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LIST OF MEMBERS, 1914.

Members who have compounded for their subscriptions are marked with
an asterisk.

A

Allen Miss 1, Colman Road, Norwich
Ames Major Oswald H.

Manor House, Thornliam, Norfolk
‘Ames Victor

Tliornham Cottage, King’s Lynn
Andrews W. H. M. Ilethersett
Aplin Oliver V. Bloxham, Oxon.
Astley Major D. G.

Little Plumstead Hall, Norwich
Atmore, E. A., F.E.S. King’s Lynn

B

Ballauce H. A., M.S., F.R.C.S.
All Saints’ Green, Norwich

Barclay Evelyn H.
Colney Hall. Norwich

Barclay Francis H.
The Warren, Cromer

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

* Barclay R. High Lea, Hoddesdon
*Becher Major Edward F., R.A.. F.Z S

Shenvood. Dominica, W.I.
‘Becher Rev. William

Wellow Hall, Newark
Beevor Sir H., Bart. Hargham, Norfolk
Beloe. E. M.

Chase Lodge, King’s Lynn
Bennett Arthur. A.L.S., Hon. Mem.

143, High Street. Croydon
Berners Geoffrey Hellesdon, Norwich
Beverley M., M.D., V.P. Scole, Norfolk
Beverley Miss Scole, Norfolk
Beverley Russell

School of Agriculture, Cambridge
Bidwell E 1, Trigg Lane. E.C.
Bird Rev. M. C. H., M.A., M.B.O.U.

Brunstead Rectory, Norfolk
Birkbeck Gervoise W.

Sprowston, Norwich
Birkbeck H.

High House, Westacre, Norfolk
Birkbeck H. A. King's Lynn
‘Birkbeck W. J.

Stratton Strawless Hall, Norwich
Boardman E. T.

Town Close House. Norwich
Boileau Lady Ketteringliam Park,

Wymondham, Norfolk
Boileau Sir M. C., Bart. Ketteringham

Park, Wymondham, Norfolk
Bonhote J. L.
Gade Spring Lodge. Heme] Hempstead

Brenchley Miss Winifred, D.Sc.,
Rothamstead Station, Harpenden

Bridgman Frank G.
5, Duchess Street, Portland Place, W.

Brittain H, Newmarket Road. Norwich
Broeck Ernest Van den, Hon. Mem.

39. Place de l’lndustrie, Brussels
Brooks J. R. Drayton, Norwich

Brown Miss E. Hamilton
Park Road, Gorleston-on-Sea

Burrell W. H., F.L.S.
1. Stratton Street. Leeds

Burroughes Rev. E. R.
Stoke Holy Cross, Norfolk

Burton S. H., F.R.C.S.
St. Giles Street, Norwich

Butcher Mrs. H. F.

Chester Place, Norwich
Butler Col. E. A.
Winsford Hall, Stokesby, Gt. Yarmouth
Buxton A. F. 50, Coruhill, E.C.
Buxton Miss C.

Whissonsett Hall, Norfolk
Buxton E. G.. F.Z.S.,

Catton Hall, Norwich
Buxton Geoffrey F., F.Z.S.

Dunston Hall, Norwich
Buxton R. G.

Petygards. Swaffham, Norfolk
‘Buxton Sir T. F.. Bart., G.C.M.G., F Z.S.

Warlies, Waltham Abbey
Buxton W. L.

Bolwick Hall, Marsliam, Norfolk

C

Cadge Col. W. H.
2, Esplanade, Lowestoft

Calvert E. M. St. Faith’s Lane, Norwich
‘Campbell Donald F., F.G.S.,

Old Hunstanton. Norfolk
Campbell-Taylor J. E.

Hemsby, Great Yarmouth
Canu, Miss F. A.

Norfolk & Norwich Hospital, Norwich
Caton Rev. R. B.

Gt. Fakenham Rectory, Thetford
Cat or John, M.P.

Woodbastwick Hall, Norfolk
Chamberlin Rev. C. M.

Witton Rectory, Norwich
Chase R. W.

Pool Hall, Wishaw, Birmingham
Christie J. A.

Framingham Manor, Norwich
Christy Miller, F.L.S.

Chignal St. James’, Chelmsford
Clarke W. G

12, St. Philip’s Road, Norwich
Cleather Rev. W. S.

Barningham Rectory, Norfolk
‘Cockburn C. S.

Weeting Hall. Brandon, Norfolk
‘Cocks A. H., M.A., F.Z.S.
Poynetts, Skirmett, Henley-on-Thames

Coke Right Hon. Viscount
Holkham Norfolk

‘Colman Miss Carrow House, Norwich
‘Colman Miss H. C.

Carrow House, Norwich
Colman Russell J.

Crown Point, Norwich



Cooke M. C., M.A., LL.D.. Hon. Mem.
53. Castle Road. Kentish Town, N.W.

CorderJohn London Street, Norwich
Cremer VV. C. Sheringham, Norfolk
t ress well George King's Lynn
Cross .1 M. Mile End Road, Norwich
Crowfoot W. M„ F.R.C.S. Beccles
Cuhitt E. R. Honing Hall, Norfolk

D

Dalby Rev. Alan, M.A.
The Vicarage, Old Catton, Norwich

Davies Hugh C.

