of this capsule showed a germina-

tion of some 80 per cent., spread over a period of 1
1— 12 months.
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4. The Seedling

Several Botanists have described the seedlings of Utriciuaria :

in particular the work of Warming (15), Kamienski (10) and

Goebel (6) may be noted, while a critical summary of our

knowledge of this subject has recently been written by Lloyd

(
11 ).

The first sign of germination is the appearance of a crack,

often triradiate, on the top of the seed (Text fig., 4, A). This

crack, which normally occurs just to one side of the umbo,

widens, and through it emerge a number of subulate structures,

the primary leaves. These primary leaves are at first some-

what coiled (Text fig., 4 B), but soon straighten (Text fig., 4 C

and D)
;
some half dozen emerge first, to be followed rapidly

by about as many more. It is often impossible to distinguish

the two apparent whorls, but in some instances (Text fig., 4 F),

these are distinctly separated. The primary leaves number

from 9— 12 (Text fig., 4 E—H, Text fig., 5 A, C and D), and at

first tend to be more or less erect (Text fig., 4 D and F), although

later all gradually bend back over the testa (Text fig., 4 J and

K, Text fig., 5 A and C). They are nearly always simple, and

rarely branch or fork in any way. In favourable examples it

is possible to distinguish a central vascular strand in each leaf

(Text fig., 5 D, vs).

The top of the seed, from which the primary leaves arise,

forms a slightly swollen region (Text fig., 4 E—H), from

which springs the shoot and usually a bladder—the primary

bladder (Text fig., 4 E—H, Text fig., 5 A and C). This primary

bladder is generally visible almost as soon as the primary leaves

have appeared, and it would seem to enlarge rapidly and may be

quite well developed by the time the shoot has formed its first

node (Text fig., 3, b). Occasionally there are two primary

bladders, while seedlings without this bladder appear to be of

rare occurrence (Text fig., 5 D). The shoot arises as a little

prominence in the centre of the rosette of primary leaves (Text

fig., 4 G) . In the shoot a central vascular strand is usually

visible. Warming (15) and Kamienski (10) also note the

presence of another structure, an “ adventitious shoot,”

probably homologous with the “ tendril ” (Ranke), of Prings-

heim (13). In these seedlings this structure was generally
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visible, but remained minute
;

its size, relative to that of the

primary bladder and shoot will be seen by reference to text

fig., 5 A. Both Warming and Kamienski noted from 6—12

primary leaves, but fewer than 9 have not been seen by the

present writer. Warming also refers to the occurrence of

two primary bladders in seedlings, although Kamienski stated

that he had never seen more than one. Of 106 seedlings

examined by the present writer (this does not include all the

seedlings studied), 6 possessed two primary bladders, the

remainder one. Of the 100 seedlings with one primary bladder,

the numbers of primary leaves were :

—

According to Warming (15) there is no constant angle of

divergence between the primary leaves, and they often arise

simultaneously and without order. Kamienski (10), however,

claims that the rudiments of the primary leaves are arranged

in acropetal succession with a 5-13ths divergence, these leaf

rudiments taking the form of small protuberances, and forming

a continuous series with those prominences from which primary

bladder, stem and “ adventitious shoot ” develop
;

the last

named structure is formed from the youngest prominence, the

stem from the next youngest, then the primary bladder. As

a consequence, all the structures arising from the top of the

seed are morphologically equivalent. Lloyd (11) however,

has recently questioned the correctness of Kamienski’s state-

ment, and the present writer is of the opinion that it is not

possible to determine in what order the primary leaves arise.

The cauline leaves of the seedlings generally consist of

three parts, two lateral segments, which may be forked once

or more, and a central bladder (Text fig., 6 A). The vascular

supply to the leaf arises from that of the axis as a single branch,

but soon trifurcates, one branch passing to the bladder, the

other two to the two lateral segments of the leaf. There is

generally a single leaf at each node (Text fig., 5 A), but not

uncommonly two leaves occur at a node (Text fig., 5 B) and

occupy opposite sides of the stem. Either arrangement is

9

10

12

13

in 9 plants

in 36 plants

in 42 plants

in 12 plants

in 1 plant
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usually constant throughout a seedling, although rarely both

types of node are met with in the same plant (Text fig., 5 C,

nodes 3 and 4).

5. Variation in Leaves of Seedlings

The trifurcate type of leaf just described is regarded as

typical, but the leaf is subject to considerable variation. The

chief deviation from the normal leaf concerns the degree of

development of the three segments already referred to
;

thus,

in Text, fig., 6 B the leaf is of exactly the same type as that

already described (Text fig., 6 A), but its lateral segments are

less well developed. Not uncommonly the leaf is without a

bladder, the middle segment resembling the lateral ones (Text

fig., 6 C), and where this occurs the median segment is not so

much branched as the lateral ones. Again, one of the segments

may not be represented and the leaf is then bifurcate, and

without a bladder (Text fig., 6 D) ;
whether this type of leaf

arises owing to the non-development of the median segment,

or of one of the laterals is impossible to decide, for sometimes,

as has already been seen, the median segment is leafy. The

occurrence of a leaf consisting of but a single segment (Text fig.,

6 E) is very rare
;

such a leaf is sometimes seen where two

leaves occur at a node (Text fig., 6 F). Another uncommon
leaf type is that shown in Text fig., 6 G, where the leaf consists

of a single lateral segment and a bladder

Not infrequently the arrangement of the leaf segments is

such as to leave little doubt that their development has been

made unusual by the occurrence of adnation. Thus in the

left-hand leaf segment of H, Text, fig., 6, the poorly developed

lateral segment does not arise from exactly the same level as

the bladder and more strongly developed lateral segment,

although as in the typical leaf the vascular strands to the

segments are three branches of a strand from the axis. A
more striking example is shown in Text, fig., 6 J ;

the axis

between the upper segment, and the lower segment and bladder,

is flattened, suggesting that part of the leaf is adnate to the

axis for part of its length, while the vascular supply, showing

the usual three branches, confirms this view. A more con-

fusing anomaly is figured at K, Text fig., 6, and is probably

due to adnation
;

the left-hand leaf is normal, with a central
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bladder and two lateral segments
;

on the right is a single

segment separated from one (or two) segments by a short

interval
;

unfortunately the vascular supply does not furnish

conclusive proof as to their nature, but, as far as could be

determined, the upper structure had two vascular strands,

running parallel for some distance in the axis, one of which

came off from the axial strand along with the vascular strand

of the lower structure, while the other arose from slightly higher

up the strand of the axis
;

in the region marked x in the figure

the strands could not be made out with certainty, hence the

origin of the two strands just described should be accepted

with reserve. The structures are interpreted as a single

trifurcate leaf, in which one lateral and the central segment

have been carried up the axis owing to ad nation
;

further,

after separating from the axis the two segments are coherent

for a short distance, hence the apparent single origin. If this

be the correct explanation then the node from which this leaf

springs is one of the double leaf type, and the fact that the

second node of the axis in this seedling had two leaves lends

support to this view.

Unfortunately the vascular strands are often invisible or at

least difficult to trace throughout their length. The elements

composing them are either unlignified or lignification is so

slight that methods of differential coloration cannot be resorted

to.

While the primary leaves vary but little, they occasionally

show anomalies. Very rarely a primary leaf appears to fork

at its tip (Text fig., 4 G, H), but such a structure is almost

certainly formed by lateral cohesion of two adjacent leaves,

except at their tips. Such an anomaly militates against

Kamienski’s view that the primary leaves show a 5-13ths

divergence. Also, and again rarely, the primary leaves are

branched (Text fig., 5 D) so that they resemble a segment of a

cauline leaf except for their somewhat greater length and more

tenuous form.

In one seedling the apex of a primary leaf ended in a bladder

(Text fig., 6 L, Text fig., 7) ;
this bladder, morphologically,

would thus appear to be comparable with the leaf-tip pitcher

of Nepenthes rather than with the bladders of Utricularia. A
similar bladder has been figured by Goebel (5), but it seems to
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be a rare anomaly. In no plant was a bladder found, occupying

the tip of a cauline leaf segment.

Text Figure 7. Seedling with primary leaves and bladder. One
primary leaf is terminated by a bladder. (Figure made by out-
lining actual photograph). b., bladder of primary leaf; pb.,

primary bladder
;

pi., primary leaves
; t., testa.

In one plant a primary leaf was attached by its distal

extremity to the first node of the axis, probably nothing more

than an instance of adhesion.

In the axis a single abnormality has been noted, the axis

terminating in a single leafy segment instead of in a bud (Text

fig., 5 E). A somewhat similar apex is figured bv Kamienski

(
10).
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6. Morphology of the Leaves and Bladders

In the foregoing descriptions of the seedlings the writer has,

as a matter of convenience, used the terms “ stem ” and
“ leaf,” but it is scarcely necessary to point out that the words

do not necessarily connote the same morphological units as

are usually expressed by these terms. Utricularia has always

proved an enigma to the morphologist. In particular, Goebel

(5, 7) has discussed the question at length, and from a com-

parative study of the Lentibulariaceae has concluded that in

the aquatic Utricularias the plant body actually represents a

leaf. More recently the subject has been summarised by

Arber (1), who considers that it is probably best, as a purely

provisional hypothesis, to accept the view that the vegetative

body of the Utricularias partakes both of stem nature and leaf

nature. The plant never possesses roots, nor are the rudiments

of the radicle even laid down in the embryo.

The relation of the bladders to the leaves, whatever may be

the morphological nature of the latter, is worthy of considera-

tion. From the structure of the leaf above described there

would seem to be good evidence for regarding the bladder of

the seedling leaf as no more, normally, than the modified

median segment of an originally trifurcate leaf. The vascular

supply to the bladder and lateral segments supports this view,

as does the examination of the less usual types of leaf, in

which all three segments are leafy. Nevertheless, if this view

be correct, it is a matter for some surprise that in no leaf

examined was there more than one bladder, nor, with the

possible exception previously noted (Text fig., 6 G, G'), is

there any evidence that any segment but the median one ever

becomes so modified
;

the somewhat rigid architectural plan

of the juvenile leaf contrasts strongly with the general plasticity

of the plant body. Whether or not the same plan underlies the

structure of the adult leaf is less easy to decide. Leaves of

mature plants collected at Burnham Beeches, Bucks, consisted

of two lateral segments, much branched and bearing numerous

bladders
;

at the base of each leaf was a pair of small bladders

(Text fig., 8, b)
;

Clarke and Gurney (3), describe the leaves

as composed of four main branches, two directed outwards,

and two smaller ones pointing to the stem
;

they also note
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that there is a large bladder at the base of the leaf between the

two main branches
;

this bladder which might be thought to

be equivalent to the median bladder of the seedling leaf was,

in leaves examined by the present writer, not strictly median,

but attached, near the base, to one of the main lateral

A

Text Figure 8. A., Leaf from mature plant of Utricularia vulgaris

from Burnham Beeches, Bucks., showing two lateral segments
much branched and bearing numerous bladders ; at the base are
two small bladders (b) ; the large, apparently median bladder,
(mb.), actually arises a little distance along the right-hand branch.
B., B'., Base of leaf from mature plant from Irstead, Norfolk

;

B., from above ; B'., from below. The apparently median bladder
is here only slightly oft the true median position, but otherwise
resembles A., Lettering as in A.

; Is., lateral segments of leaf, mb'.,

a minute bladder ? (only the stalk of the bladder is shown.)

segments. In a plant obtained from Irstead, Norfolk, the

apparently median bladder of the mature leaf actually arose

from one of the lateral segments, although so close to the base

of the segment that the bladder appeared, at first, to be
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median (cf. Text fig., 8, B. B'). Clarke and Gurney dissent

from the view that the bladders are modified leaves or parts of

leaves, arguing that if such were so each bladder should occupy

the place of a branch or a leaf segment, instead of springing

from the segments themselves. Reference to Text fig. 8 will

show that each lateral segment forms a continuously di-

chotomising system*, but it may be suggested that this di-

chotomy is apparent rather than real, and that in many places

the two members of a dichotomy are, 1, a leafy segment, which

continues to dichotomise, and 2, the fellow to 1, which does

not dichotomise owing to its conversion into a bladder
;

on

this view, then, the bladders are parts of the leaf.f Additional

support is found in the fact that the two smaller leaf segments

described by Clarke and Gurney occupy the same position as

the two small bladders noted by the present writer. It is

difficult to avoid the conclusion that these segments may be

leafy at times, at other times bladders. It should be noted

that the conclusions of Clarke and Gurney were reached after

a study of the leaves of U. intermedia and U. vidgaris, as well

as the much simpler leaves of U. minor, whereas the present

writer has had opportunities for studying the leaves of U.

vidgaris alone.

PART II

Growth of Seedlings under Different Conditions

1. Growth in Water

Five plants (referred to as the P series), were grown in small

covered glass dishes in a room which was heated only

occasionally during the winter. On August 28th, 1933, they

were seedlings with the primary leaves not fully formed.

During September the primary leaves became colourless and

*The term dichotomous is used for convenience and is not intended to
imply that the growth of the leaf of Utriclaria vulgaris is necessarily

by apical cells, to give the strictly dichotomous branching which is

associated with some lower plants.

fit is worthy of note that Goebel (7) states that in the leaves of a few
dicotyledons, including Utricularia, a division of the vegetative point,

such as occurs in ferns, takes place ; it is fairly certain that the
Utricularias to which he refers are terrestrial forms, where, in some
species a forking division of the apex may occur, and where, as in U.
longifolia there may be an apical meristem, since adventitious shoots
may arise from the leaf apex :

(cf. Goebel [5]).
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loss of chlorophyll gradually extended up the shoots, although

new nodes were differentiated apically. The bladder was the

first part of the leaf to lose its chlorophyll and often two or

three successive nodes showed green leaves with colourless

bladders. By December 10th, three of the plants had formed

compact apical turions, and one had also formed a small turion

in the axil of the third leaf. The remaining plants formed

turions in the axil of the third leaf, but produced no apical

turion. The upper parts of the plants remained green for a

time after the turions had formed
;

parts of one were green

until well into the New Year (1934). All turions but one began

to loosen early in March, 1934.

It may, therefore, be concluded that in nature the younger

pxarts of the seedling soon become independent of the primary

leaves and oldest nodes, which, as they decay, drop off. Decay

proceeds in an orderly manner, first the primary leaves, then

along the shoot. The bladder is nearly always the first part

of the leaf to lose chlorophyll, but it is difficult to understand

the significance of this, since it presents so large a surface for

carbon assimilation.

That the apical nodes remained alive through a good deal

of the winter, although not included in the winter bud, seems

to suggest that, given more favourable conditions than those

obtaining in nature in this country, the plant may not pass

entirely into the resting condition during winter. Further,

since even in a relatively cold room the seedlings would have

a warmer, though darker environment than in their natural

habitat, it suggests that temperature, rather than light, is the

factor influencing the assumption of the partially dormant

state.

Since in some instances seedlings formed apical turions, in

others only axillary ones, it is apparent that the growth of the

plant, considered over a period of years, may be either mono-

podial or sympodial.

Other seedlings behaved in a similar manner. In all

instances the brilliant green colour of the turions contrasted

strongly with the dirty dull greenish winter buds formed by the

mature plants. This would not appear to be due to the arti-

ficial conditions under which the seedlings grew, for mature
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plants from Burnham Beeches, Bucks, kept in tap water,

produced the usual type of turion.

2. Growth in Water in very Weak Light

Some seedlings, in which the first node of the shoot had

not differentiated, were grown in pond water in a dark corner

of a warm room from mid November, 1933. Controls, which

behaved in the same way as the seedlings already described,

were kept in the same room in a north light. These plants

are referred to as the Y series.

In both dishes the apices of the seedlings became more

compact early in December. Those in the dark showed partial

etiolation of the leaf segments, but not of the bladders, and

etiolation spread to the base of the plant. In early January the

plants showed compacted apices—doubtless small turions

—

of a deep cream colour
;

the colour deepened, but the apices

never loosened, although even in May, 1934, traces of green

were visible in the basal parts, which were still attached to the

plants.

It will be noted that in these unilluminated plants loss of

chlorophyll proceeded in exactly the reverse order to that

which occurred in seedlings growing in more or less normal

conditions (cf., P series), that is, the loss began in the apex

and proceeded toward the base
;

further, in the leaves, the

lateral segments became pale before the bladders. It is also

of interest that the chlorophyll was retained, in part, for some

months in these unilluminated plants.