Old Lakenham, Norwich
Day Donald D„ F.R.C.S.

Surrey Street, Norwich
Digby A. Fakenham
•Dresser H. E., F.L.S., F.Z.S.

44. Hornton Court, Kensington, W.
Duff Miss B.

Furze Hill, North Walsham, Norfolk
Duleep Singh H.H. Prince Frederick,
F.S.A. Bio’ Norton Hall, Norfolk

E

Eade Sir Peter, M.D.
St. Giles Street. Norwich

Easter W. C. 99. City Road, Norwich
Edwards J.. F.E.S.. Hon Mem.

Colesborue, Cheltenham
Eldred E. J. H. Coltishall, Norfolk
Evans H. Muir, M.D.

Turret House, South Lowestoft
Everitt H. R., F.Z.S.

Oulton Broad, Lowestoft

F

Falcon Michael Horstead, Norfolk
Farn A. B.

Ganarew. Whitchureli-on-Wye
•Feilden Col. H. \V., C.B.. F.G.S.. C.M.Z.S.

V.P. Burwash, Sussex
Fisher Rt. Rev. Bishop, D.D.

Burgh Hall, Gt. Yarmouth
Fitch Rev. H. C.

Beeston Regis Rectory, Norfolk
•Fletcher W, H. B.

Aldwick Manse. Bognor
Forrester J. B. Thorpe Road, Norwich
Fowler W. Warde, M.A.

Kingham, Chipping Norton
Fryer H. F. The Priory, Chatteris

G

•Gainsborough The Right Hon the Earl
of Exton Park, Rutland

Garstang Walter, D.Sc.
The University, Leeds

Geldart Miss Alice M.. ex-President
Cotman Rd., Thorpe Hamlet, Norwich

Geldart Mrs. H. D.
Cotman Road, Norwich

Gilbert R. T. E. Ashby Hall, Norfolk
Goodchild Herbert

27, Castle Meadow, Norwich
Goose A. W.

10. Sandringham Road, Norwich

Gould Russell P.
"Albemarle.” Eaton, Norwich

Grey The Rt. Hon. Sir E., Bart , K.G.
Fulloden. Lestbury. Northumberland

Gunn T. E., F.L.S.
St. Giles Street, Norwich

•Gurney, Miss Cicely
Keswnck Hall, Norwich

•Gurney Sir Eustace, F.Z.S., V.P.
Sprowston Hall, Norwich

•Gurney Gerard H., F.Z.S.
Keswick Hall, Norwich

•Gurney J. H„ F.L.S., F.Z.S., V.P.
Keswick Hall. Norwich

Gurney Q. E. Bawdeswell Hall, Norfolk
•Gurney Robert, M.A., F.Z.S.

Ingham Old Hall, Norfolk

H

•Haigh G. H. Caton
Grainsby Hall, Gt. Grimsby

Halls H. H. 130, Hall Road, Norwich
i

Hammond John
School of Agriculture, Cambridge

Hamoud Lieut. C. E.. K.N.
Twyford Hall. East Dereliam

•Hamoud Philip
Twyford Hall, East Dereham

Harker William Blofield Hall, Norfolk
HarmerF. W..F.G.S., VP.

Cringleford, Norwich
•Harmer S. F.. Sc. D„ F. R.S.

British Museum (Nat.. Hist.), London
Harmer W. D.. M.A.. M.C.. F.R.C.S.

45, Weymouth Street, S.W.
•Harmswortli Sir Harold. Bart.

Hemsted Park, Cranbrook, Kent
Harris Rev. G. H.

St. Paul’s Vicarage. 47. Trafalgar Road,
Sloseley, Birmingham

Harvie-Brown J. A., F.R.S.E.
Dunipace House. Larbert, N.B.

HeslopT. H. B. Cringleford, Norwich
Hewitt H. Dixon. F.i.C.

Sunuyside, Magdalen Street. Thetford
Hicks Ernest Wroxham, Norfolk
•Hill Alexander, M.D.

The Athenreum, London
Hinde F. C., Hon. Librarian

4, Quebec Road, Norwich
Hinde G. J., Ph.D., F R.S., F.G.S., Hon.

Mem. Avondale Road, Croydon
•Hoare Sir S., Bart.

Sidestrand Hall, Norfolk
Holden G. H.

The Abbey, Westacre, Norfolk
Hotblack G. S. Brundall, Norfolk
Hotblack J. T„ F.G S.

Newmarket Road, Norwich
Howard R. J., M.B.O.U.

Shear Bank, Blackburn
Hurrell H. E.

25, Regent Street, Gt. Yarmouth

J

Jarrold W. T. F.

Thorpe St. Andrew, Norwich
•Jodrell Sir Alfred, Bart.

Bayfield Hall, Norfolk
Jary Major R. H. H.

South Walsham Hall, Norfolk



•Tickling Captain C. M.
Smallburgli, Norfolk

Jones Sir Lawrence, Bart.
Cranmer Hall, Fakenham, Norfolk

K

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

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

King E. L. 4. Prince's Street, Norwich
Knight Edward

Keswick Olcl Hall, Norwich
Knox Major Ernest Blake, R.A.M.C.

'

569, Sprowston Road. N orwich
Knox Mrs. Ernest Blake

569, Sprowston Road, Norwich

L

Laffan Major de Courcy Sheringham
Laurence Rev. J. A. Uilham, Norwich
Laurence R. Felthorpe Hall, Norfolk
Leathes Col. H. M,

Herringfleet Hall. Lowestoft
Leeper L.

5, Britannia Road, Great Yarmouth
*Lee Warner Henry

Walsingliam Abbey, Norfolk
Lee Warner Henry Swaffliam
Leicester The Right Hon. the Earl of,

V.P. Holkham, Nox'folk

Leney F. Castle Museum, Norwich
Leonard T. Barrett

Horsford Manor, Norwich
le Strange Hamon. F.Z.S.

Hunstanton Hall, Norfolk
*Lindley The Right Hon. Lord, V.P

East Carlton, Norwich
Little W. L.

3, Southtown, Great Yarmouth
Lloyd J. P. St. Giles Vicarage, Norwich
Long F. The Close, Norwich
Long S. H., M.D., F.Z.S., M.B O.U., Hon.

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

37, St. Giles Street, Norwich
Longe Col F. B„ C.B.. R.E.

Holly Lodge, Thorpe, Norwich
Lowerison B.

Ruskin School-Home, Heacham-on-Sea,
Norfolk

Lyttelton Hon. and Rev. Edward. D.D.
Overstrand, Norfolk

M
Manby Sir A. R., M.V.O., M.D.

East Rudham, Norfolk
Mann Sir Edward, Bart.

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

The Rectory, Diss, Norfolk
Marriott F. W. P.

2, Upper King Street, Norwich
Marsham Major H. S.

Rippon Hall, Marsham, Norfolk
Martin C. H. The Hill, Abergavenny
Mason A.

17, Camberley Road, EatoD, Norwich
Master George, M.D. Bury St. Edmunds

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

Meade-Waldo Edmund G. B.

Stonewall Park, Edenbridge, Kent
Miller Henry
Bosmere House. Norwich Rd., Ipswich

Mills H. J. Lime Tree Road, Norwich
Morley Claude. F.E.S., F.Z.S.

Brit. Museum (Nat. Hist.) and
Monk Soharn House. Suffolk

Mottram James Bracondale, Norwich

N

Napier A. J., Hon. Mem.
Holkham. Norfolk

Nash J. T. C., M.D..D.P.H.
Sliirehall, Norwich

Newcome E. C.
Feltwell, Brandon, Norfolk

Newman L. F.
School of Agriculture, Cambridge

Newton E. T.. F.R.S., Hon. Mem.
H.M. Geological Survey Office,

28, Jermyn Street, London
Newton F. C.

The Meadows, Sahara Toney, W attou

Nicholson F., F.Z.S.
The Knoll, Windermere

Nicholson W. A.. Hon. Mem.
81. Surrey Street, Norwich

O

*Ogilvie F. Menteitli
The Shrubbery, Oxford

P

Page G W. Fakenham
Paine Rev. N. W.

Great Melton, Norfolk
Parker H. 4, Britannia Road, Norwich
*Parkin Thomas, M.A.. F.Z.S.

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

Caston Rectory. Attleborough
Patterson Arthur H., Hon. Mem.

32, Lichfield Road, Gt. Yarmouth
Patteson F. E.

Great Hautbois House, Norfolk
Patteson Miss

4, Newmarket Road, Norwich
Pattin H. Cooper, M.D.

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

Eaton Grove, Norwich
Payler Donald Castle Museum, N orwich
Peake E. 92, Earlham Road, Norwich
Peck Rev. C. W. Diss
Peckover Rt. Hon. Lord Wisbech
Petre Major Westwick Hall, Norfolk
Pigott Sir T. Digby, C.B.. F.R.G.S.

Sheringham. Norfolk
Platten Rev. T. The Close, Norwich
Preston A. W., F.R. Met. Soc.

Christ Church Lodge, Norwich
Preston F. Thorpe Mansions, Norwich
Purdy R. J. W. Foulsliam, Norfolk
Purdy T W. Aylsham
Pycra.ft W. P,, A.L.S.. F.Z.S.

British Museum (Natural History),
London, S.W.
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Oliver, Prof. F. W., F.R.S.. Hon. Mem., University College, London.



IX.

R

Reeve J., F.G.S., V.P.
Clarence Road, Norwich

*Reid Clement, F.R.S., F.L.S., F.G.S.
One Acre, Milford-on-Sea, Hants

*Reid Capt. Savile G., R.F.
Yalding, Maidstone

Riley W. A 100, King Street, Norwich
Rising A. P. The Manor House,

Orinesby, Gt. Yarmouth
Riviere B. B., F.R.C.S., M.B.O.U.

St. Giles Plain, Norwich
Roberts E. T.

Cattle Market Street, Norwich
Robinson H. S. Eaton, Norwich
Rogers Commander F. S., R.N.

Ingham New Hall, Norfolk
Rogers Rev. Henry

Clarendon. Lowestoft
*Rosebery The Right Hon. the Earl of,

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

Tring, Herts.
Royal Microscopical Society, President

of the, Son. Mem., 20, Hanover
Square, W.