3. Growth under Subaerial Conditions.

An attempt was made to grow the young seedlings on soil,

originally with the intention of determining if, under such

conditions, the primary leaves would function as roots. Rather

sandy soil was used, and the plants were kept in petri dishes,

in a north window in a warm room. Four dishes (A, B, C, and

D) were planted with seedlings in October, 1933, “ planting
”

consisting of laying the seedlings on the soil. Of the thirteen

so planted most had started to develop their shoots, but in the

youngest (D4), the primary leaves were just emerging. The
seedlings grew fairly rapidly

;
thus A2 was forming its second

node in mid October (planted October 4th), and by the end of
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this month the fifth node was differentiating
;
D3 (planted

October 10th), which in mid October had only six primary

leaves and a small primary bladder, had, by the end of the

month a shoot which was developing its third node. The

shoot was prostrate in all seedlings except Dl, where, for some

three or four weeks, it grew more or less erect. As growth

proceeded the lower parts of the plants began to decay, decay

proceeding in the same manner as in plants of the P series. In

two plants, however, the lower internodes became extremely

tenuous during decay, and were reminiscent of a seedling

“ damping off,” but since these plants produced turions it is

unlikely that this appearance was due to a fungus parasite.

Turions began to form between mid November and early

December, and by mid December all nine surviving plants of

the A, C and D series had formed turions. Three of these

turions turned yellow and died before March, while another,

although it became yellow in January, persisted until late

May, but failed to open when placed in pond water. Of the

remaining five winter buds, three showed signs of opening

during the winter, but the loosening did not progress, and one

at least, again became compact within a few weeks. Two
turions opened in March, 1934, one growing slowly and dying

before the end of April. The other had formed some five

nodes by mid April
;

its apex remained compact, and the

leafy segments of the two lowest nodes, which had formed the

outer leaves of the winter bud, were stouter and broader than

normal. During May, when the substratum became dry, this

plant formed a yellowish turion which turned green and

loosened when the soil was moistened. This turion did not

survive, however, when placed in pond water at the end of

May, although another from these series, which remained

unopened until put into pond water in late May, then

opened and grew rapidly, having formed six nodes by mid June.

At first plants of the B series received the same treatment as

the rest, but an attempt was made to obtain precocious opening

of the turions by the use of artificial illumination. From

January 16th to March 23rd, the dish was illuminated from

above only, on an average some 6£ hours a day six days a

week
; a 60 watt lamp was used most of the time, a 5 per cent,

alum filter about 4cm. thick being placed between the light
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and the plants. The plants were kept at a temperature varying

between 18° and 21° C. Of the three plants one died without

forming a turion. One of the winter buds opened at the

beginning of February, and by early March the plant had

seven nodes and was some 5 mm. long. The lower parts of

this plant died away as growth proceeded, and towards the

end of May—the soil having become somewhat dry—only the

compact apex remained
;
placed in pond water at this time the

turion again opened, but formed only two nodes during the

next month. Subsequently growth was more rapid and by

the end of June some eight nodes had formed. The other

turion did not open until placed in pond water towards the

end of May, when it opened rapidly. Its appearance on June

7th is shown in Text figure 5 G, where the coarseness of the

segments of the lower leaves, which formed the outer leaves of

the turion will be observed.

The healthy growth of the seedlings in the early stages of

their culture suggests that the plants did not find their strange

environment uncongenial, although the erratic opening of the

turions seems to indicate that the subaerial habitat was not

altogether a satisfactory one, and that the turions were pre-

vented from developing owing to adverse conditions, of which

the difficulty of intake of water, necessary for expansion, is

probably important. No evidence was obtained which indicated

that opening of the turions (on soil) was dependent on the

intensity or the duration of the illumination, and these would

seem to be the only variable factors since the room temperature

remained fairly constant.

Only one plant was examined to determine if stomata had

developed on the leaves, but a careful search failed to reveal

any.

In several seedlings the tips of some of the primary leaves

penetrated the substratum. It would be unwise to adduce

this as evidence that these leaves can function as absorbing

organs. The primary leaves in water or on soil, are transient

structures, decaying as the shoot grows and finally becoming

detached from the plant. If, therefore, these leaves are able

to fulfil an absorptive function, it can be of little value to the

seedling, which retains these structures only for a little while.

The primary leaves normally turn downwards after a short



SEEDS AND SEEDLINGS OF UTRICULARIA VULGARIS, L. 51

time (cf., Text figure 4, F, K, and J), and the more feasible

explanation is that, in so doing, the tips of some slipped between

the soil particles, and thus appeared to be penetrating the

substratum.

Discussion

Reference has already been made to certain points in the

life history of Utricularia vulgaris which still remain obscure.

One may note also our lack of definite knowledge on the

factors which condition flowering, and especially the production

of viable seed (8). The phenomenon of delayed germination,

so well shown in the single capsule which it was possible to

keep under observation, certainly calls for further investiga-

tion
;

the behaviour of these particular seeds may have been

induced by laboratory conditions, although it is more likely

that it is similar in nature
;

if delayed germination occur in

nature then a crop of seeds might yield young plants in two

successive years at least. It is also worthy of note that no

information is available on the behaviour of seedlings in

nature
;

it would be of great interest to know if the seedings

mature, that is, assume adult size and the more complex type

of leaf, during the second year, or whether some years elapse

before the seedling acquires adult characters ;
all the seedlings

described in this paper were grown in relatively small amounts

of water and in rather poor light, so that it is undesirable to

conclude that they behaved as seedlings would under natural

conditions. It is known that the volume of water in which

they live exerts a considerable influence upon the growth of

certain water snails (14), and it may be that Utricularia seedlings

are similarly affected
;
apart from volume of water, the type of

water used (tap water or pond water obtained in South

Hertfordshire), may be, and probably is, totally different from

that in which the plants normally grow.

Another point of interest is the formation of turions by the

seedlings. Winter buds formed in nature by first year plants

may be larger than those which have been described above.

Clarke and Gurney (3) record what appeared to be a dwarf

race of Utricularia vulgaris occurring at East Ruston, which

produced turions sometimes not more than 1 mm. in diameter
;

these turions gave rise to small plants with reduced leaves of
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a very simple type. While the authors considered the plants

to be mature, Dr. R. Gurney, in answer to enquiries, does not

consider it impossible that they were seedlings, or at least,

young plants, and not mature plants of a dwarf race. In

favour of this view is his information that none of the plants

flowered. These plants were, as far as he can recall, confined

to one spot, which may be evidence of their immaturity, since

flowering plants of this species are often very local
;

on the

other hand, evidence has already been put forward in the

present paper for concluding that the seeds, when produced,

are widely dispersed. At any rate, these plants would seem to

have had a somewhat striking resemblance to the seedlings

here described.

Arber (1), on the authority of Gluck (4) and Luetzelburg

(12), states that U. vulgaris can only survive as a submerged

plant, although both U. minor and 17. intermedia can, rarely,

produce land forms
;

the cultures already described, demon-

strate that seedlings, and even second year plants can exist in

a subaerial environment, but absence of stomata on such plants

and the erratic opening of the winter buds under culture

conditions, does seem to indicate that U. vulgaris is more

exclusively aquatic than either U . minor or U . intermedia :

the possibility of land forms of the plant appearing in nature

would seem to be remote, nevertheless they might be met with

during a dry year or during the succeeding summer.

Summary

1. The seed and seedling of Utricularia vulgaris, L., are

described.

2. Germination of the seed does not start until the spring

following the year in which the seed was produced. Seeds

from one capsule germinated over a period of 11 or 12

months.

3. When the seed germinates some six primary leaves emerge,

to be followed rapidly by about as many more. It is not

always possible to separate these two apparent whorls,

but usually they are distinct.

4. Associated with the primary leaves there is usually a

primary bladder, a shoot and a small “ adventitious shoot
”
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(the “ Ranke ” of Pringsheim). The “ adventitious shoot
”

does not develop further.

5. The primary leaves are nearly always subulate and un-

branched. The cauline leaves of the seedling generally

consist of two lateral leafy segments, more or less branched,

and a median bladder. There is usually a single leaf at

each node.

6. Certain variations in the form of the leaves and nodes are

described ;
some anomalous primary leaves are also noted.

7. The development of the seedlings in water, both well

illuminated and in eery weak light, is described. The

seedlings usually produced turions in November.

8. Seedlings grew satisfactorily on moist soil in petri dishes,

and formed turions in November or December. The

opening of such turions in the following spring was erratic,

irregularities being due, it is suggested, to the unusual

environment.

The authors desire to thank Professor T. G. Hill and

Professor E. J. Salisbury for helpful advice and criticism during

the progress of this work.
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SCOLT HEAD ISLAND REPORT, 1934-35

By J. A. Steers

Following the precedent of last year only a brief account of

the main points of interest dealing with the Island will be

given.

1. The Ternery and Far Point have once again been mapped

by Mr. R. F. Peel. The Ternery dunes are still subject to

erosion and have lost ground. The beach beyond the dunes is

swept over by waves during high tides, and is being flattened.

No true break-through has yet been formed, but immediately

west of the Ternery dunes the water moves over more easily

than elsewhere and at a high spring tide is almost three feet

deep. The small dunes—the nesting place of the Sandwich

Terns—near the Far Point are still safe (September, 1935) and

form very tiny islands at springs. The Far Point is accreting

on its western face, and several more or less concentric sand

and shingle ridges have been added to it. The whole beach

from the Ternery to the Far Point is being gradually pushed

inwards (i.e. eastwards).

2. The measurements of the rate of silt accretion were

successful. The following precis of the results is based on a

short paper by the writer in the Geological Magazine for October,

1935. The experiment was carried out on Missel Marsh, the

lower part of which is covered by a close turf consisting mainly

of Aster tripolium, Salicornia spp., Suceda maritima var. Jlexilis,

Spergidaria media, and occasional plants of Limonium humile

and Triglochin maritimum. Throughout this part of the

marsh there is a close covering of Pelvetia canaliculata forma

libera and Bostrychia scorpioides, both free-living sea-weeds.

The upper part of the marsh is relatively bare, and is in the

early stage of colonization by Salicornia spp. and other plants,

many of which begin their growth in mats of Enteromorpha and

other algae. At the top of the marsh vegetation is again thick,

consisting of such plants as Obione portulacoides var. parvifolia,

Statice reticulata, etc., which gradually pass to a belt of Suceda

fruticosa, and other plants associated with the shingle and

dunes.
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The method used to find the rate of accretion was first to

put down on the marsh a thin spread of plum-coloured Alum
Bay Sand and then to measure the amount of silt deposited

over the sand after a given interval of time. (See F. W. Oliver,

Blakeney Point 1915-16, Report p. 16). The sand spread over

the marsh soon settles, in the plant-covered area, on the true

marsh surface. The table shows the spacing of the patches

(each about three feet long by six inches wide) and their

distance from Norton Creek. The line was levelled and

referred to the island survey datum. A full record was made
of the creeks and pans crossed by the line. In the bare upper

part of the marsh the experiment was unsuccessful—the sand

was washed away by tides or rain, or blown away by wind.

Hence, the figures refer only to the lower, thickly covered, part

of the marsh.

Station.

Distance in feet

from Norton Creek.

Average amount of

accretion (mm.)

1 0 10.0

2 96 5.5

3 178 5.7

4 234 8.0

5 292 7.8

6 354 5.0

7 421 5.6

8 459 6.3

9 498 5.0

10 512 12.3

11 587 6.2

12 632 5.0

13 703 4.7

14 754 5.0

15 805 4.0

16 850 5.0

17 893 0.0

18 980 0.0

The average rate of accretion for the whole line was about

5b millimetres. The experiment ran for a year, July 1934 to

July 1935. It will be noticed that the amount of accretion

generally decreases with distance away from Norton Creek, and

is usually greatest (e.g. station 10) between well-developed

creeks.
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3. In September 1935, live new lines of sand patches were

put down. The very distinctive Alum Bay sand was un-

obtainable, so a ginger-coloured sand from Leighton Buzzard

(L. Greensand) was used instead Time alone will show how far

these new experiments will be a success. The lines laid out

were (1) on Missel Marsh (nearly coincident with that put down
in 1934) ; (2) A short line on the western part of Hut Marsh

;

(3) a long line on the middle part of Hut Marsh, extending from

the bare patch near the western end of Hut Hills to near the

mouth of the large western creek (i.e., just east of the end of

Butcher’s Beach)
; (4) a main line and a smaller subsidiary line

on Plantago Marsh (upper part of Great Aster Marsh)
;
and (5)

a short line across one of the new marshes just north of the

eastern end of Brancaster Golf Links. In all, about nine

hundredweights of sand was used.

4. References have appeared at intervals in these reports

concerning a stereo-photo survey. Mr. J. W. Loxton, who
has now started detailed work, contributes the following

notes :

—

A method is required of obtaining quickly a permanent

record of areas which are suffering rapid changes, both physio-

graphically and ecologically. Plane-table survey is unexcelled

for mapping the larger features, e.g. the shape and position of

Far Point, but is not suitable for such subjects as the spread of

plant growth over bare mud or for measuring the detail of the

cutting back of creek-heads, etc. The method here described

is an experiment, in which it is hoped to overcome some of the

difficulties. It was used with great success by Finsterwalder

on the 1928 Alai-Pamir Expedition 1 and more recently as a

control for aerial survey by Danish expeditions in Greenland-,

but both these districts are mountainous, so that the axis of the

camera can often be brought nearly perpendicular to the surface

to be photographed—the ideal case. The flatness of Scolt Head

Island renders a complete and accurate photo-survey of the

island as a whole very difficult except from the air.

For any particular subject, however, a base is selected, and

the ends, A and B, marked permanently so that it can be used

again in later years. The length AB is measured. The photo-

1. Allgemeine Vermessungs Nachrichten, 1930.

2. M. A. Spender in the Geogr. Journ., Oct., 1933.
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theodolite is set up at A and levelled, the photographic axis

being set as nearly as possible perpendicular to the base in

order to shorten the subsequent calculations. Any deviation

from the perpendicular must be measured. After exposing the

plate, the instrument is set up at B with the camera axis parallel

to its former position at A. Theoretically, no point in the view

at a finite distance will occupy the same relative position on the

two plates. This relative displacement is known as the parallax

of the point and can either be measured directly, or by the use

of the stereo-comparator. In practice the parallax of points

whose distance is more than twenty times the base-length is so

small as to make results unreliable. The smaller the ratio

distance : base, the more accurate the results, but less and less

of the view is common to both plates. From the parallax and

other known or measured quantities the co-ordinates of the

point with respect to one end of the base can be calculated and

plotted on a map. If the bearing of the base is known, the map
can be given its correct orientation.

The advantages of this method are that the time spent in the

field is reduced to a minimum and at the same time a permanent

record is obtained. By taking photographs from exactly the

same positions each year, it should be easy to measure the

amount of change. Unfortunately some of the earlier plates

perished in store, thus shortening the length of the record. It

is hoped, however, to get some useful results with the stereo-

comparator in the Geography Department at Cambridge during

1935 -6 .

The method can also be applied to tidal-contouring. The

theory is simple ; a pole marked in feet is set up and photo-

graphs are taken of the edge of the water as the rising tide

covers each division on the pole. But a stereo-pair cannot be

taken unless two cameras are used simultaneously, as the edge

of the water will have advanced appreciably during the time

taken to set up the theodolite again at the other end of the base.

The solution seems to be to take a stereo-pair at low water, and

a series of single photos from one end of the stereo-base as the

tide rises. Points along the water’s edge in this series are

selected and identified on the pair and their co-ordinates can be

computed.

The time available for tidal-contouring is limited, for the
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work must be completed in daylight during a rising tide. The
ebbing tide has an indeterminate “ edge ” which is difficult to

distinguish from wet mud and isolated pools. The level of the

water surface on any one marsh, when it is completely covered,

should be the same, but there seems to be a possibility of a

strong wind causing a gradient. As a marsh is covering,

strong currents may be seen in places, e.g., the mouth of a

“ low ”
;

this indicates a gradient and hence the water’s edge

may not be quite level. Vegetation also introduces difficulties
;

the water will often appear on the upper side of a wide Obione

fringe before the plants are covered, and in a photograph the

fringe appears as higher ground.

Each marsh requires its own tide pole, which must be visible

from the camera stations. The various poles must also be

connected by levelling, since the height of the water in ad-

joining marshes is different during most of the flood until there

is sufficient depth to allow free flow from one to another.

5. Mr. E. A. Ellis sends the following details :

—

(a) Galls caused by Mecurus collaris Gemar were recorded

on Plantago maritima in July 1935 (V. J. Chapman).

(b) Among the fungi collected by Deighton and Clapham

in 1925 (See Trans. Norf. & Norw. Nat. Soc., Vol. XII, 1924-25)

Dr. Alex Smith has determined the following species additional

to those previously recorded :

—

Spheerotheca hamuli var. fuli-

ginea (DC) Burr on Taraxacum officinale, Erysiphe cichoracearum

DC on Sonchus asper and Cynoglossum officinale ; Uromyces

acetosce Schrot. on Rumex acetosella.

6. Mr. P. Brodie has contributed the following additional

list of Lepidoptera found on the island :

—

Gonostigma antiqua L. Agrotis nigricans L.

(wrongly listed as Arictitans last year)

Noctua plecta L. (F. Sowels) Neuria reticulata Vill.

Mamestra oleracea L.

Miana bicoloria Vill.

Leucania pallens L.

Caradrina alsines Bkh.

Aglossa pinguinalis L.

Gelechia umbrosella Z.

Gelechia terrella Hb.

Hama sordida Bkh. (F. Sowels)

Xylophasia lithoxylea F.

Caradrina quadripunctata F.

(F. Sowels)

Ennomos alniaria L.

Aristotelia tetragonella St.

Gelechia senectella Z.
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7. In July Mr. O. H. K. Spate and others made a plane-

table survey of the so-called “ Roman ” camp site at Brancaster.

At the end of September Messrs. R. R. Clarke and J. S. K. St.

Joseph began their excavations. It is greatly to be hoped that

next year they will be able to continue their work, especially

on that part of the site abutting on the marshes.

Further work has also been carried out at Thornham.

For an account of this see a paper by J. A. Steers in the

Geographical Journal, January, 1936.

8. The creek system on the west of Missel Marsh was re-

mapped this year. Whilst it was quite clear that some of the

creeks had cut backwards during the past twelve months, no

very definite measurements were possible. Later mapping

should show interesting developments.

9. Mention must also be made of certain matters which

cannot be considered under the heading “ work done,” but are

nevertheless relevant to any Report on Scolt Head Island.

(a) On September 7 and 8 two large parties of the British

Association visited the island. Section D (Zoology) were led

by Dr. S. H. Long and Section E (Geography) by the writer.

(ib

)

Dr. Niels Nielsen and Dr. H. Thamdrup, both of

Copenhagen, visited the island. These two gentlemen have

carried out a great deal of work on the marshes of the west coast

of Denmark where Dr. Nielsen has a field laboratory on the

Skalling Peninsula, just north of Esbjerg harbour. This visit

was returned later in the year by Mr. J. W. Loxton and the

writer. A closer collaboration with Skalling is much to be

desired, as is also a connection with the Dutch station at Den

Helder and the German station at Wilhelmshaven. Scolt

problems are merely part of those of the North Sea shores in

general, and the interchange of visits, and the discussion of

work and results are valuable, (c) Dr. V. J. Chapman, whose

ecological work on Scolt is known to all readers of these Transac-

tions, has gone to America to study the Atlantic marshes. He
gained a Ford Fellowship and should be in a position to carry

out very interesting comparative and other work.
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Photo] [J. E. M
Carr on West side of Hockham Mere, June, 1934, showing fall in water level.

Photo] [J E. M.

Tussock Sedge (Carex paniculata
)
on Poor’s Allotment, Hockham Mere,

November, 1935
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IV

HOCKHAM MERE
By J. E. G. Mosby, D.S.O., M.A.

with Botanical Notes by E. A. Ellis

On the high plains of Norfolk in the parishes of Breckles and

Great Hockham, latitude 52°30. N. and longitude 0°30. E.,

there is a shallow depression which contained in Tudor times

a lake or mere of some 280 acres, called Hockham Mere. A
few miles to the south-west there is a group of smaller meres,

e.g., Ring Mere, Lang Mere, Fowl Mere and the Devil’s Punch

Bowl, all situated in the Breckland region where the chalk is

covered with a superficial layer of glacial material, and occupy-

ing swallowholes—subsidences caused by the solution of the

chalk. The variation of their water level with periods of

complete dryness, and absence of any surface drainage outlet,

are well known characteristics. On the east of Hockham,

where the mantle of glacial drift is of greater thickness, other

meres such as Seamere and Old Buckenham Mere are to be seen.

These meres which appear to have had natural outlets, may
occupy hollows in the irregular surface of the drift—or channels

dammed up by kame-like features. From the standpoint of

their morphology and situation we may consider these meres

of mid-Norfolk as falling into two classes—(1) those to the

west of Hockham, which occur along belts roughly perpendicular

to the regional strike of the chalk—a fact which suggests

the influence of master dip joints—and (2) those on the

east of Hockham. It is evident that Hockham Mere

situated on the eastern margin of Breckland and having a

natural outlet, forms an interesting link between the two

classes. Taking into account the contours of the surface of

the chalk*, which indicate that the general height of the chalk

in this district is somewhat above the level of the bed of the

mere, it is feasible to suppose that the Hockham depression

may have been formed by sub-surface solution of the chalk
;

and further it is not impossible that the other meres in class 2

*P. G. H. Boswell, “On the Surface and Dip of the Chalk in Norfolk,”

Trans. N. & N. Nat. S., 1919-20, vol. XI, pt. I.
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are also due to sub-surface solution at the chalk junctions—

•

for such solution has gone on under covers of equal or greater

thickness elsewhere in S.E. England.

I am unable to offer even an approximate date of the formation

of Hockham Mere, but the presence of a mesolithic settlement

near the eastern end (see appendix I) is an indication of the

existence of a lake of considerable size in the stone age. No
mention of the mere is made in Domesday. In the Tudor

period the mere is mentioned in the rolls of Henry VII, Henry

VIII, and Elizabeth and it appears that the measurements

mentioned in Blomefield
—

“ it contains 14 score acres and it

is in circuit 708 perches, every perch contains 18 feet ”—refer

to this period. At this time the Lord of the Manor had a fish

house on the lake.

The mere is marked on R. Morden’s map (1695) as circular

in shape with a stream flowing eastwards to the Thet, but H.

Moll’s map (1720) shows the mere as oval in shape with its

greatest length east to west. Moll’s map is more accurate in

this respect ;
he also shows the outlet to the east. This stream

is known locally as the Breckles River, and although it is now a

mere ditch it is quite easy to distinguish its valley. On James

Corbridge’s map of Norfolk (1730) the word ‘ Meer ’ is inserted

on the site, but no outline is given for the lake although the

Breckles river is shown. Blomefield writing in 1737 speaks

of ‘ Hockham Mere, alias Cranberry Fen ’

;
thus it seems prob-

able that by this time the mere was considerably overgrown

and had the appearance of a reed swamp. The thickness of

the peat deposits support this supposition. Faden’s map
(1797), made from the survey and measurements of Thos.

Donald, Thos. Milne, and assistants during 1791-4, is drawn

to the scale of one inch to the mile and contains a wealth of

topographical detail. On this map the whole area is repre-

sented as heath or common and called Breccles Heath
;
and as

different symbols are used to distinguish heath and fen there

can be no doubt that the surveyors did not regard this spot

to be either marshland or fen. Further Faden shows the area

to be devoid of woods, and he shows a stream, starting from

the springs at the western end of the site of the mere, which is

continuous with the Breckles River shown in the previous

maps. If Faden is correct then the generally accepted state-
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ment that the Mere was drained and inclosed in 1 795+ does not

appear to be quite accurate. W. G. Clarke, who quotes this

statement at least twicef seems to have felt this too for on one

occasion he states that the Mere was drained in 1 755 J

Mr. R. A. Warren, Clerk to the Parish Council of Gt. Hockham
told me that there lived in this village over forty years ago an

old man of seventy or more called Adams. This old man used

to tell the village boys the story of the draining of the great

lake of 200 acres and said that he had a book with all the details

written in it. (Alas, so far I have been unable to trace this

book). Turning to the Inclosure Act of 1795 and the Inclosure

Award of 1798, both of Gt. Hockham, I find there is no mention

of the mere or any extensive drainage operations
;
and although

there is some reference to new drains, they appear to be nothing

more than the usual provisions mentioned in such acts. The

map accompanying the Inclosure Award makes no distinction

between the Mere site and the rest of the parish, but as it shows

no water there and an allotment of 20 acres to the Poor of the

parish for turf cutting, it can be assumed that the Mere had

been drained before 1798. Mr. Robert Stimpson of Cranberry7

states that Thos. Baring put down stout oak boards in the

main drain c. 1815. From the above it seems probable that

more than one attempt was made to drain the Mere, the first

taking place between 1750 and 1790

;*

* and a more effective

scheme being carried out between 1795 and 1798. In the years

1824-26 A. Bryant made an actual survey of the County, and

published his map of Norfolk in December, 1826 on a scale of

12|-" to 10 miles. On his map neither heath nor fen occur on

the site of the Mere, and he shows a belt of trees about three

furlongs in length and 100 yds. wide on the north side of the

main drain, also a more extensive plantation on the south.

fWra. White’s Directory of Norfolk (1836).

|W. G. Clarke, “ Norfolk Lakes and Meres,” N. & N. Nat. Soc.,

1921-2, Vol. XI, pt. III.

fW. G. Clarke, ‘‘An Early Neolithic Site at Hockham,” Norfolk, Proc.

Prehist. Soc. E.A. 1923, Vol. IV.

fBryant’s Norfolk Churches (1913).

}W. G. Clarke, ‘‘Vanishing Meres,” Norfolk Chronicle, April 9th, 1921.

*A. Young, ‘‘The Farmer’s Tour through the East of England ” (1771)

mentions successful experiments in the draining of water-logged ground
in other parts of Norfolk.
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A large scale estate map (13J ins. to the mile) showing the land

owned by Henry Samuel Partridge Esq. in 1830, gives a clear

and accurate picture of the utilisation of the site of the Mere

south of the main drain, viz. 33 acres of woodland, 34 acres of

good pasture, 30 acres of arable land and an allotment of 20

acres for the poor. Each plantation and meadow in the reclaimed

area was made accessible by a well-drained drove, and a road-

way connecting Cranberry with the village of Hockham went

across the old bed of the lake. Apart from the construction

of the Thetford—-Watton Railway across its western margin,

changes were slight for the remainder of the century.

During the War a great deal of timber was felled, and less

attention was paid to the upkeep of the drains with the result

that they were unable to keep the land dry. By 1920 the drains

were almost completely blocked. W. G. Clarke writing about

this time said,* “ The site is now a swamp with great quanti-

ties of Osmunda and Sphagnum.” During the next four years

a quantity of water collected, sufficient to attract large numbers

of wild duck which came from the direction of Wretham and

provided excellent shooting. Hides were erected on piles at

various points, and sportsmen had to use boats to reach them.

Mr. F. N. Pearce, a keeper of Breccles Hall, told me that in 1930

he fed over 800 wild duck and that the lake abounded in fish

—

pike, dace and eels. In 1932 the water reached its highest

level so much so that the railway was raised about 3". The

water in November 1932 was 2' 3f"t below the level of the top

of the rails. (The measurement was taken from the centre

of the main drain at the point where it passes under the railway.)

The Forestry Commission started drainage operations in 1933.

The water level dropped 2'
6J", and the wild duck deserted

the spot.

When I visited the area in 1934 the water has subsided

further, but the ground was very soft and for the most part

water-logged, as no work had as yet been done on the net-

work of smaller dykes which fed the main drain. In the

woods a large number of trees had been killed by the inunda-

tion, giving them an appearance resembling the woods in the

*W. G. Clarke, “ Norfolk Lakes and Meres.”

^Details supplied by Mr. H. R, Statham.
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HOCKHAM MERE, 1932

See Appendix II., page 65
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Somme district after weeks of heavy shell fire. The dead
trees were mainly silver birch with some Scotch pine and oak.

(see Photo.)

As the extent of the recent flooding was clearly defined by
the vegetation I made a map of the shore line. In this work I

received considerable help from Mr. J. J. Smith for the Hock-
ham side and Mr. F. N. Pearce on the Breckles side, both of

whom knew the area extremely well when the flood was at

its height. (See map 1) An air photograph taken by Mr.

H. F. Low in 1935 (N. & N. Aero Club, Ltd. Negative No. 908)

shows this outline admirably and agrees with the map made
in the previous year. The reopening and widening of the

drains helped by two remarkably dry years have wrought
considerable changes here. It is now possible to walk dry-

shod over the whole site. The water table has fallen three

feet. The aquatic vegetation is rapidly dying off and being

replaced with land plants. Shrinkage of the peat has taken

place to the extent of 3 or 4 inches. Horses and cattle graze

on dry land which, three years ago was covered by water vary-

ing in depth from a few inches to three feet.

Appendix I. Mesolithic Site—marked X on Map I—has already been
mentioned*. In 1934 Major Fowler, Mr. E. A. Ellis and I visited the
site and we found three partly worked flakes (1-in. to 14-in. long), a
core from which flakes had been chipped, several flint chippings, and
one unworked flake 5-ins. long. All were taken from the surface which
had been ploughed by the Forestry Commission a year previously.
As Spong Heath is planted with young conifers there seems little

prospect of making a satisfactory examination of the site.

Appendix II. Maps. Map I.—The heavy lines show the extent of

the recent flooding of Hockham Mere (area 220 acres) and three small
islands. The trackway on the extreme west is Peddars Way and on
the east the road from Hockham to Breckles is marked. The dotted
line ZZ shows a possible shoreline of the ancient mere. Within the
lake the area outlined and marked S is part of the Poor’s Allotment
shown as a marsh on O.S. 6-in. map 1906. The broken line running
from west to east shows—the parish boundary between Hockham and
Breckles—within the lake it shows the main drain—from S.P. to W
the general course of the old Breckles River, now a drain. S.P. stands
for Spong Plantation. Y marks a spot in Furze Allotment where I

picked up a pot-boiler. The railway constructed across the western
end of the site is marked. The letters CR and the figures 16 and 13
are included to facilitate comparison between maps I and II. Map II

is taken from H. S. Partridge’s estate map 1830. The main drain is

shown by a thick line on the north and the intersecting drains by
continuous straight lines. It will be seen that there are a number of

parallel drains about 22 yards apart. An examination of the space

*W. G. Clarke, “ An Early Neolithic Site at Hockham.”
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between the drains situated between the meadows 2 and 5 indicates

that this may have been used as a trackway, but the wide piece on the

western side of 10 was planted with trees. The broken lines indicate

field boundaries. Roads are shown leading from Cranberry and one
from the Poor’s Allotment to Gt. Hockham (“ to G.H.’’). CR stands
for Cranberry (a farm house). The large letters indicate land use—F
for woodland, M. for pasture, A for arable. All fields numbered are

named as follows—1, Breckles piece; 2, Home Meadow; 3, Middle
Slip

; 4, Further Slip
; 5, Shed Marsh

; 6, Shed Marsh
; 7, Middle Piece

;

8, Pit Piece
; 9, Poor’s Fen Piece

; 10, Poor’s Allotment ; 11, North
Common

; 12, the Plains
; 13, the Heath (Spong Heath now)

; 14, Pit

Breck
; 15, Hut Breck

; 16, West Common
; 17, South Common ;

18, Rule’s Belt
; 19, Wash Pit Breck

; 20, Sallow Pit Breck ; 21,

Seven Acres.
Appendix III. Additional Notes. The catchment basin is small,

roughly about five square miles. The height of the watershed is from
145 feet to 155 feet above O.D. and the surface of the water of the
recent flooding 112 feet. The average annual rainfall of 24-ins.

contributes only a small part of the water supply ;
the main supply

being provided by springs situated near the western end of the main
drain. The old bed of the Breckles River, situated along the northern
edge of Spong Heath, is planted with young oaks. The drain con-
structed along the southern edge of Spong Plantation attains its greatest
depth here—15 feet, and at this spot is about 11 feet lower than the
bed of the Breckles River. I estimate that the surface of the Mere
would have to rise about eight feet above the level of 1932 before the
water could flow into the Breckles River. If the maps which show
the Mere with this river as its outlet are correct, then ZZ on Map I is

a possible shore line, and the area 280 acres given in Blomefield seems
reasonable

;
points of comparison with Fowl Mere—curvature of

bed and absence of peat near the margins—strengthen this view. The
peaty deposits exposed by the reopening and widening of the ditches
show that the average thickness of the peat between the railway and
Poor’s Allotment is at least four feet, and probably considerably greater.