Rudd C. F. Stalliam, Norfolk
Rumbelow P. E.

44, Walpole Road, Gt. Yarmouth
Rye Walter Lammas, Norwich

S

Seymour C. D., J.P.
Barwick House, King’s Lynn

Shipley W. Southtown, Gt. Yarmouth
Shopland Com. E, R., R.I.M.

1. Estevals, Oulton Broad, Lowestoft
Smith H. F. Lidlington Hall, Norfolk
Smith W. R. Harleston. Norfolk
Sn w T. The Craig, Windermere
Spurrell J. T. Horsford, Norfolk
Squire Miss E. A.

Training College, Norwich
Stuart Mrs. James

Carrow Abbey, Norwich
Sturge Hr. W. Allen

Icklingham Hall, Mildenhall, Suffolk
Sutton Broad Laboratory, The Director of
Sutton Francis, F.C.S.

The Close, Norwich
Sutton W. Lincolne, F. I.C.

Eaton, Norwich

T

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

Thomson D. G., M.H.
Thorpe End, Norwich

Thouless II. J., Son. Treasurer
Corfe, College Road, Norwich

Ticehurst C. B„ M.B.O.U.
Grove House, N. Lowestoft

Tillett Wilfrid S.

2, Claremont Road. Norwich
Todd R. A.. B.Sc.

82, Semley Rd., Norbury, London, S.W.

Todd J. T.

Chapel Field Gardens, Norwich
Tomes C. S., LL.D., F.R.S.

Manuington Hall, Norfolk
Tracy N. 3, King Street, King’s Lynn
True F. W., Son. Mem. U.S. National

Museum, Washington, U.S.A.
Tuck W. H.

5, Southgate Green, Bury St. Edmunds
Turner Miss E. L., F.Z.S., H.M.B.O.U.

Upper Birchetts, Langton Green,
Tunbridge Wells

U

Upcher II. M., F Z.S., V.P.
Sheringham Hall, Norfolk

Utting S. W. Thorpe, Norwich

V

Vaughan Matthew
Milton, Pewsey, Wilts

W
*Walsingham, The Right Hon. Lord,

F.R.S... V.P. Merton Hall, Thetford
Walter J. H., F.Z.S.

,
President,

Drayton, Norwich
*Watling R. A.

Great Ormesby, Great Yarmouth
Watson Innes

Swanington Court, Norfolk
Wheatley F R.

St. Mark’s Lodge, Carlton Colville
Wheeler F. D„ M.A., LL.D.

Hellesdon, Norwich
*Whita,ker Joseph, F.Z.S.

Raimvorth Lodge, Mansfield
Wigston A. E.

7, St,. Olaf’s Terrace, Mundesley-on-Sea
Wild Edward

The Hawthorns, Eaton, Norwich
Williams Miss Agatha,

Prince of Wales Road, Norwich
Williams Miss Margaret

Prince of Wales Road, Norwich
Witherby II. F. 326. High Holborn. W.C.
Woodward Dr. Henry, F.R.S., V.P.Z.S.,

F.G S., Son. Mem.
13, Arundel Gardens. Notting Hill. W.

Wormald Hhgh, M.B.O.U.
Heathfield, East Dereham
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XI.

List of Publications added to the Society's Library from

May, zgij, to April, lgiy.

Agassiz G. R. Letters and Recollections of Alexander Agassiz.

Presented by the Author.

Agricultural Society, Royal. Annual Report. Vol. lxxiii.

Presented by Mr. 11. G. Barclay, F.Z.S.

Ashmolean Natural History Society of Oxfordshire. Proceedings

and Report for 1912 and 1913.

Belfast Naturalists’ Field Club. Series II. Vol. vi. Part 6.

Belge, Socidtd Gdologique de. Bulletins. Vol. xxvi. Parts 9—10.

Vol. xxvii. Parts 1—6.

Bennett A., F.L.S. Utricularia ochroleuca, Hartman and U.

intermedia, Hayne as Scottish species.

Presented by the Author.

British Association. Report of 1912 Meeting.

British Museum. Catalogue of Marine Reptiles of the Oxford Clay.

Part 2. C. IV. Andrews.

Economic Series, No. 1. The House Fly as a danger to

health. E. E. Austin.

California, University of. Publications in Zoology. Vol. x. Parts

9—10. Vol. xi. Vol. xii. Parts 1—3.

Cambridge Philosophical Society. Proceedings. Vol. xvii. Parts

2—4.
I

School of Forestry. Bulletin No. 1.

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

Cardiff Naturalists’ Society. Proceedings. Vol. xlv.

Cocks A. H. Memoir of Thomas Southwell. (Reprinted from

“ British Birds,” 1909).
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Connecticut Academy of Arts and Sciences. Vol. xviii. Pages

1—224.

Croydon ‘Natural History and Scientific Society. Proceedings,

1897—98, 1912—13.

Ealing Scientific and Microscopical Society. Transactions, 1912—13.

Edinburgh Botanical Society. Vol. xxvi. Parts 1—2.

Royal Botanic Garden. Notes No. 35.

Geological Society. Vol. vi. Part 4.

Royal Society. Vol. xxxiii. Parts 2—4. Vol. xxxiv.

Part 1.

Royal Physical Society. Vol. xix. Parts 2— 5.

Essex Naturalist. Vol. xvii. Parts 4—9.

France, Soci^tfi des Sciences Natui-elles de l’Ouest de la. Bulletins.

Troisieme S6rie. Tome II. Parts 3—4. Tome III. Part 1.

Geographical Journal, May, 1913—April, 1914.

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

Geological Society. Quarterly Journal. Nos. 273—275.

Presented by Col. H. W. Fielden, G.B.

List of Members, 1913.

Glasgow Naturalist. Vol. iv. Parts 3—4. Vol. v. Vol. vi. Part 1.

Gurney J. H. The Gannet, a bird with a history.

Presented by the Author.

Harvard Mu=eum of Comparative Zoology. Bulletins. Vol. liii.

No. 10. Vol. liv. Nos. 17—21. Vol. lvi. No. 2. Vol. lvii. No, 2.

Vol. lviii. Nos. 1—2. Annual Report, 1912—13.

Harvie-Brown, J. A. The Fulmar.

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

PIastings and St. Leonard’s Natural History Society. Report, 1912— 13.

Naturalist. Vol. ii. No. 2.

Hertfordshire Natural History Society. Vol. xv. Part 1.

Ibis, The. Series x. Nos. 3—6.

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



Xlll.

Linnean Society. Transactions in Zoology. Nos. 17—19. Botany.

Nos. 20—21. Presented by Mr. J. Quinton.

Lloyd Library. Bibliographical Contributions. Nos. 10—12.

Mycological Series, No. 38.

Synopsis of Genus Cladoderris.

Manchester Literary and Philosophical Society Memoirs. Yol. lvii.

Parts 2—3.

Marine Biological Association Journal. Yol. x. Part 1.

Maryland Geological Survey. Devonian System. 3 Vols.

May-field A. Mosses of a Boulder Clay Area.

Presented by the Author.

Microscopical Society, Royal. Journal. Nos. 214—218.

Moscow, Soei£t6 Impdriale des Naturalistes. Bulletins. 1911, No. 4,

1912—1913, Nos. 1—3.

New York Academy of Sciences. Annals. Yol. xx. Pages 339—423.

New Zealand Institute. Transactions and Proceedings. Vol. xlv.

North Staffordshire Field Club. Transactions. Vol. xlvii.

Northampton Natural History Society and Field Club. Nos. 30—33,

37-64, 121—124, 129—136.

Northumberland, Durham, and Newcastle-on-Tyne Natural History

Society. Vol. xx. Part 2.

Nottingham Naturalists’ Society. Transactions, 1912— 13.

Nova Scotia Institute of Science. Proceedings and Transactions.

Yol. xii. No. 4.

Philadelphia Academy of Natural Science. Vol. Ixv. Parts 1—3.

Reid C. Submerged Forests. Presented by the Author.

Royal Institution of Great Britain. Proceedings. Vol. xx. Part 1.

SMrTHSONiAN Institution. Report, 1912.

South London Entomological and Natural History Society.

Proceedings, 1912— 13.

Torquay Natural History Society. Vol. i. No. 1.



XIV.

United States Geological Survey. Bulletins, Nos. 502, 503, 510,

521, 522, 525—530, 532- 535, 537.

Water Supply Papers. Nos. 289, 292, 293, 297, 300, 305,

307, 308, 310, 311, 313—318.

— Geological Survey. Professional Papers. Nos. 78—80, 85a.

Geological Survey. Mineral Resources, 1911.

Zoological Society. Report of Council, 1912—1913.

List of Fellows, 1913.

Proceedings, 1913, Parts 2—4. 1914, Part 1.

Transactions. Yol. xx. Parts 5 and 6.

Presented by Mr. C. F. Biurton, F.Z.S.



ADDRESS.
Read by the President

,

Miss Alice M. Geldart, to the

Members of the Norfolk and Norwich Naturalists' Society,

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

Castle Museum, April 28th, 1914.

Ladies and Gentlemen,

The membership of the Society is made up of :

—

Honorary Members •• 11

Life „ 43

Ordinary ,, 231

285

Sixteen new members have been elected, fourteen have resigned,

and seven have died.

Six ordinary meetings have been held during the Session, at

which several papers of interest were read. At the opening

meeting, in September, Miss E. L. Turner read a paper,

illustrated with lantern slides, on some of the rarer species

of birds that nest in the Outer Hebrides, and at this

meeting, also, Mr. Peake described some flower haunts in

Norfolk and showed lantern photographs. At the October

meeting, Mr. W. H. Burrell gave a resume of his notes and

observations on the Water Fern (Azolla

)

in Norfolk. This

paper will be found printed, in extenso, in this number of the

Transactions. At the next meeting, in November, Mr. H.

Wormald read a paper on the Courtship of Ducks, with some

notes of hybrids bred by him at his game farm at East

Dereham. This paper is also printed, together with reproduc-

tions of some original drawings by the author.

At the January meeting, Mr. Wormald exhibited several skins

of birds to show albinistic and other variations; Mr. Preston

VOL. X. A
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read his meteorological notes for the year ; and Messrs. Clarke

and Burrell gave a paper on “ A Contribution to a Vegetative

Survey of Norfolk.”