At a spot near the main drain some 200 yards west of the Poor’s Allot-

ment, the dark peat is six feet in thickness and rests on a light brown
peat. The latter, Major Gordon Fowler said, was not unlike “ Bears’
Muck —a common deposit in the Fen District. No deposits of peat
were found outside the flood area shown in map I, working inwards
from the edge not far from the eastern margin of Middle Piece, there
was no peat for the first five yards

;
at 15 yards the peat was a few

inches thick and at 50 yards it was 2-ft. 6-ins. It would appear from
an examination of the few exposures available that the peat rests on
glacial out-wash which varies in character—-on the eastern side this

deposit is of a light grey colour, known locally as blue clay. In the
south of the western half at a depth from three to five feet, the deposits
are light brown. A sample of the latter analysed by Dr. S. W.
Wooldridge included the following—10% true sand, 70% silt and 20%
clay. The silt and sand is almost pure quartz. The particles are
on the whole angular, and there can be no doubt that the material
represents a water-laid deposit.

The writer desires to thank :
—The Hon. Mrs. Montague and the

Forestry Commission for their kind permission to use their grounds
freely during the field work

;
Mr. J. J. Smith for the very valuable help

given on several occasions
;

Dr. S. W. Wooldridge for geological

notes
; The Norfolk Research Committee for providing the cost of the

air photographs
;

Mr. R. A. Warren for permission to use the estate

map and the inclosure acts
;

Messrs. R. R. Clarke, W. Muir,
R. Stimpson, F. N. Pearce, J. Fitt and many others who supplied
valuable information.
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HOCKHAM MERE, Appendix IV

NOTES ON THE VEGETATION

By E. A. Ellis

In a few brief visits to the site it has not been found possible to
make a comprehensive botanical survey. Some indication of the
present state of its plant communities and their evolution can be
given as follows. The great depth of peat in the centre shows that,

apart from drainage schemes, a mere of considerable antiquity had
been “ growing up ” till it had in large measure reached the alder-carr

and closed reed-swamp stage. In 1934 one found few “ open water
”

species, such as Nymphcea lutea, and comparatively small quantities of

open reed-swamp plants such as Typha latifolia and Ranunculus lingua.

The next stage in advance was represented by Glycerin aquatica, Phalaris
arundinacea, Phragmites communis, and much Carex paniculata. The
tussock-swamp characterised by the last was far in excess of reed-
beds and extended among the sallows and alders. Peucedanum palustre,

Cicuta virosa and Dryopteris thelypteris were abundant, and in places
Potentilla palustris and Menyanthes trifoliata with Betula alba indicated
a more acid facies. One found no trace, however, of the " great
quantities of Osmunda and Sphagnum ” mentioned by W. G. Clarke
in 1921. While the species present were almost wholly typical of

the Norfolk Fens, their grouping and condition showed evidence of

man’s recent interference with factors controlling water level. In
the southern part of the mere bed there were in 1934 remarkably large

tracts of almost pure Peucedanum and Cicuta where the water had
receded, and another of Cirsium palustre

; it seemed certain that the
fruits of the two former had germinated successfully among few
competitors in the flood debris, and that the air-borne seeds of the
latter had been swept on to a clear patch and succeeded under slightly

less swampy conditions. One does not expect to find such uniform
cultures of these plants normally.

Major Fowler probed the ground at intervals from the southern
edge towards the middle, samples brought up by his rod showing
that marsh humus and then true peat lay over a shallow pan of fine

clay, beneath which was sand. The drier margin was dominated by
Holcus lanatus, and there was a well-marked zone of Juncus inplexus

where the clay came near the surface ; this gave way to Juncus con-

glomeratus a little farther into the swamp. Mole-hills were numerous
here, making possible the incursion of plants from higher ground.
Next appeared Cirsium palustre, Mentha aquatica, Scutellaria galeri-

culata, Veronica scutellata and much Equisetum limosum, and in the
south-west corner Hydrocotyle vulgaris with Salix repens and other
species of sub-acid fen type. Another piece of marsh at this end
showed modification by grazing, with Trifolium repens, T. pratense,

Potentilla anserina, Cynosurus cristatus, Beilis perennis, Ranunculus
repens, R. acer and tufts of common and glaucous rushes.

By the autumn of 1935 the water level had dropped still farther

and the more open tracts of swamp had suffered drought and trampling ;

shrinkage of the peat was in progress, and a striking epitome of the

situation was given by the doomed Carex paniculata shown in Plate 5.
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V

THE BRITISH ASSOCIATION AT NORWICH IN 1935

The first visit to Norwich of the British Association for the

Advancement of Science since the formation of this Naturalists’

Society was in September, 1935, when many of the Society’s

members rendered efficient service.

Mr. F. Leney was Local Honorary Secretary of the Conference

of Delegates of Corresponding Societies, Mr. H. J. Howard
was L.H.S. of Section D (Zoology), Miss G. V. Barnard L.H.S.

of Section H (Anthropology), Miss A. M. Geldart L.H.S. of

Section K and K* (Botany and Forestry).

In a Scientific Survey of Norwich and District (specially

prepared) the Botany of Norfolk was described by Messrs.

W. A. Nicholson and E. A. Ellis, the Zoology of Norfolk, by

Mr. H. J. Howard, and “ Some Norfolk Scientists ” by Mr. F.

Leney.

It is gratifying to notice the appreciation of the work of this

Society expressed to Section K (Botany), by Mr. F. T. Brooks,

M.A., F.R.S., in his Presidential Address, as follows :

—

“ Norwich, the metropolis of East Anglia, is a particularly

appropriate place for a gathering of botanists, partly because

of the great interest taken in our subject by the Norfolk and

Norwich Naturalists’ Society and the Norfolk Research Com-

mittee, and partly because of the varied character of the

vegetation in the vicinity .... East Anglia is floristically

one of the most interesting parts of the British Isles, as is

evident from Prof. Salisbury’s classical monograph. The

East Anglian Flora, published through the great enlighten-

ment of the Norfolk and Norwich Naturalists’ Society. The

same Society sponsored the Flora of Norfolk in 1914, which

was edited by Mr. W. A. Nicholson and which contained an

especially interesting chapter on Physiography and Plant

Distribution by Mr. W. H. Burrell.”

“ Mr. H. J. Howard, of the Norwich Museum, is one of the

chief authorities on the Mycetozoa, Mr. E. A. Ellis of the same

Museum is an ardent botanist who has recently published a

valuable list of the Rust Fungi of Norfolk, and Dr. G. Edward
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Deacon of Brundall is an assiduous student of the Fungi who
has contributed to our knowledge of the Botrytis disease of

roses and who has been of great assistance to myself in providing

material of certain other rose diseases under investigation at

Cambridge.”

Mr. Brooks also referred to Prof. Oliver and Prof. Salisbury

at Blakeney, and to Dr. C. B. Plowright, who have contributed

valuable papers to our Transactions.

Mr. H. W. Back and other members rendered valuable

assistance in directing excursions to Hargham (Sir Hugh
Beevor, Bart.), Rockland Broad and Wheatfen, Thetford

Heath and Forest, Wretham Meres, to How Hill (Mr. E. T.

Boardman) and Barton Broad, Holkham (the Earl of Leicester)

and Weasenham.

In Section D (Zoology) Mr. Leney gave an account of the

zoological collections of the Norwich Museum, and by means

of well-chosen slides indicated the great changes which have

taken place in the arrangement of the material. Stress was

laid upon the Norfolk Room with its dioramas, and our visitors

were loud in their praise of what is undoubtedly an unique

feature in museum technique. Mr. Leney gave a paper to the

Conference of Delegates of Corresponding Societies on the

purpose and achievement of these dioramas. One session was

devoted to a Symposium on the herring problem, including

papers on the nature, extent and significance of vertebral

variation in the herring with reference to the ‘ race ’ problem,
“ Recent additions to the knowledge of the herrings of the

southern North Sea,” and “ The herring in relation to the

plankton.” Various factors were discussed such as phyto-

plankton concentrations, direction of wind, the date of the

October full moon, and the January temperature of the water

in the Channel which is the main spawning ground of the

herrings of the southern area, all of which influence the swimming

of the herrings. An account was given of the results obtained

by the use of a plankton indicator used on herring drifters

during 1930-34 resulting in the new positive demonstration

of correlation between the number of herrings caught and

their food (Calanus). The instrument is now being used

commerically. An excursion was made to the Fisheries

Laboratory at Lowestoft, where through the kindness of the
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Director and his staff practical acquaintance was made with

the methods used in tisheiy research.

In connection with a discussion based upon Prof. Balfour

Browne’s presidential address, Dr. Robert Gurney dealt with

the distribution of fresh-water entomostraca and their relation

to precise association of species with particular environments

in so far as it referred to the “ species ” problem.

There was a joint discussion between the Sections of Forestry

and Agriculture on the utilisation of light land, with special

reference to Breckland, including the climate, soil, vegetation

and the present use of Breckland, also new forests in East

Anglia.

A paper of exceptional interest with regard to our county

was that given by our secretary, Dr. S. H. Long to the Conference

of Delegates of Corresponding Societies in the Stuart Hall

upon the Norfolk Bird Sanctuaries and the history and work

of the Norfolk Wild Birds’ Protection Society. His address

was followed by fine cinematograph films shown by Lord

William Percy dealing with the domestic life of the bittern

and heron on a Norfolk Broad. On the following Saturday

many members of Section D made a whole day’s excursion to

Scolt Head Island where Dr. Long met the party and showed

them over the sanctuary. The return journey was made via

Blakeney where tea was taken, and along the coast road back

to Norwich.

Mr. Hugh Ramage communicated a paper upon his work in

connection with the spectroscopic analyses of animal tissues.

During the whole period of the meeting there were exhibits

in the demonstration room by local members, viz. :—A series

of specimens and slides illustrating “ The pattern of the medulla

oblongata in Teleostean Fishes ” by Dr. H. Muir Evans, a

collection of Norfolk Fresh-water Polyzoa by Mr. H. E. Hurrell,

and a collection of Norfolk Mycetozoa by Mr. H. J. Howard.
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VI

THE NORFOLK BIRD SANCTUARIES

A paper read at the Meeting of the British Association

in Norwich, September 6th, 1935 by

Sydney II. Long, M.D., F.Z.S., M.B.O.U.

It was in 1888—47 years ago—that the first Wild Birds Pro-

tection Society, the Breydon Society, was formed in Norfolk.

This date precedes by one year the foundation of the Royal

Society for the Protection of Birds, so that Norfolk would seem

to have been the pioneer county for employing bird watchers.

At about the same date Charles Hamond, with the co-operation

of Colonel Feilden, formed the Wells Wild Birds Protection

Society. Two years later a similar Society came into existence

for the protection of the nesting birds on Blakeney Point, and

in, or about, 1905 the late Colonel Cresswell started a fourth

society for protecting the ternery at Wolferton. In 1921 these

various societies were amalgamated, their funds pooled and their

administration taken over by a committee of Norfolk naturalists

called the “ Norfolk Wild Birds Protection Committee,” which

is now a committee of “ The Norfolk Naturalists Trust.”

Breydon Water is a tidal estuary, but it is not a breeding

ground, though of late years an increasing number of sheld-

ducks have nested in the vicinity, especially in the neighbour-

hood of Burgh Castle. The estuary is of interest because it is

the halting place of many passing migrants during the spring

and autumn and, in the old days, any rare visitor—and

there have been many—stood but a small chance of escap-

ing from the gun of the collector or his agent. Our watcher

is on duty during the summer months in a house-boat moored

in the middle of the estuary and his presence is undoubtedly

a deterrent to illicit shooting.

At Wolferton, which adjoins the Sandringham Estate, there

was a considerable colony of common and little terns nesting

on an extensive shingle flat on the edge of the Wash, but in 1927

the birds were driven away by workmen removing shingle from

the nesting grounds for the manufacture of cement : since

then this site has been practically deserted by the terns.
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The Wells ternery was situated on the north boundary of the

saltings between Wells and Stiffkey, a part of the Holkham

Estate and, to my own personal knowledge, was in a flourishing

condition as long ago as the eighties of last century. Trees

have since been planted on the boundary dunes, and in 1921 an

extensive fire occurred burning all the maram. In the following

winter most of these dunes were swept away by high tides and

gales, and in the next summer only about half-a-dozen pairs of

terns nested on the area. They have not since returned. One

interesting fact may be recorded in connexion with this ternery.

For seventeen years a pair of common terns returned and nested

;

they were identified by the nest being always placed in the

same position—adjacent to a piece of wreckage—and by the

eggs being unspotted and red in colour. The hen bird was

finally killed and eaten by a stoat.

Although Blakeney Point had been under protection for several

years it was not until 1911 that it became the property of the

National Trust, since when a whole-time watcher has been

employed.

The number of terns nesting on Blakeney Point is variable,

for this nesting ground is an alternative site to Scolt Head

Island. Whether as the result or not of protection it is difficult

to say, but judging by last year’s carefully taken census of nests

of the common tern, which totalled 1962 nests, this species is

not only maintaining its status but is also on the increase.

In addition to the common tern, Blakeney Point, like Scolt

Head Island, is tenanted by other species of shore-nesting birds

and the following nests were counted last year :

—

Redshanks ... ... 16 nests

Sheld-ducks ... ... 40 nests (estimated)

The increase in the number of nesting Oyster-catchers both

at Blakeney and on Scolt Head Island, where there were 38

nests last year, has been very noticeable. For example, in 1923

there were but 5 Oyster-catchers’ nests on Blakeney Point and

4 on Scolt Head Island. In 1922 we have the first authentic

record of Sandwich terns nesting at Blakeney, when 9 pairs

nested. Since then the number of this species has varied from

Little terns

Oyster-catchers

Ringed plover

29 nests

18 nests

123 nests
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anonymous donors, and to receive these there was formed
“ The Norfolk Naturalists Trust.” At that time these marshes

were largely flooded by inroads from the sea and were the resort

of numerous ducks and other wild fowl. Since then, however,

a new cut has been made through to the Cley Channel and a

natural shingle bank has arisen in the place of the old concrete

wall, and it is rarely now-a-days that the sea overtops this

barrier. At the same time, in normal seasons there are many
pools with reed beds on the marsh, which are the resort of ducks

and waders during autumn and winter. The whole marsh

is kept undisturbed from the middle of February to mid-August

and a number of ducks, including the garganey, nest on it. We
hope that the black-tailed godwit, ruff, black tern and spoon-

bill may be induced to nest there
;
perhaps also the avocet.

During the winter months the marsh is let for duck shooting,

the tenants being men of judgment who are as anxious as we are

not to do harm to the breeding stocks and rare birds. Also

the money is valuable for up-keep.

Having formed our Trust we then, naturally, began to look

around for other suitable places in the county that we could

secure as Nature Reserves. We purchased a reed bed of about

25 acres, known as “ Starch Grass,” in Broadland, as it was a

favourite nesting site of bitterns and harriers and other Broad-

land birds. Bitterns still nest there, but of late years the

harriers have nested just over the boundary—on the Horsey

Estate, which adjoins the property. Major A. Buxton under-

takes the protection of the property for us.

Alderfen Broad

It was but natural that our Trust should be anxious to own
one of the Norfolk Broads, in view of the way that these unique

English waterways are being spoilt by “ development.” It

was not, however, until 1930 that an opportunity occurred,

and Alderfen Broad was purchased. This is a property of 68

acres with some 20 acres of open water surrounded by reed

beds and marshland and three arable fields. It is ideal for our

purpose, as it is one of the very few broads that is not in navigable

communication with the river or other public waterway. It

is also removed from any public highway. It is a place of quiet

beauty, particularly attractive to the botanist. It also affords
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nesting sites for many of the broadland birds, but there is no
evidence that either bittern or harrier has ever nested on the

property. It is left undisturbed throughout the year and is

looked after for us by a farmer who lives near by. To help to

meet the out-goings we sell the reeds and let the fishing.

Hickling and Horsey

In 1909 Whiteslea Lodge, a residence on a small island area

on Hickling Broad, was bought by the late Lord Lucas, and in

the following year he was joined by the late E. S. Montagu and

Sir Edward Grey who came in to help to run the place as a bird

sanctuary. In this year (1910) Sir Harold Harmsworth (now

Lord Rothermere), who then rented Horsey, gave permission

to the Hickling syndicate to protect a pair of Montagu’s Harriers

that nested on a marsh known as " Horsey Breydon.” Two
watchers were put on, night and day, for ten weeks and three

young harriers were successfully hatched and got away. In

the following year (1911) four pairs of Montagu’s Harriers nested

on the Hickling-Horsey area, but two pairs were shot. Since

this year Montagu’s Harriers have nested each year on the

property. In 1912 Lord Lucas took over the remainder of the

Horsey lease from Sir H. Harmsworth.