At the February meeting the Society was indebted to Dr.

Winifred Brenchley for an excellent paper, with lantern slides,

on “Mapping”; and at the March meeting, Mr. C. B.

Ticehurst showed a large series of skins of different racial forms

of Palaearctic birds. At this meeting, also, Mr. J. H. Gurney

read some notes on the recent eruption of Waxwings into the

County.

By the invitation of Mr. and Mrs. J. H. Gurney a pleasant

afternoon was spent in the gardens and grounds of Keswick

Hall by several members in August. This was the only

excursion made during the year.

In addition to its ordinary annual publication, the Society

has published during the year a “ Flora of Norfolk,” under the

able editorship of Mr. W. A. Nicholson. The edition is limited

to 300 copies and sold at 6s. and 7s. (interleaved) per copy.

It was only by the formation ot a guarantee fund by a few

members of the Society that it was possible to finance the

production of this book, and to those guarantors who provided

this working capital the thanks of the Society are due. It is

hoped that those members who have not yet purchased a copy

will acquire one, and so support the Society in its venture.

During the year the Society has received as a gift from Mr.

Stephen Paget, F.R.C.S., a framed print of Millais’ portrait of

his father, Sir James Paget, Bart. The portrait is hung, on

loan, in the Committee-room of the Castle Museum, where also

is hung, on loan, the Society’s medallion of Sir W. J . Hooker.

The Society is much indebted to Mr. Paget for this fine print of

one of N orfoik’s most distinguished scientific men
;
and especially

fitting it is that it should have been received during the year of

the centenary of his birth, which was commemorated by a

service in the parish church of Great Yarmouth on January

11th, 1914. At this service the President and many other

representatives of the Society were present.

During the year a partial revision of the Wild Birds
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Protection Schedule was under consideration by the Norfolk

County Council, and various suggestions were made to this

body by the Society. It is satisfactory to record that, with the

exception of two species—the Kestrel and the Little Owl—all

the birds that the Society asked to be added to the Schedule

met with the approval of the Council.

By the death of Mr. Charles Annesley Hamond, of Twyford

Hall, the Society has lost a valuable and most respected

member, and Norfolk one of its best naturalists. Beyond

reminding you that Mr. Hamond was elected a member in

1873, and in 1906 occupied the Presidential chair, I will not

make further reference to him this evening, because a

biographical notice of him appears in this number.

Mr. Horace B. Woodward, F.R.S., whose death we all

deplore, was another of our Past Presidents— 1892-93. An

obituary of this distinguished Norfolk man will be found in

this issue.

Other members whose deaths we have to record are Lord

Avebury, F.R.S., Mr. Bosworth Harcourt, Rev. J. T. Howard,

and the Right Honourable James Stuart.

SIR JAMES EDWARD SMITH AND SOME OF
HIS FRIENDS.

I propose in this Address to consider the surroundings of

some of the earlier Norfolk Botanists and their intercourse with

each other, but only to follow their lives and to enumerate their

published works so far as they were connected with Norfolk in

the days of Sir James Smith (1759-1828)- In the Transactions

of the Norfolk and Norwich Naturalists’ Society there is

but little information about James Crowe, and the account of

T. J. Woodward occupies only three lines.
36" Few people

now recognise the Norwich residence of the First President of

the Linnean Society, and it is difficult to ascertain the house in

which he was born.

During the latter part of the 18th century, Norwich was

famous for the orchards and gardens interspersed among its

* These figures refer to the table of reference at the end of the paper.
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houses, and no city had greater facility for encouraging a love

of flowers. The Flemings had introduced plants previously

unknown, or little-known, in England, such as the gillyflower,

carnation, Provence rose, and an improved culture of various

bulbs
;

also, useful vegetables such as carrot, celery, and

cabbage. Sir J. E. Smith has left an account of the Norwich

gardens as he remembered them about 1770 :

—
“The taste for

horticulture sometimes extended itself, from the flowery

parterre, and the well-arranged rows of tulips, hyacinths,

carnations and auriculas, into no less formal labyrinths, or

perhaps a double pattern of angular or spiral walks, between

clipped hedges, exactly alike on each side of a broad gravel

walk. Such was the most sublime effort of the art within the

compass of our recollection. ‘ Grove ’ could by no means be

said to ‘ nod at grove,’ for the perpendicular and well-trimmed

structure was incapable of nodding
;

but that ‘ each alley

should have a brother ’ was an indispensable part of the design.

Greenhouses of exotic plants, except oranges and myrtles, were

at this time scarcely known, and the writer well recollects

having seen, with wonder and admiration, one of the first

African geraniums that ever bloomed in Norwich.”
6

Any man might possess pots of plants or perhaps a small

strip of land, though the gardens of the rich were open only

to a few. Taverns were known by such names as “ Fair

Flora” and “Flower in Hand.”
3

At the Maid’s Head or

at The Dove in Dove Lane, the “ Sons of Flora ” assembled

to study Horticulture, and in the “ Norwich Gazette ” for 1729

“ Shows of well-blown flowers by the Sons of Flora ” were

advertised.
10 But some of the humblest of the Norwich

journeymen weavers, tailors, and dyers became botanists

rather than floriculturists, for their trade-journeys among their

fellow-workers took them beyond the confines of the city
;

in

the prosperous days of the woollen manufacture the country

for twenty miles round Norwich was full of looms.