In 1915 the first pair of marsh-harriers nested—on Horsey

Breydon, but it was not until six years later, in 1921, that this

species returned to nest. After another interval of six years,

in 1927, a marsh-harrier returned and laid three addled eggs,

but in the following year three pairs nested on the sanctuary.

Since that date (1928) one or more pairs of marsh-harriers have

nested each year.

In 1917 Lord Lucas was killed in aerial combat in the War, and

left the property to the Hon. Ivor Grenfell (Lord Desborough ’s

son), and E. S. Montagu continued his share in the “ running
”

of the sanctuary until he died. At the lamented death, from a

motor accident, of the Hon. Ivor Grenfell, in 1926, the Hickling

property was taken over by Lord Desborough, the present

owner, who has since enlarged the estate by the purchase of

surrounding properties. The Horsey Estate has been purchased

by Major Anthony Buxton, who, to the great satisfaction of

all ornithologists, is carrying on the traditions of the estate

set by Lord Lucas.
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I have thought it fitting to give this brief history of the Hick-

ling Sanctuary to show you our indebtedness to those I have

mentioned for the preservation of some of the rarest of our

nesting birds.

In connexion with Broadland there is one other bird and

name that I must mention. It is now a matter of history that

after an interval of about 40 years the bittern returned to nest

in Norfolk, on a reed bed on Sutton Broad owned and protected

by the late Sir Eustace Gurney; that was in the year 1911.

Since that date our Norfolk race of bitterns has so increased,

under protection, that the bird is now found nesting over most

of Broadland and is spreading to other parts of the county

and into Suffolk.

I think, perhaps, the bearded tit would be described as our

most characteristic Norfolk bird, because in spite of rumours

of its having been recently seen nesting in one of the southern

counties, I believe East Anglia (I think there is good evidence

that one or two pairs now nest in east Suffolk) is still its re-

stricted home in these islands. Cold is its greatest enemy and,

in a severe winter such as was 1916-17, our Norfolk race is

very nearly exterminated. However, mild winters come along

again and at the present time the head keeper at Hickling,

Jim Vincent, tells me that the census of these birds in that

area is the greatest he remembers.

Breckland
Our Trust has not, I regret to say, been successful, so far,

in obtaining the ownership of any part of Breckland, though

we are fully alive to the importance of securing a suitably

sized area of this unique part of England. Already some

40,000 acres have been bought by the Forestry Commissioners

for planting, mostly with Scots-firs, and there would seem to

be no limit to their activities in the district. During the past

summer we made a strong appeal to the Commissioners to sell

to us 1 ,200 acres from a plot of 6,000 acres of the Culford Estate

that they had purchased, but we were unsuccessful. Indirectly

we hope we have saved Lakenheath Warren—some 2000 odd

acres—by purchasing property in Lakenheath to which

Common Rights are linked, because we are assured that without

the consent of all the Commoners the warren cannot be

planted or built upon.
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General

In what other ways has our protection work had effect ?

In the first place I am convinced that, speaking only of our own
people in Norfolk the creation of these Sanctuaries has

resulted in a feeling of pride of possession. Outside of the

inhabitants of the immediate coastal villages Blakeney Point

was known to but few people in Norfolk before it was bought

for the National Trust and its beauties and interests brought to

light by Professor F. W. Oliver and his enthusiastic research

workers.

And as to Scolt Head Island, there was not one person in a

thousand in Norfolk, let alone the rest of England, who had

ever heard of it before its existence was made known through

the local press and subscriptions invited for its purchase—and

that only 12 years ago ! Through the medium of a wider press

and the circulation of our Protection Reports, both these coastal

bird sanctuaries have now an almost world-wide reputation.

Has this publicity had any bad effect upon the birds themselves ?

I cannot see that it has, and the evidence that I have brought

before you supports this opinion. Rather would I say that

these sanctuaries have created a natural and keen interest in

the protection of birds during their nesting season. And this

is reflected in the help one receives in the way of subscriptions

from all parts of the country for our Protection Fund. In

return for their financial support it is only fair to subscribers

that they should have the pleasure of seeing the results of

our labours. If the public are allowed to visit your nesting

grounds reliable watchers must be employed as guides, and to

secure such men a good wage must be paid and they should

not be deserted during the winter months, when there is still

much to be done in the way of vermin killing, judicious

planting, etc.*

Our greatest enemy is the egg collector
;

he is a curse and

a source of continued anxiety to us and involves us in consider-

able expense. However, he stands but a poor chance in this

county, for as soon as he arrives, word is sent round and extra

hands are put on.

So far, we have allowed visitors free entry to these nesting grounds
between the hours of 8 a.m. and 7 p.m., but it may be that we shall

be obliged to limit their number by permit during the height of the

incubation period.
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A word as to the management of terneries. The first essential

is to make continuous war on all four-footed vermin. It has

been suggested that on an island like Scolt Head the encour-

agement of stoats, of which there are always some on the island,

would be a means of controlling the rat menace, though it is not

obvious how one could differentiate between the methods of

trapping. Further, is there any evidence that a stoat will

attack a full-grown rat ? It has to be remembered that on a

practically treeless area, such as is the island, the birds are all

ground-roosting and ground-nesting, and we have evidence

that the stoats live principally upon a feathered diet, varied

with young rabbits. As an example of their depredations it

may be recorded that during the past nesting season a family

of five stoats visited the ternery one night and killed fifty young

terns, which they hid under a suseda bush. Had they not been

captured they would have cleared the ternery of chicks in a week.

Other marauders are gulls and skuas. Any attempt at nest-

ing by black-headed gulls must be immediately checked
;
they

suck the eggs and eat the chicks of the terns. The immature

larger gulls that pass the summer on the adjacent sands must

also be controlled. Skuas are annoying to the terns, but they

do no real mischief. A pair of short-eared owls occasionally

nest on Scolt Head and, when the young are hatched, pay

evening visits to the ternery for food
;
we have not intervened.

Is a ternery a menace to the local fishermen ? With the

object of settling this question an investigation into the food

of the terns at Blakeney was carried out during the summer of

1925 by Dr. Collinge, with the co-operation of the fishermen

themselves. The verdict as regards edible fish entirely

exonerated the terns, but the fishermen remained sceptical

and convinced that the whole enquiry was a “ put up job.”

Abnormal high tides and sand storms will result in the de-

struction of hundreds of nests and eggs in a few hours
;

such

curtailment of numbers probably add to the vigour of the

survivors. After a year of abnormal mortality amongst the

chicks from disease or food shortage there has never been

noticed a decrease in the population of the ternery in the follow-

ing season.
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VII

FURTHER PROGRESS OF THE NORFOLK ROOM at the

NORWICH CASTLE MUSEUM

By Frank Leney, Curator of Norwich Museums

The work on the Dioramas of Norfolk Scenery is nearing

completion, only one case remaining to be planned. The

scenes depicting Breydon, Broadland and a Norfolk Loke have

already been described in our Transactions (Vol. XIII, pt. IV,

p. 362). By August, 1935, two further dioramas had been

completed illustrating Breckland and the North Norfolk

Coast. The Breckland case shows a typical scene on the

heathlands around Thetford in May when the prevailing

colours of dull green and brown arc enlivened by the gold of

the gorse bushes and the white of the hawthorns, the latter

making a great contrast with the sombre pines so characteristic

of the district. An example of that remarkable feature of the

Brecks, the Meres, is shown in the background, the foreground

being made up of heather, lichen and the young green fronds

of bracken with rabbit burrows revealing the flints associated

with the light sandy and gravelly soil. Such characteristic

birds as the Stone Curlew, one of which crouches realistically

on the ground, the Lapwing with its young, that smart little

summer visitor the Wheatear, and the Stonechat are all dis-

played to the best advantage, while so good is the camouflage

of the plumage of the Nightjar on her nest in the front of the

case, that few visitors notice the bird at all. A touch of

brilliant colour is provided by the presence of specimens of

the Cinnabar Moth. These, however, are the details of the

case which are not noticed at first, the main impression con-

veyed to visitors being that of immeasurable space and low

wide-flung horizons.

The large case depicting the breeding ground of the Terns

on the North Norfolk coast measures 26 feet in length and

has been divided by a natural barrier of a sand-dune into two

scenes, one of which is illustrated (PI. 9). It depicts the

inland view from the Terneries looking over the salt marshes

with their carpet of purple sea lavender interspersed with
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the bright green of the glasswort and more sombre tones of the

sueda, the sunlight gleaming on the many channels and pools.

The tide line in the foreground with its flotsam and jetsam of

seaweed, skate eggs, clusters of whelk eggs, shells and many
other things, forms a happy hunting ground for the gay little

Ringed Plover. A pair of stately Oyster Catchers move off

on their scarlet legs to the left and a Shelduck is diving into

its nest in a rabbit’s burrow on the right. Three species of

Sea Lavender are shown, viz. Statice limonium, S. reticulata

and S. binervosa. On the other side of the sand hill is seen a

glimpse of the North Sea and in the foreground is a group of

Common Terns in the middle of the breeding season with eggs

and chicks of all sizes, some of which are hardly distinguishable

from the pebbles on the beach. A few Little Terns are coming

in over a sanddune on the right. The dunes are covered

with marram grass and the pink flowered Sea Bindweed making

a most realistic setting for the birds.

These two dioramas are the work of Mr. Ernest Whatley of

the Imperial Institute Studios
;

the taxidermy is the work of

Mr. J. W. Cutmore, formerly of the Liverpool Museums
;
and

the modelling of the plants and flowers is the work of Mr. E. A.

Ellis of the Norwich Castle Museum Staff.

These Norfolk Dioramas have only been made possible by

generous subscriptions towards their cost from Norfolk

Naturalists and others interested in this attempt to depict the

wild life of our county and helped considerably by the sum of

one hundred guineas contributed by our Society. Such

work is unique in this country and it is therefore very gratifying

to be able to record the unqualified approval of delegates

attending the British Association Meeting in Norwich in

September 1935. One eminent member of the Zoological

Section expressed the opinion that these cases were the best

of their kind in the world and he had recently visited the

wonderful Natural History Museum at New York where such

work was first started.

During the past year, the gallery of the Norfolk Room has

been equipped with cabinets and cases in two series running

the length of the room. The cabinets consist of tiers of glazed

drawers in which are, or will be exhibited, male and female

specimens of every living organism found in Norfolk. The
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plants of the county, most of which were included in the

Herbarium of the late Dr. F. Long, are arranged on shelves, as

are also the Seaweeds, etc. The work of arranging the cabinets

will of course take some time, but the following sections have

already been completed or are well in hand :—Norfolk Hymenop-
tera (Ants, Bees, Wasps, etc.) chiefly from the Bridgman

Collection
;

Norfolk Diptera (Flies) from the Edwards Collec-

tion, named by Mr. Claude Morley ; Norfolk Hemiptera

(Bugs, etc.)
;

Norfolk Lepidoptera (Butterflies and Moths)

from the collections of the late H. J. Thouless and others

;

Norfolk Coleoptera (Beetles) also from the Edwards Collection
;

Norfolk Orthoptera (Grasshoppers, etc.) and Odonata (Dragon-

flies)
;
Norfolk Coelomycetes, Uredinales (Rusts), Lichens; and

Mycetozoa presented and arranged by Mr. H. J. Howard.

The glazed sloping tops of the cabinets have been utilised

for Ecological exhibits. It is hoped in time to have a sufficient

number of these exhibits to change them seasonally, so that

the student may see at a glance the relationship of one form

of life to another in their common environment in the Spring,

Summer, Autumn or Winter. Among subjects already

illustrated are Insect Migration, Ecology of Four Estuarine

Snails, the Water Soldier, Parasites of the Reed, Non-marine

Mollusca of Scolt Head, and the Typhaeus Beetle in Breckland.

The Ecology of the Estuarine Snails (see illustration) shows

the differential distribution in brackish and fresh water of

Peringia ulvce, Paludestrina ventrosa, P. jenkinsi and Assiminca

grayana, with variations of shell structure. Until a few' years

ago the latter species had not been recorded for Norfolk but,

as the diagram shows, it has been found at Scolt Head, King’s

Lynn, Yarmouth and along the Waveney Valley. The exhibit

also illustrates the fact that different species of Caddis Fly

make use of different species of Snails for the exterior coating

of the larval “ house,” e.g. the Caddis, Limmophilus griseus, is

found with Paludestrina ventrosa, while L. marmoratus favours

P. jenkinsi. Paludestrina jenkinsi has a wide range from

fresh to salt water and the plants and animals associated

with this shell in various degrees of salinity or chloride-content,

are illustrated by means of a graph.

The Yarmouth Naturalists’ Society has generously presented

a Naturalist’s Desk for the use of students in the Norfolk
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Room. It is equipped with a microscope and books of reference

(see illustration). A topical exhibit and its attendant literature

is shown each week. The Desk also possesses a card index

to every recorded Norfolk species, a very useful piece of work

undertaken by Mr. E. A. Ellis of inestimable value to students.

A series of geological maps of the county, together with land-

utilisation maps, are exhibited on the walls. Many students

of Natural Science have already shown their appreciation of

the facilities for study provided by the gallery of the Norfolk

Room, and it is the hope of the Norwich Castle Museum
Committee that the Norfolk Room will stimulate and encourage

the study of the Natural History of our County.
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VIII

THE SEASON, 1934-35

By The Editor

During the summer of 1934 four excursions were held, viz. :

—

May l()th to Illington and Brettenham Heaths.

June 28th to Horsey Mere.

July 5th to Blakeney Point.

September 13th to Thetford Eorest, starting from Santon

Downham.

Seven Meetings were held as follows :

—

The Meeting on October 16th, 1934, at the Norwich Castle

Museum, was devoted to a display of specimens found by

Members during the past year. The botanical and zoological

exhibits and records proved that a considerable amount of

work is being done by members of this Society.

On November 20th, Mr. Leney described the Meeting of

the British Association for the Advancement of Science held at

Aberdeen in the previous September. The following resolution

was carried that “ The Committee be requested to make
arrangements for a generous response by the Norfolk and

Norwich Naturalists’ Society to the Lord Mayor’s Fund to

defray the cost of the British Association’s Meeting in Norwich

in 1935.” An address was given by Mr. H. P. Gowen, Local

Secretary for the ensuing Conference.

On December 19th in Stuart Hall, Major Anthony Buxton

gave an account, illustrated by an unique news reel, of the

domestic life of the Montagu’s and Marsh-Harriers observed

by him at Horsey Mere and Hickling during the last three

seasons.

On January 15th, 1935, a lantern lecture entitled “ A Theory

of Polarity ” was delivered by Mr. R. S. Wimpenny, a marine

biologist from the Ministry of Fisheries Laboratory at Lowestoft.

The lecturer sought to apply to humanity a theory based on

researches in marine biology, viz., that the proportion of
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the sexes is influenced by climate, the female proportion being

greater in colder surroundings.

At the February Meeting, Dr. C. B. Williams, chief entomo-

logist at the Rothamsted Experimental Station, lectured on

Insect Migration with special reference to Butterflies.

On March 16th Mr. R. M. Garnett read notes, illustrated

with lantern slides, on birds from the Cheshire Meres and from

the north coast of Norfolk.

The 66th Annual Meeting was held on April 16th, 1935.

After the election of Officers and Committee, the Presidential

Address was delivered by Mr. W. P. Pycraft, F.L.S., F.Z.S.,

on Some New Aspects of Evolution.
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IX

THE JUNIOR BRANCH OF THE NORFOLK AND
NORWICH NATURALISTS’ SOCIETY

Annual Report, 1935

The Junior Branch is primarily intended for those young

people who being at School or College are unable to attend

the meetings of the Senior Society, but others interested are

eligible. The annual subscription is 2s. 6d. The present

membership numbers 59.

Three meetings were held in 1935, viz. :

—

January 14th.—A most interesting talk was given by Mr.

Edward Ellis on insect and plant life in Norfolk, illustrated

by specimens, and his own drawings.

April 29th.—There was an excursion to Scolt Head Island

when the Watcher, Mr. Charles Chestney, pointed out

many interesting birds. Tea was provided at Dial House.

Mr. R. M. Garnett very kindly conducted the party, as

the Hon. Sec. was ill and unable to be present.

August 26th.—Col. F. Johnson invited the members to

see his fine collection of ornamental water-fowl at Brundall,

most kindly personally conducting them round and

describing the special interest of each species.

BALANCE SHEET, 1935.