The city of Norwich within the walls being little more than

a mile in diameter, it was impossible for the inhabitants to be

deprived of the wild flowers which grew in abundance just
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outside the city gates, or eastwards across the river, where

the hamlet of Thorpe—now containing a population of more

than 7,000—had then less than 100 inhabitants and only a

dozen houses. Only half-a-mile from the houses of the

city was the home of wild raspberry and woodrush, described

by Dr. Smith as “ a hollywood carpetted with wood anemone,

lily of the valley, and harebell.”''
2 The Act for enclosing the

further part of Mousehold Heath was passed in 1801, and

Dr. Frank Sayers’ poem on “Thorpe Grove” and its Destruction

was written in November, 1808.

No wonder that people loved the country, for the city walls,

though becoming unsafe and sometimes damaging the neigh-

bouring property in their fall, were still intact for the greater

part of their length, and with the dozen gates impeded the

view and circulation of air. Five gates were removed in 1792,

and the remainder were taken down before 1809. The

streets were ill-paved, only the principal ones having flagged

footpaths
;
and London Lane was so narrow that interruptions

were caused by carriages meeting, pedestrians being obliged to

squeeze into a dark alley, or burst into a shop to avoid being

run over or crushed against the wall. In wet weather passers-

by were drenched from the waterspouts of the houses, or

plunged knee-deep in a gutter. Hanging signs, dangerous in

a wind, interrupted the view and prevented free circulation of

air.
1

In June, 1782, Mr. Smith wrote to his son James:

—

“ Your mother will have me tell you the sign of the ‘ Sun,’

Mr. Barker’s, and Mr. Booth’s ‘ Half-Moon ’ are taken down,

by which the houses look lighter and the upper rooms have a

much better prospect.”
17

In the Market Place, the Gentleman’s Walk was un-

flagged and not separated from the carriage way
;
and here,

facing St. Peter Mancroft church, was No. 37, the shop of

William and James Smith, woollen drapers. William resided

at 5, Lady’s Lane,
1

but James lived at the shop with his wife

Frances, daughter of the Rev. John Kinderley (1706-1775),

perpetual curate of St. Helen’s, Norwich, vicar of South

Walsham, and domestic chaplain to the Countess of Leicester,
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at Holkham. 6
At No. 37, on the 2nd of December, 1759, was

born their eldest son James Edward, the eldest of seven, who

for nearly five years was their only child, thus obtaining a

large share of his mother’s attention. It was from her that he

derived his great love of flowers. “
I can just remember

tugging ineffectually with all my infant strength at the tough

stalks of the wild succory on the chalky hillocks about

Norwich.”
6

Not strong enough to attend school, he was visited by the

best tutors in the city, and acquired a knowledge of French,

Italian, mathematics, and the rudiments of Latin. He was

much interested in Natural History, but had neither teacher

nor books to help him :

“
I wandered long in the dark, till some

of the principal elementary works, the publications of Lee,

Rose, Stillingfleet, and a few others came in my way, and were

devoured over and over again. At length, however, I found I

wanted something more, and to apply to practise what had thus

been acquired. I was then furnished with systematic books,

and introduced to Mr. Rose, whose writings had long been

my guide. I was shown the works of Linnaeus
;
nor shall I

ever forget the feelings of wonder excited by finding his whole

system of animals, vegetables and minerals contained in three

8vo. volumes.”
6

We see James Smith, a youth of eighteen, during the

summer of 1778 frequently carrying a parcel of flowers and

Berkenhout’s “ Botanical Lexicon,” material for a botany

lesson, to No. 8, Tombland, the house built outside the wall of

the Close at the south side of the Erpingham Gate—a house

with pillared entrance and rounded portico—where Hugh Rose,

apothecary, had resided for twenty years.
13

This house (last

inhabited by Mr. Emmanuel Cooper) was pulled down in 1878,

also the stable adjoining on the south side, which had always

been leased separately to the same person as the house.

At No. 8, Tombland, Rose, with the assistance of the Rev.

Henry Bryant, had written the “ Elements of Botany,” pub-

lished in 1775, “ a translation of the “ Philosophia Botanica,

and other Treatises of the celebrated Linnaeus.” The works
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of Ray, and even the Historia Muscorum of Dillenius,

had long been familiar to the more learned students among the

botanists in Norwich, and it was for these students that Rose

wrote “ The Elements,” together with the Appendix, “ wherein

are described some plants lately found in Norfolk and Suffolk.”
6

The Norfolk plants were a geranium “ found near Spixworth

Church, in 1771, by Mr. Wm. Humphry”; Holosteum

umbellatum first noticed and examined by Mr. John Pitchford

in spring, 1765 ”
; Tillaea muscosa, “ found on Drayton

heath and several other places near Norwich, . . . first

examined and ascertained by the Rev. Mr. Bryant, in 1766”;

Ophrys paludosa, “ found on Felthorp bogs by Mr. Charles

Bryant, in 1769 ”; and Hydnum auriscalpium, “ found last

autumn near Norwich, in a small plantation of Scotch pines

called Hardy’s Grove,” by Rose himself.