Receipts.
|

Payments.

£ s. d.
j

Balance from 1934... ... ... 5 10 6
,

Postage
44 Members’ Subscriptions ... 5 10 0 Scolt Head Excursion
Non-Members’ payments at January Brundall Excursion
meeting ... 0 10 0 1 Balance in hand

£11 10 6
1

£11 10 6

N.B.—44 members have paid
15 members have not paid. Judith M. Ferrier, F.Z.S.,

_ M.B.O.U.

Total 59 members (Hon. Secretary).

£ s. d.

15 4

... 2 16 6
16 0

... 728
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X

WILD BIRD PROTECTION IN NORFOLK IN 1935

Report of the Committee

Scolt Head Island

The watcher of Scolt Head Island, Charles Chestney, keeps a

carefully annotated day-to-day diary and the following extracts,

with a few of our own observations, will probably be of interest

to the supporters of our Bird Protection Fund.

January 3rd .—An oiled great northern diver (S.H.L.), two

dabchicks, a few great crested grebes, four brent geese,

several golden-eyes and cormorants in the harbour.

January 12th .—Two house-sparrows in the bushes, a bird only

once previously seen on the island.

January 13th .—A long-tailed duck and black-necked grebe

on the sea (B. W. Tucker).

January 14th .—Twenty-nine brent geese in the cockle bight,

one a very light-coloured bird.

January 15th .—Several short-eared owls on the island

;

obviously passage birds, as they did not remain. Five

harriers going west.

January 17th .—Eleven mergansers in Norton Creek. These

birds remained about the harbour until May 6th.

January 21st .—A large number of sheld-ducks returned to the

island. Although about 150 of these birds nest on the

island, they all leave at the end of August and are not

seen again until the following January. It is supposed

that they winter in the shallow waters of the Wash,

for they occasionally return for a day or so in rough

weather. Seven pintail ducks in Norton Creek.

Flushed a hedge-sparrow.

January 25th .—Five little auks flying along the shore in a

hailstorm. This bird had not been seen off the island

for two years.
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January 28th.—A pair of hen-harriers passed the winter on the

island and remained until May 6th. Their food consisted

chiefly of linnets, snow-buntings and young rabbits.

One was seen to-day to catch a snow-bunting, carry it

to a dune and eat it.

January 29th.—A large number of mussels washed up on the

beach, which were soon discovered and eaten by

numerous gulls of all species.

January 31st.—For several weeks there has been a little

party of thirteen shore-larks on a marsh to the north of

the Hut, which had become very tame. To-day there

were only four, and it was thought that they had been

thinned either by the harriers or by two merlins that

wintered on the island. The remains of one was found

in the dunes.

February 11th.—Picked up an oiled razorbill on the shore.

It is the exception to find oiled birds on the island, the

explanation being, probably, that the shallow Wash is

not a highway for oil-burning vessels.

February 23rd.—A fine, sunny day
;
ringed plovers courting.

March 26th.—Shore-larks gone, and were not seen again.

April 7th.—First wheatear, on the golf links.

April 11th.—Three Sandwich terns over the sea.

April 12th.—A green woodpecker came in from the sea and

made straight for a wood above the village.

April 13th.~Ten common terns fishing in Norton Creek.

April 19th.—First ringed plover’s nest with eggs.

April 22nd.—On the top of a morning marsh tide when the

birds were all resting on the dunes or shingle ridges

150 sheld-ducks were counted on the island. Two great

northern divers just outside the breakers, one in nearly

full nuptial plumage. A fulmar over the sea in the

evening (S. H. L.)

April 23rd.—Skylarks in full song all day. At dawn a black-

bird singing from a post on the top of Scolt Head. This

is the first time I had ever heard a blackbird singing

on the island (S. H. L.).

April 29th.—Redshank’s nest with two eggs.

May 2nd.—First oyster-catcher’s nest, with two eggs. By the

14th there were nine nests.
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May 15th .—First egg of common tern. Weather continues

very cold and windy.

May 17th .—Very sharp frost last night, the dunes hard and

white. Common and Sandwich terns all left the island.

May 18th .—First egg of little tern.

May 21st .—A fine day
;

the terns returned to the ternery.

May 22nd .—First egg of Sandwich tern
;

several more nests of

little tern. Cold north-east wind.

May 27th .—Roseate tern arrived. The Sandwich terns have

pecked all their eggs and have departed. Three black

terns in the creek. A male pied flycatcher at the Hut.

May 31st .—First nest of oyster-catcher hatched. No Sandwich

terns seen
; weather still very cold. Nine young

mallard seen.

June 1st .—Two roseate terns on the ternery
;

they have

made their nest close to last year’s. One Sandwich

tern on the Far Point.

June 3rd .—The roseate tern laid an egg at noon to-day.

June 4th .—The roseate tern sitting on her egg.

June 7th.—In a heavy sand storm to-day the roseate left her

nest, which was taken over by a common tern whose

egg on a near-by dune had become sand-covered.

From this date onwards, until the 28th when the egg was

hatched by the roseate, incubation was carried on

alternately by the two birds at irregular intervals, but

the common tern took no part in feeding the chick,

which was carried out by the two roseate terns.

June 10th .—Sixteen nests of Sandwich terns on embryo dunes

on the Far Point of shingle, about 400 yards from the

ternery. These eventually increased to thirty-seven

nests, of which thirty hatched, the remaining six eggs

being pecked by the old birds. The last egg was hatched

on August 1st.

June 11th .—First egg of little tern hatched. Many Sandwich

terns moving west against a strong wind.

Jime 12th .—For several years a pair of swallows have nested

on an upturned box in the coal house of the Hut
; they

have returned this year and an egg has been laid to-day.

Eventually two broods were hatched.
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June 13th.—Found a song-thrush’s nest with eggs in an elder

bush at House Hills.

June 1 5tli.—First egg of common tern hatched.

June 24th.—Killed a family of five stoats at the ternery.

J'line 29th.—Killed another family of five stoats at the ternery,

but not until they had killed fifty young terns. (During

the nesting season twenty-seven stoats were accounted

for on the ternery).

July 4th.—After an unusually cold June the weather now
warm and fine and the birds are all doing well, there

being plenty of in-shored whitebait.

July 15th.—Twenty-two common terns’ nests washed out by a

high tide. The number of nests lost in this way during

the season was negligible.

July 26th.—A small colony of black-headed gulls usually nest

on the saltings at the east end of the island about two

miles from the ternery, and this year eighty-three nests

were counted on June 5th. These were all washed out,

but to-day seventeen more nests with eggs were found
;

these hatched.

July 29th.—The ternery strewn with whitebait, superfluous

fish brought in by the old birds
;

they provide manure

for the maram grass.

August 9th.—The last common terns’ egg hatched to-day.

During September, usually the best month for the passage

of passerines very few came to the island this year and no
“ rarities ” were seen. During the boisterous westerly gales

during the third week there was a daily movement of Sandwich

terns against the wind. From a sheltered spot in the dunes on

the 16th the writer counted 70 passing in fifteen minutes. On

most days, also, swifts were migrating to the west. In fact,

swifts were passing well into October. Mr. Upcher saw one

at Southacre on the 4th, and Miss French another, at West

Runton, on the 9th.

Common tern

Summary of Nests

1347 (staked and numbered)

Sandwich tern • • • • • • 37 (30 hatched)

Roseate tern... 1 (one egg only, hatched)

Little tern ... » M • • * 129
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Redshanks

Ringed Plover

Oyster-catcher

Sheld-duck

27

56 (found : doubtless

several others)

39 (all hatched off)

130 (estimated from number
of paired birds)

Mallard ... ... ... 7

Song-thrush ... ... ... 1

Swallow ... 2

Wheatear 2

Linnets, skylarks, meadow-pipits, pied wagtails not recorded.

Blakeney Point

The following is a census of the nests on Blakeney Point

taken by the watcher, William Eales, during the week ending

June 19th, 1935.

Common tern 2177

Sandwich tern

Little tern

Redshank

Ringed plover

Oyster-catcher

Sheld-duck

10 (all deserted)

46

23

121

17

30 (estimated)

By May 10th there were ten eggs of the Sandwich terns, but

two days later, in a cold rain from the north-east, the birds

pecked all these eggs and left the Point, not to return. The

common and little terns hatched off well, and the mortality

amongst the chicks was unsually small.

On August 30th there was a large passage of swifts, many of

which entered the tea-room in the evening and remained for

the night. On September 1st a very large number of yellow

wagtails were noticed on the beach. This record is interesting,

because on September 6th, when staying at Littlestone, Mr.

A. Holt Macpherson saw a very large number of these birds.

“ They swarmed the whole way from Lydd to the Midrips and

certainly numbered thousands. I did not know that England

contained anything like so many. Whinchats and Wheatears

were also there in hundreds.” It will be noted that there is

an interval of five days between these records
;
can it be that

during this time the Blakeney birds moved south to the

Kent coast ?
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Horsey

Major A. Buxton sends us the following notes from Horsey.

Water Rails. This summer for the first time I have made
the intimate acquaintance of that extremely common bird in

the Broads, the water rail. The particular pair, to which I

attached myself, became so tame that it was possible to look

over the top of the hide to see if the bird was sitting, before

entering the hide to fix up a camera, and to talk without disturb-

ing the occupant of the nest. There was just room to pass

between the hide and the nest, which were four feet apart, but

this was resented, and if the eggs or nest were touched, the

intrusion was greeted with angry squeals and darts of the long

red bill at the offending hand. These facts are given to show

that what we saw was natural and unaffected by the presence

of anyone in the hide.

During incubation and after the hatch all duties were evenly

shared by the two birds, and although we knew them apart by a

dark spot over the eye of one and a pale feather on the cheek of

the other, we never discovered which was him and which was her.

About two hours on and two hours off was the rule during

incubation, and the bird approaching to take over duty always

greeted the bird it relieved with a whispered conversation,

soothing and pleasant to hear. In addition, the bird on the

nest would at intervals give out a loud shriek, answered by its

mate hunting for food in the undergrowth. In my experience

few birds make any sound to give away their position when

sitting on the nest
;
a water rail yells at the top of its voice.

It was all rather monotonous during the incubation period,

but the hatch was one of the most interesting performances I

have ever seen. The first egg began to chip on a Saturday

morning, but it was not until Monday, at 2 p.m., that the

first little black velvet ball actually emerged. There were

two eggs still to hatch on Monday evening, but the two chicks

therefrom were out on Tuesday morning and finally left the nest

at 10 a.m. that day. The parent removed the egg shells in its

bill and scrunched them up just outside the nest, apparently

eating most of the shell.

The young were given food at intervals of about ten minutes,

or less, as soon as they were hatched. The parent off the nest
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brought in its bill spiders, fresh-water shrimps, rather long

yellow grubs, and creatures that might have been dragonfly

larvae. These were passed, bill to bill, by the bird off the nest

to the bird on it
;

the latter held the morsel over the head of

the young, who was encouraged to stretch and jump for it.

My companion and I both witnessed the following per-

formance on several occasions. A spider, after being presented

to the young, refused to go down because its legs stuck in the

little white bill. The parent on the nest extracted it, passed

it back in its bill to the parent standing by the edge of the nest,

and held it while the latter picked off the legs, one by one, with

the tip of its bill. The spider thus unencumbered was handed

back to the young, which swallowed it.

Very soon after they were hatched the young began to dance

about, crawl over the edge, and take headers off the nest. One
of them was particularly venturesome and was perpetually

taking headers. On one occasion the parent completely lost its

temper with it, screamed with rage and dived at it with a savage

plunge, wings fluttering and feathers erect, and finally seized

it by the head and hurled it back into the nest. Sometimes

the young birds, after taking headers, would crawl back

unaided, but in most cases they were retrieved by the old birds,

who seized them with the parental tweezers by the top of the

head, the back of the neck, the nose, the arm, or anything they

could get a grip on. There is a little bald pink lump on the

back of a young water rail’s head, which looks like a convenient

thing to grip, but my film shows that they were seized anywhere

and anyhow, and I can give no explanation of the purpose of

this feature of a young water rail’s anatomy.

At about 9.30 a.m. on the Tuesday the two parents held a

consultation at the edge of the nest and decided to call the young

out. This was done by a peculiar call that I had not heard

before. On hearing it, all five young birds toddled in a

phalanx across the nest, with their arms out like people pushing

in a crowd, and took headers one by one over the top. Ap-

parently this was only a practice move, for the parents decided

to have them all back. One parent climbed into the nest,

leaned over and retrieved those which did not return on their

own account. Half an hour later the performance was repeated

and this time they left for good. I could hear them talking in
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the sedge close by, and after a careful stalk found myself

standing above a small bare patch in the dense undergrowth,

on which were two of the family running about catching

insects. Suddenly there was a warning shriek from an enraged

parent at my feet, and the two balls of velvet raced at incredible

speed for shelter. The most impressive thing about the parents

was their freedom from fuss, the complete understanding

between them, and the confident assurance of what to do under

all circumstances.

Harriers. Other experiences at Horsey this summer were

not so happy, but they had better be told. The cocks of all

three pairs of Montagu’s that nested in the neighbourhood

disappeared within ten days. No doubt they were all killed.

In addition, one hen died of congestion of the lungs on the

nest, while protecting her young from torrents of rain. Every

attempt was made to save the young, to which the cock con-

tinued to bring food until his death, but he merely left it in the

nest and we had to act the part of the hen in distributing it.

After the death of the cock the young were transferred to

another nest, but only two out of the brood were reared, be-

cause, owing to lack of discipline, the young fought incessantly.

A fair number of marsh-harriers settled in at the usual time,

but they met the same punishment. However, one extremely

wily pair escaped destruction and reared a family of five from

seven eggs.

There is no space to give a general account of what was seen,

but bitterns and bearded tits are specialities of the Broads and

should receive some mention. I know that there were five

bitterns’ nests on my property, and I believe there were seven.

Frost affected two nests and from each of these two only one

young bird was reared. One of the nests was within fifty yards

of a Montagu’s harrier’s. The harriers’ chief form of sport was

ragging the bitterns, and whenever they saw the old bird

approaching, they swooped at it repeatedly. The cock once

swooped at the young bittern when the hide by its nest was

occupied. The little bittern, which was only ten days old, lay

on its back and kicked. The harrier did it no harm and

apparently did not intend any harm, for the young bird was

safely reared, although the harriers could have preyed upon it

at any time in the long absences of its parent. In the previous
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summer a cock marsh-harrier acted in exactly the same way
towards another pair of bitterns. A large family of bitterns

was safely reared in a very public spot on the mere, and the

hen flew to and from the nest regardless of the many boats

moored close to the nest.

There were large numbers of bearded tits wintering in

the reed beds. I estimate their number on my property as at

least 200, but for some reason not so many pairs bred with me
as in 1934. I put this down to a poor crop of insects on the

heads of the lesser bullrush, which constitute the main food of

the young. Nobody need feel worried, however, about either

bitterns or bearded tits.

Two parties of egg clutchers were caught. In both cases

they were beating the marshes in line. When searched, one

pair produced a very inefficient looking camera and two pairs of

drawers. They stated that they wished to photograph a

bittern’s nest, but it struck us as at least possible that the

drawers were for wrapping up eggs. An attempt was made to

induce the other party to continue their hunt in a portion of the

marshes where there was nothing rare, but they smelt a rat and

decamped in a hurry, after taking a photograph of me. We
lost the chance of a prosecution through fears for a certain nest

which they might well have discovered if left to pursue their

direction. We know their names and addresses, and so do the

police.

Hickling

We are indebted to Mr. Jim Vincent, the head keeper, for the

following notes on the bird life on Lord Desborough’s Reserve at

Hickling during the past year. Mr. Vincent reports :

—

The wildfowl season, ending on February 10th, was one of

the worst I ever remember for a general shortage of all species

of duck. Very few came to us from abroad owing to the mild

winter on the Continent. With us the coot is a good indicator
;

as is shown by the bags of the past two seasons.

1934-1935. 1933-1934.

Number of Coots bagged 528 2057

Number of Ducks bagged ... 937 1584

These coot are practically all over-sea birds.
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The cold spring and late frosts were very unfavourable to

the early nesting species.

Bearded Tits were more plentiful in breeding than I ever

remember, which I attribute to our great reduction of the

number of jays on the area. Clutches were small, fours being

very common. From October 21st to 25th there were

hundreds in the reed beds around Heigham Sounds and

Hickling, the greatest number ever seen by the keepers and

marshmen.

Bitterns.—We had the usual five or six males booming, and

one of them seemed paired to two females which laid fairly

close together and had four eggs each. These nests were seen

by a few people.

Garganey.—Four pairs bred with us and in one nest ten out

of eleven eggs were hatched.

Shovellers bred in numbers.

Water Rails appeared to be fewer than in the previous year,

but the number of this species is never easy to gauge.

Redshanks, Snipe and Lapwings were up in numbers, but

these species can only be held by preparing swampy areas in the

autumn, where the redshanks and lapwings colonise together.

The former can only survive by nesting in the company of the

lapwings, which buffet and drive off the marauding harriers.

Every year we have instances of the two species nesting within

a few feet of each other, and the lapwing is seen to give the

sitting redshanks a good smack with its wings before returning

to its nest.

Short-eared Owls.—None nested on the area, but one pair

was thought to have nested on the Waxham marshes.

Harriers.—At one time in the spring there were so many
Montagu’s and marsh-harriers about that it was difficult to

estimate their numbers. One pair of Montagu’s nested at

Hickling and when the young were nearly two weeks old the

male disappeared, but the female reared them without any

outside help. A pair of marsh-harriers nested at Horsey (see

Major Buxton’s report) and a second pair laid four eggs at

Waxham. After having this nest under observation from its

early stage to ten days beyond the normal incubation period

I visited it with Mr. Ian Thomson and found that the eggs were

addled. After Mr. Thomson had photographed the female at
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the nest, I removed it with the eggs and they were sent to the

Norwich Castle Museum, by Mr. Youngs of Bridge Farm,

Waxham.
If other species are to continue to nest on the Hickling area,

the harriers, in my opinion, must be limited. There is now
almost a complete dearth of small ground-nesting birds, such

as pipits, larks and yellow wagtails, which used to be so

numerous. I found only one yellow wagtail’s nest this year, at

Martham. If it were not that we encouraged the lapwings,

which keep off the harriers, the area would be desolate of most

other species.

The number of waders passing through during the spring

and summer was less than usual. Two ruffs in nuptial plumage

with two reeves arrived on April 24th
;

six reeves on May 6th,

and a black-necked ruff and five reeves were seen on July 7th.

Two black-tailed godwits were seen on some grazing marshes

on May 5th, but they did not stay.

A Temminek’s stint was feeding on mud near the Lodge on

May 9th, and two immature spotted redshanks on September

7th.

On September 12th an avocet rose from a muddy patch and

flew over my head
;

it flew past Lord Desborough, Mr. Russell

Colman and Mr. Ralph Watling, who were fishing, but my shouts

were unheeded, as they thought I was some crazy yachtsman.

A whooper swan remained on the broad until May 9th, and

on the 24th an immature Kittiwake was seen. Seven adult

black terns were seen over the broad on June 20th. During

May an osprey was twice seen.

On September 19th I found an immature Sabine’s gull resting

on a floating hover. It was very tired after the recent southerly

gales and allowed me to approach to within a few yards of it.

I have once before seen an adult and an immature bird of this

species.

I have two birds to report which were new to me. On
April 28th, after a strong northerly wind with rain, 1 saw a

strange bunting feeding on some freshly-sown grass seeds on

the Lodge lawn and within eighteen paces of me. Its facial

markings and wing bars and general coloration struck me at

once, and after consulting the “ Handbook'’ and Gould’s plate

of the bird I have little doubt but that it was a female Rustic





Trans. N. & N. Nat. Soc. Plate 14. Part I. Vol. XIV

f
lan ThomsonPhoto ]

Female Crossbill on Nest, taken in Brecldand, 1935



Trans. N. & N. Nat. Soc. Plate 15. Part I. Vol. XIV

Photo]
[Ian Thomson

Male Crossbill feeding young, taken in Breckland, 1935



98 WILD BIRD PROTECTION IN NORFOLK IN 1935

The carrion crow is a common nesting bird in the district

and during the last week in September a marked increase in

the numbers was noted. As in other parts of the county,

swifts were passing exceptionally late, the last being seen on

October 8th.

Mr. Cadman has no evidence that either short-eared owl,

harrier or hobby nested in Breckland this year.

Notes from the Kelling-Salthouse-Cley Area
Nov. 1934

—

Oct. 1935

By Ronald M. Garnett

1934

November

The weather of the first half of the month was unsettled, the

second half dry but mild, with little or no frost.

The first fieldfare was seen on the 4th. Four shore-larks

arrived on the 6th but did not stay, and among a nice selection

of ducks were six pintails, five shovelers, and ten sheld-ducks,

and in addition a young brent goose. By this date redwings

and fieldfares were roosting on the heath in some numbers, the

former settling down for the night in a fir plantation, the latter

dropping down to roost in the bracken. A hen-harrier and a

rough-legged buzzard were both hunting on Cley marsh on the

10th, the harrier flying low over the reeds while the buzzard

was swinging round in great circles overhead. A bittern was

seen at an inland pool on November 16th. A good deal of

movement among the grey geese was noticeable during the

latter part of the month, and, judged by their calls, most seemed

to be pinkfoots. A Bewick’s swan, first seen on the 26th,

remained throughout the winter until nearly the end of March,

1935.

December

A very mild but very wet month. On the 1st a male black

redstart was found hiding from a hen-harrier hunting nearby,

under the lifeboat house on Blakeney Point, and later was seen

in the open. A whimbrel seen the same day near Cley harbour,

though able to fly, may have been a “ pricked ” bird unable

to migrate. There were twenty-three shovelers on Salthouse

Broad that day. A westward movement of lapwings took place
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on the 3rd when the weather forecast predicted cold weather

in the north ; seven pintails and a golden-eye were also seen,

and teal were unusually numerous. A peregrine crossed the

marshes on the 8th and 15th, and a merlin on the 13th, while a

hen-harrier was frequently seen during the month. A long-

tailed duck arrived by the 14th and, like the Bewick’s swan,

remained all winter, but died early in May. Golden plover

were numerous on the marsh at the time of full moon, resting

during the day among the lapwings and flighting inland with

them at dusk.

1935

January

The first wintry weather occurred on the 25th and 26th.

Some small parties of snow buntings were seen from time to

time, but during this winter seemed to be far less numerous

than usual. A woodcock passed from the coast inland over

Salthouse village on the 13th. Many lapwings and golden

plover came to the marshes again at the time of full moon, over

300 of the latter being counted on the 20th. A firecrest was

found at Kelling on the 22nd, and was seen again on February

11th by Mr. W. B. Alexander and by the writer on February

12th, on each occasion at the same spot, always a favourite one

for goldcrests in winter. North-westerly gales on the 26th and

27th brought much water on to the marshes, and Little Eye

became almost an island again. A dunlin with black under-

parts was seen on the 28th, by which date a cormorant had

assumed the white thigh spots and hoary neck filaments of its

breeding plumage. The coot flock on Salthouse began to

assemble early in the month and reached about a hundred

birds, far less than the year previous and a month later in

forming, no doubt owing to the continuous open weather.

February

Some snow fell on the 23rd, and the barometer fell to 28.55

on the 25th. Sheld-ducks were in pairs by the 4th, and were

more numerous. As in February 1934, a flock of bramblings

came to Cley marsh to feed on the sea-aster seeds, but this

year were not nearly so numerous. I estimated the number on

the 8th at 80- 1 00 birds. A hen-harrier was again seen frequently

during the month, and on the 14th two peregrines were hunting
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together over Cley marsh. On the 28th, a warm sunny

morning, the lapwings were very restless, a huge flock near

Blakeney Eye rising several times to a considerable height,

and though there was some eastward drift they seemed loath

to leave. At 2.50 p.m. a flock of about 100 rose from near

Gramborough hill and after circling back once or twice rose very

high and went off eastwards.

March

As usual when shooting was over the ducks were more in

evidence
; on March 14th I counted nine species on Salthouse,

including many wigeon, the long-tailed duck, several golden-

eyes (one an adult drake) eleven pintails (four adult drakes) a

pair of shovelers, and two male pochards. The grey wagtail

which wintered in Kelling village was last seen on the 16th.

During the month a flock of house-sparrows frequented Little

Eye, attracted by the sheep food. Fifty-six of these were

caught and ringed, and of these no less than forty-six were

cocks. It would appear that, like chaffinches, the sexes tend

to separate in the winter flocks. A flock of 24 barnacle geese

were seen by several observers on the 16th near the East Bank.

Some rooks and jackdaws were moving east the same day. The
first wheatear, a female, was seen on the coast on the 18th, and

a peregrine was again hunting the marshes on the 20th.

Redshanks were going up to their nesting places on the heath

on the 21st, and the day following some sheld-ducks. Two
black-tailed godwits arrived on the 22nd. A pair of garganeys

were seen on Cley marsh on the 27fh. Bishop, the watcher,

told me he had seen a drake on the 21st. The first chiff-chaff,

was seen and heard on the 28th, and three stone-curlews on

the 29th.

April

The first Sandwich terns arrived on the 1st when they were

seen by the watcher, but the weather was cold and they did not

begin to settle down until the 12th when about fifty were on the

nesting ground at Salthouse. Wigeon were exceedingly

numerous the first week.

A ringed plover had laid three eggs on Little Eye by the 4th.

The first swallow was seen on the 11th, and next day the last

snow buntings, a party of six, were found on the coast. A
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yellow wagtail appeared also and willow-warblers inland. A
song thrush at Kelling this month gave an excellent imitation

of the green woodpecker’s call, while another had several good

nightingale notes in its song, though it was not until later, on

the 17th, that I heard the nightingale itself. Twenty-two

more house-sparrows were ringed on the coast this month, but

by this time the sexes were more nearly equal, thirteen cocks

to nine hens. Two common terns and 7-8 black terns were

seen on the 20th when the wind was N.E. and a common buzzard

was soaring over an inland wood the same day. Several

Greenland wheatears were seen on the 21st, and a wryneck was

found on a heath by the main coast road at Kelling next day.

It was on this day also that a grasshopper-warbler was caught

and ringed at Salthouse. A female black redstart was found

on the coast on the 25th, where it remained for several days.

A male mealy redpoll arrived about the same time, and was

seen by several observers up to the 28th. The first little

tern was seen on that day.

May
A very cold dry month with frosts from 17th to 19th and

wind mainly between N. and E.

The first Sandwich tern’s egg was found in the Salthouse

ternery by Holman the keeper on the 3rd, on which day a

marsh-harrier was seen. A dotterel was found on Kelling

heath on the 5th, where it remained until the 7th. It was in

breeding plumage. Ring ousels were less numerous this year

than usual on spring passage, the only one I saw was a female

on May 11th. An immature little gull which reached Little

Eye on the 15th remained until the 26th. A pair of willow tits

nested on private ground at Kelling. The male was feeding its

mate at the nest on the 15th, and the young left the nest on

the 3rd of June.

A northern golden plover was seen on the 18th and for

several subsequent days on Salthouse marsh
;

the black face

was edged white as in the grey plover but the axillaries were

not black. A female pied flycatcher was seen near Salthouse

village on May 28th, and a common buzzard near Weybourne
the same day. A grey crow was near the East Bank on the

30th, and on that day we counted the nests of Sandwich terns

at Salthouse to the number of 923. There were three clutches
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of three and two young had hatched. A batch of nests found

later on different ground brought the total to about 1,000.

Later 785 young were ringed by Mr. E. Cohen and myself.

June
A pair of great crested grebes were watched “ fencing

”

off-shore on the 9th by Messrs. E. Cohen and G. Paulson, and I

saw them again on June 23rd and July 3rd
;

a curious record.

A wood-warbler, first heard on May 23rd, remained at the same

spot in an inland wood where it sang incessantly, but I was

unable to find either a mate or a nest.

Corn buntings seemed to be unusually scarce this summer.

It is not a species that attracts attention unless it sings, but 1

only heard it on two or three occasions, and it was absent

from many of its usual nesting sites.

July
During the month a census of swallows and house-martins

was made for the British Trust for Ornithology. In an area of

4,160 acres, fifty-six pairs of swallows and 151 pairs of martins

were counted, against fifty-six pairs and 158 pairs respectively

in the same area in 1934.

By the middle of the month the marshes were almost dried

up, but some heavy rain fell on the 18th and, with high tides

coinciding, they became more attractive and waders began

moving, dunlins, turnstones, ruffs, greenshanks, etc. A
common tern, ringed at Dungeness in June, 1933, was picked

up dead on Kelling beach on the 15th. A marsh-harrier was

seen on the 25th and 27th.

August

The migration of waders this month was, on the whole,

disappointing both as regards numbers and species, though a

nice party of ruffs (fourteen) were seen on the 30th. At the

end of the month a very remarkable passage of swifts occurred.

On the 27th at about 9.30 a.m., 70-80 came in from the sea

from N.N.E. and on the 30th during the greater part of the

day, thousands were passing west. I learnt that at dusk a

large number came to earth on Blakeney Point, many even

entering the lifeboat house, and others into the Blakeney

Hotel on the mainland. The movement continued on the

following day.
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September

Large numbers of swifts were present on September 2nd, but

these seemed to be feeding rather than passing through. As
in 1934, a party of waders were to be seen daily for several

weeks feeding on dry grassland on Salthouse marsh, presumably

on the pupae of crane-flies. It consisted mainly of bar-tailed

godwits and ruffs, with a few curlews and whimbrels. There

were at the time many curlew-sandpipers on the marsh, but

this year they did not join this flock but were frequently seen

feeding on similar ground at Little Eye.

A great hatch of crane-flies took place from September 14th

to 22nd.

A small pool on Cley marsh attracted several sandpipers
;

on the 15th there were two curlew-sandpipers, two green, two

wood and one common sandpiper. A purple sandpiper had

reached Little Eye pool by the 26th. The migration of passeres

was, from an observer’s point of view, a failure, for the wind

scarcely ever blew from an easterly quarter.

October

An immigration of winter visitors was in progress on the

14th, when lapwings, skylarks, linnets, and a few snow buntings

came along. A marsh-harrier was seen the same day. A
grey wagtail returned to the beck in Kelling village where one

had wintered in 1933 and 1934. Several arctic skuas were

seen during September and up till October 20th. On the

21st Mr. C. R. Eddison shewed me five long-tailed ducks and a

Slavonian grebe on Salthouse Broad
;

three of the former and

the grebe remained until the end of the month.

On the 23rd birds were pouring in from the sea along the

stretch of coast from Cley beach to Blakeney Point, among

them redwings, grey crows, chaffinches, blackbirds, and many

other species. There were many rock pipits in the gutters and

a common redstart in the bushes, while we heard of another at

the huts on the point. A short-eared owl was seen on Salthouse

beach on the 24th and a very tired brambling, which was

without difficulty driven into the trap and ringed. The same

day a male hen-harrier was seen on Kelling heath.



104 WILD BIRD PROTECTION IN NORFOLK IN 1935

Prosecution for Shooting Wild Birds

out of Season

At the instigation of the Norfolk Wild Birds Protection

Committee two summonses for shooting birds during the

closed season were brought by the police before the Lowestoft

County Police-court on August 4th, 1935.

In the first case the defendant, who pleaded guilty and was

represented, was charged with shooting a sheld-duck on

Breydon Water on August 1st. Evidence in support of this

was given by the Committee’s watcher, Walter Bulldeath, who
lives in a house-boat on the estuary during the summer. In

the second case the defendent, who also pleaded guilty, was

summoned for shooting a sheld-duck and a redshank on the same

date. In both cases the summons was dismissed with the

payment of costs.

The cases were brought to uphold the authority of the watcher

and to show to the public that the protection of birds was not

a dead letter on that estuary. At the same time one can

understand the leniency shown by the Bench. Breydon

Water lies partly within the boundary of Norfolk and partly

in East Suffolk, and it was in the Suffolk part of the estuary that

the shooting took place.

In E. Suffolk the sheld-duck is protected throughout the

year
;

in Norfolk between February 10th and August 16th.

The redshank is protected in both counties up to September

1st.

These two cases show the urgent need there is for the better

co-ordination of County Councils in framing their Wild Birds

Protection schedules, and we sympathise with the suggestion of

one of the defendants that all applicants for a gun licence should

be handed a list of the birds that they may and may not shoot.

Miscellaneous Notes

After having become practically extinct in the county as a

nesting bird the redstart has, during the past few years, returned

to Norfolk, and on May 12th the writer found several of these

birds with many garden warblers in Emily Wood, near Brandon.

It seems almost a sacrilege that this beautiful old wood, which

is such an attractive object in the landscape, is doomed shortly

to be felled and to be re-planted with the monotonous Scots-firs

now covering such a large area of Breckland,
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The Norwich swifts returned this year on May 17th, two weeks
later than usual, doubtless the result of the abnormally cold

weather. They remained a week longer than usual, the last

leaving on the evening of August 16th.

In the course of a 100-mile drive through south-west Norfolk

on May 19th only six swallows and house-martins were seen
;

this points to a high mortality from the cold of the previous

two weeks.

The former Wells ternery was visited on June 16th, but no

nests could be found. Five common and one little tern were

seen, which probably belonged to the Blakeney colony.

On a warm evening on June 21st a nightingale was in full

song on Ringland Common.
When inspecting the Blakeney Point ternery on June 23rd

the writer had his hat hard hit by swooping common terns.

The birds were so provocative in attack that day that they

successfully repulsed all visitors.

On May 29th the Watcher and Mr. R. Gaze had a close-up

view of a red-spotted bluethroat sitting on the wire-netting

round the laboratory on Blakeney Point. Although a fairly

regular autumnal migrant this species is only occasionally seen

on our coast during the spring migration.

Although a nest has never been found there can be little

doubt but that the hooded crow occasionally nests in the

neighbourhood of an old Scots-fir wood on Winterton Warren.

Young birds only just able to fly have several times been seen

in the district, and on June 4th of the present year the writer

again flushed a bird not fully fledged on the adjacent Horsey

dunes.

During August Breydon Water was visited by an unusual

number of avocets, which remained for several days, and on

the 21st the writer watched fifteen of these birds resting on

uncovered “ lumps ” awaiting the fall of the tide.

In closing this Report the honorary secretary would like to

express his appreciation of the encouragement he has received

from the new subscriptions to the fund during the year, and

to all subscribers he tenders his best thanks.

Signed (on behalf of the Norfolk W.B.P. Committee),

Sydney H. Long, Hon. Sec.
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XI

MISCELLANEOUS OBSERVATIONS

PLANTS

Uredinales—*Puccinia cladii Ell. et Tr. : the uredospores were
plentiful on leaves of Cladium mariscus near Ranworth Broad,
22.9.1935. This appears to be the first record of the rust in

Europe
; J. C. Arthur, in his Manual of the Rusts in United States

and Canada, states that it has been found in North America and
Bermuda.

*Uromyces loti Blytt—-II and III on Lotus corniculatus, Scratby
cliff, 'll. 10. 1935.

Uromyces lilii (Link) Fckl.—the second Norfolk gathering of this

species was made at Hethersett, 29.6.1935, when teleutospores
were found on Lilium candidum (G. E. Deacon).

*Melampsora salicis-albtz Kleb.—primary uredospores were con-
spicuous on twigs, leaves and catkins of white willow at Mundesley,
31.5.1935 (G. J. Cooke).

If rpatic/E—Riccia fluitans L. This aquatic liverwort was plentiful

in a pool near Ringmere, 11.7.1935 ;
it does not appear to have

been found in the Norfolk “ Breckland ” before. In the same
month it was noticed in a dyke near the boathouse at Alderfen
Broad.

AngiospkrM/E—Aquilegia vulgaris L. The wild columbine was found
surviving at Booton Common, where a late blossom showed itself

so late as 27.6.1935 (E. M. Gilbert).

Lathyrus maritimus L. The sea pea grows at Holkham (E. N.
Mennell) and Salthouse, 1933.35 (R. M. Garnett). About fifty

seedlings appeared on the beach at Scratby, 11.10.1935.
Bupleurum tenuissimum L. Slender hare’s-ear was locally plentiful

by the river Bure near Gt. Yarmouth, 1.10.1935. This is now,
probably, its only Norfolk station.

Sonchus palustris L. The marsh sowthistle is more than holding
its own in Norfolk at the present time. During 1935 colonies
were found to be in flourishing condition at Haddiscoe (Waveney)
and Acle (Bure)

;
while smaller patches were noticed at Rockland

Broad, Surlingham, Strumpshaw (Yare) and Ludham (Ant).

Limnanthemum nymphoides (L.) is well established in the Yare at
Keswick (A. Rix).

Antirrhinum orontium L., a rare weed of cultivation in Norfolk,
was flowering at Haynford, 1.11.1934 (A. E. Mahood).

ANIMALS •

Protozoa—*Vampyrella lateritia (Fresen) Leidy was found attacking
filaments of a freshwater alga (Ulothrix sp.) in a “ rusty-looking

”

pool on Shotesham Common, 22.4.1935, in large numbers (M. B.
Ellis).

Mycetozoa—*Lachnobolus congestus (Somm.) Lister was recorded
from dead wood in The Carr at Wheatfen Broad, 3.2.1935
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(M. J. D. Cockle) and at Taverham a few days later (R. Gaze).
* Diderma trevelyani Fr. A nice colony appeared on a dead elder
branch at Stratton Strawless, 16.2.1935 (H. J. Howard).

Crustacea—-*Corophium lacustre Vanhoffen. On September 8th,
1935, this species was collected by Messrs. R. Gurney, G. A.
Steven and G. M. Spooner from the River Thurne at and above
Potter Heigham Bridge, and at the mouth of Heigham Sounds.
It was very abundant, building its tubes of mud upon the Hydroid
Cordylophora lacustris which grows on piles and reed-stems in
the brackish water. This is the first record of C. lacustre in

England, but it has been collected from Norfolk before, first by
H. Scherren in Heigham Sounds in 1896. He described its nests
on the Cordylophora and had his species identified by T. R. R.
Stebbing as C. crassicorne

; but the habits of the latter are quite
different, and his specimens were certainly C. lacustre. E.
Vanhoffen did not describe C. lacustre till 1911, when the type was
taken from the Frisches Haff, Germany. Since then the species
has been recorded from other parts of Germany, Finland, Holland,
France, and North America (G. I. Crawford).

*Dinemoura producta (O. F. Muller)—A porbeagle shark brought
into Yarmouth during September 1934, had several of these copepod
parasites attached to its tail (A. H. Patterson).

Orthoptera—Phasgonura viridissima DG. A great green grasshopper
was found on the outskirts of Diss, 26.8.1935 (A. Herrod).
Meconema thalassinum D.G. One of these small arboreal grass-

hoppers was found to have entered a house at Havnford, 26.8 . 1935
(A. E. Mahood).

Odonata—Aeschna isosceles (Mull.) Two of these rare dragonflies

of the East Anglian fens, were taken at Catfield, 14.7.1935. One
hawking over a dyke was seen to swoop up at a slow, heavy-flving
five-spot burnet moth. Although the dragonfly could easily have
taken the moth, instead it sheered off abruptly when within
rather less than a foot of its possible prey ;

this was of interest,

in view of the red-and-black coloration of burnets being supposed
to have “ warning ” significance (E. Daniels).

Coleoptera—

*

Agathidium varians Be. was identified from a fungus
(Corticium ljeve) growing on a laurel branch at Framingham,
19.5.1935 (G. J. Cooke).

*Pediacus depressus ITbst. The larvae and adult beetles were
discovered in wood and grain in a building near Norwich in the
autumn, 1934.

Malachius barnevillei Put. Two of these rare beetles were seen

feeding in flowers of ragwort (Senecio jacobaea) on Scolt Head
Island, 1.7.1935.

HcBmonia mutica F., var. curtisi Ld., after escaping the notice of

coleopterists in Norfolk for over a century, was re-discovered in

the county when numbers were found crawling on Potamogeton
interruptus beneath the water of a brackish dyke (9.1 promille

chloride) at Gt. Yarmouth, 5.5.1935.

Rhagium bifasciaturn Fabr. A living beetle of this species was
found in a rotting pine stump at Horsford during February, 1935.

June is its recorded time of emergence, and this shows that the

insect, at least occasionally, hibernates in its perfect state. (E.

Daniels).



108 MISCELLANEOUS NOTES AND OBSERVATIONS

*Bagous argillaceus Gy., a rare weevil, in Britain, known only from
the south-east counties below Suffolk (notably Hampshire), was
taken at Scolt Head Island, 9.6.1935.

Diptera—

*

Stictodiplosis corylina Lw. Hazel catkins damaged by
larvae of this midge were found at Haynford, 4.1.1935 and sub-
sequently in several other localities. The Chalcids, Tetrastichus
roesellce D.G. were bred from them at Haynford and Surlingham
in April (A. E. Mahood).

Mollusca—Cecilioides acicula (Mull.) Fer. Agate snails were found
in a human skull unearthed at Caister near Gt. Yarmouth, and
others were associated with bones in an Iron Age site at Postwick,
1935.

Echinodermata— stropecten irregularis (Penn.) Link, a burrowing
starfish, was trawled near Smith’s Knowle, September, 1934
(C. G. Doughty).

Mammalia—Lagenorhynchus albiroslris Gray. A white-beaked dolphin
was washed ashore at Happisburgh, 26.5.1935. It was eight
feet long when measured, to which might have been added three
inches for a missing fragment of tail. Sockets of 25 pairs of
quarter-inch teeth were visible in each jaw, the lower jaw measuring

inches from its tip to the end of the row of teeth. There were
76 vertebrae.

Hawk and Squirrels. “On March 27th, 1935, I watched two squirrels
feeding on pine cones up a tree on Horsford Heath. A sparrow-
hawk was passing, but banked suddenly and alighted on the
branch between them. The squirrels froze, one with its paws up
to its mouth. The bird then noticed me and flew off, otherwise
I might have witnessed a tragedy.” (R. Gaze).

Where not otherwise stated, E. A- Ellis is responsible for the above
records

; species “ new ” to Norfolk are marked*.
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OBITUARY

FRANCIS HERBERT BARCLAY

Francis Herbert Barclay died January 28th, 1935, at the

age of 65, at Cromer, where he had lived for over thirty years.

Probably he will be remembered best for his many and devoted

services for the benefit of Cromer and Norfolk. Beside this

he was a man of culture and wide interests. As a child he

collected moths, setting his specimens with the methodical

precision that marked all his undertakings in after-life. His

delight in scenery, in the British Flora, in wild birds, in geology,

archaeology and prehistory, helped by a singularly retentive

memory, made him a charming and instructive companion

to all those whom he felt to be kindred spirits whether in his

own home with its tine library, or in a cross-country ramble.

He was an able sportsman of the old type, and little escaped

his quick and observant eye. His gardens and greenhouses

were full of beautiful plants from many countries, and were

kept replenished as the result of his visits to exhibitions of

horticultural societies
;

most generous was he in sharing

flowers and growing plants with his many friends. Until the

last month or so of his life, his step could be heard daily in the

garden at 7.30 a.m. or earlier, as he made his rounds and

talked with his gardeners who, like all those who worked for

him, were felt to be personal friends. It may be said of him

that whatever he undertook to do he did it faithfully, well,

and with no thought but for the welfare of others.

G. Lister.

HERBERT HENRY HALLS

H. H. Halls died at Lakenham on May 3rd, 1935, aged 70.

His wife, who was Catherine Jessie Hayhoe, predeceased him

in 1932. While in business as a Norwich tailor he made

friends among those who loved a good book, a sound debate,

and a day in the open. Later in retirement he worked hard

on the City Council.
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His name will always be linked with that of W. G. Clarke.

Together they made innumerable expeditions, searching for

relics of prehistoric man around Norwich and in Breckland.

They were the stalwarts of the Norwich Reading Circle and

Rambling Club. They took part in the earliest proceedings of

the Prehistoric Society. Shortly after Clarke’s death, Halls

and Sainty discovered the famous palaeolithic workshop site

at Whitlingham.

Elected a member of our Society in 1905, he took most

interest in wild flowers and birds, in the knowledge of which he

was less of a dilettante than he imagined
;

his pleasure in wild

life was untainted by “ morbid research ”—he could never

bring himself to dissect a flower. For a while Hon. Sec. of

the Breydon Bird Preservation Society, he strove also to

save lanes and footpaths from spoliation. His unpublished

records of Lakenham birds will be valued increasingly as

Norwich grows.

An irascible challenger of superficial values, his fearless

belief in certain underlying verities, a sense of humour and

supreme capacity for friendship brought him the spice of life.

WILLIAM A. NICHOLSON

William A. Nicholson, born at Birkenhead, 1858, died at

Norwich May 28th, 1935, came to East Anglia in 1873, when

his father became curate of Gislingham. In 1875 he entered

Messrs. Gurney’s Bank at Diss, and was transferred to Norwich

as a cashier in 1877. He joined the Science Gossip Club and

here his interest in botany began. Duty at Aylsham and

North Walsham, besides holidays spent at Cromer, Sutton and

other localities, afforded opportunity for the study of local

botany. In 1889 he became a member of the Norfolk and

Norwich Naturalists’ Society, was its Honorary Secretary and

Editor from 1891 to 1912, when he was presented with writing

bureau and cheque, and was elected an Honorary Member, in

recognition of his services.

In 1913 this Society accepted Nicholson’s offer of the MS.

(with all rights) of the Flora of Norfolk representing his labours

for more than thirty years. He was appointed Editor, assisted

by a small committee
;
other chapters on climate, soils, physio-
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till 8.30 p.m., but he rose early, and a trip on Breydon, or a walk

by the sea usually resulted in an observation worth recording.

In 1878 he began a series of notebooks in which he made at

least one entry every day, a habit which he maintained for the

rest of his life. His notebooks are preserved in the Norwich

Public Library.

A letter on kingfishers, in 1878, was his first contribution to

the press. In the autumn of 1886 Notes on Pet Monkeys

appeared in a London periodical
;

these were afterwards

published in volume form. In 1887 he published some of his

vivid accounts of Norfolk rural life followed at short intervals

by For the Beach and Fireside, Seaside Scribblings, and Broadland

Scribblings. His easy unaffected style ensured a welcome

among general readers as well as among those eager to increase

their knowledge of wild life. More ambitious works were

Man and Nature on the Broads and a companion volume dealing

with Norfolk birds.

His first book of real importance Notes of an East Coast

Naturalist, carefully written, and finely illustrated by the

late Frank Southgate, was published in 1904 by Methuen and

Co. Enthusiastically received all over the country as the

work of a patient and accurate bird watcher, and well reviewed

in the London Press, it secured for the author a widely recog-

nised position among naturalists, a position that was

strengthened by the publication of Nature in Eastern Norfolk

in 1905, a delightful volume of notes accompanied by a brief

autobiography.

In 1907 he produced Wild Life on a Norfolk Estuary. In

this book was portrayed the wild life of Breydon with the

skill and ease of one who had haunted its shores and wide flats

for nearly forty years. To faithful descriptions of bird life

he added character sketches of old gunners, mentioning rare

visitors and records of shooting that raised Breydon high

among places favoured by naturalists.

In 1909 Men and Nature on Tidal Waters showed that the

author had made Breydon his centre of observation as surely as

White had made Selborne. Rough Notes on the Fish and

Fisheries of East Suffolk appeared in 1910. Roused again in

the summer of 1919 by a cruise on Norfolk waters he produced

Through Broadland in a Breydon Punt, with a preface by
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Christopher Davies. A year later another expedition was
described in The Cruise of the Walrus. Wildfowlers and Poachers

in 1929 showed that Patterson was still observing accurately

and patiently, and it was accepted as proof of unabated powers.

He continued his contributions to periodicals and occupied

all his spare time with a carefully compiled list of Norfolk

Fishes to which he added several new records.

In 1890, after a short time as head keeper at the Dublin Zoo,

he returned to Yarmouth and became a member of the Norfolk

and Norwich Naturalists’ Society. He seldom attended one

of its meetings without displaying some rare specimen or

recording some discovery illustrated by vivid and rapid sketches

and interspersed with anecdotes and descriptions graphic and

entertaining. In the Transactions of this Society for forty

years he described and recorded the birds and natural history of

Yarmouth. But his most valuable series was that on the

fishes of Yarmouth and Norfolk. In close touch with the

fishermen and those who frequented the quay, the boats and

the foreshore, he lost no opportunity of seeing every rarity or

abnormal specimen caught by man or boy
;

a record of it

was made, and a sketch dashed off before there was time for

decay.

In 1891 he relinquished the gun, his observations henceforth

depending on the use of his tieldglass. About this time he

was appointed Attendance Officer under the Yarmouth School

Board, and the most troubled period of his life was over.

In the Spring of 1935 the Linnean Society elected Patterson

an Associate
;

this recognition of his devotion to natural

history cheered his last days. Early in July he walked for the

last time, with an old friend, beside his beloved Breydon,

talking sometimes of his wife who died in 1927, sometimes of

his son who died “ somewhere in France.” He passed away on

October 27th, 1935, and was buried in Gorleston Cemetery.
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