Numerous pupils were eager to improve themselves by the

assistance of such masters as Mr. Rose and the Rev. Henry

Bryant. The latter, a distinguished mathematician, was

assistant clergyman at St. Peter Mancroft church ; later he

was vicar of Heydon, rector of Colby, and vicar of Langham.

Dr. Smith tells us that Mr. Bryant began to study botany

in 1764, after the death of his wife.
18

In 1779 Mr. Rose was afflicted with incurable blindness, but

his interest in botany never flagged. Smith always showed the

greatest consideration for his teacher—when away from home

sending messages to him by mutual friends rather than writing.

In 1788 Rose dictated a letter to his former pupil, signing it

by touch, not by sight, “ H. Rose.”
37

It is usually considered that Mr. Rose remained at No. 8,

Tombland, till 1783, if not later; but the Poll-book of the City

proves that before September, 1780, the blind apothecary had

retired, as “ Hugh Rose, gent.,” to No. 4, Pottergate street.

This street then included Bedford street and extended from

London Lane to the City Wall, but No. 4 was at the St.

Andrew’s end, for Rose was a voter in St. Andrew’s parish.

On the flyleaf of Rose’s “ Elements,” now in the library of the

Linnean Society, Sir James Smith had written :

“ Died April 18,
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1792, aged 75 years; buried in St. Andrew’s church, Norwich,

before the steps of the Alter.” The memorial stone in the floor

of the church between the pulpit and the entrance to the

chancel, shows that his wife, whose Christian name was
“
Rose,”

had been buried there in April, 1784.

Another local botanist was Charles Bryant, Beadle of the

Court of Guardians of the City of Norwich, brother of the Rev.

Henry Bryant. In “ Flora Diaetetica ” Charles Bryant says

(page ix.) :

—

“

Some time past, Mr. Hugh Rose, Apothecary of

Norwich, for his own information, set himself about collecting

the Linnean names of the Esculent Plants
;

his list coming

into my hands, I made as many additions to it as I could.”

The book, published in 1783, was dedicated to “ James Crowe,

esqre, of Tuck’s Wood.”

In the previous year, Bryant had published at Norwich, “-A

Historical Account of Two Species of Lycoperdons.” This

met with James Smith’s disapproval :

—

“

I am sorry

Charles Bryant should publish his folly and obstinacy to the

world, for I am afraid those will be the most conspicuous

characters of his work from the specimen you (T.J.W.)

mention
; I always thought him a sensible and pretty accurate

man till now.”
3

' And T. J. Woodward remarks:
—
“Though

I object to the work, I am ready to do the author the justice of

declaring that I know him to be an indefatigable, and, in most

instances, an accurate observer and investigator of botanical

subjects.”
13

Charles Bryant also wrote a “ Dictionary of

Ornamental Trees ” (1790).

J. E. Smith’s father had intended that his son should

engage in the importation of raw silk
;

6
but a letter is still

extant, written by Mr. James Smith, senior, in which he states

that his son, being determined to study botany, must also take

up the study of medicine, as it was only possible at that time to

attend lectures on botany as part of a medical course/
1

Accord-

ingly, on October 11th, 1781, James Edward Smith left

Norwich to study medicine in Edinburgh, where he had the

advantage of attending lectures on botany given by Dr. John

Hope, the first teacher of the Linnean system in Scotland.
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Mr. Smith, having returned to Norwich with his second

son John, after escorting James as far as Wansford on his way
to Edinburgh, writes:

—
“Mr. Crowe, Mr. Pitchford, and many

of your friends have called and enquired after you ”
;
and a

few days later:
—
“Mr. and Mrs. Rose are well, as also Mr.

Humphrey.” And Mr. Pitchford writes to J. E Smith on

December 21st, 1782:
—
“i had the pleasure this week of

seeing Mr. Woodward and of supping with him at your father’s,

where I suppose youwill scarcely conclude that you was forgot.”
31

It is evident that Smith’s friendship with Norfolk botanists

began before he had made a name for himself.

We will now trace the origin of the Linnean Society, of

which James Edward Smith was the founder.

The Great Linnaeus died in January, 1778. His only

surviving son Charles, who had been trained to succeed him in

his scientific work and appointments, ought to have inherited

his father’s collections and library
;

but his mother, having

taken a dislike to her son, obliged him to purchase the library,

manuscripts, herbarium, etc., from her at her own price. In

May, 1781, Charles Linnaeus was welcomed in London by the

surviving friends and correspondents of his father, especially

by Sir John Banks. In November, 1783, the young Linnaeus

died. As he was unmarried, his museum and library reverted

to his mother and sisters
;

but according to Swedish law,

the State had a right to inherit part of the possessions of the

deceased if he held a Professorship in a University. The

mother, fearing that this rule might take effect, instantly fixed

on Sir J. Banks as the most likely person to purchase these

relics at a high price. The sale was hastened for fear the King

of Sweden, who was on his travels, should oblige the heirs to dis-

pose of the whole at a cheaper rate to the University of Upsala.
14

After being in Edinburgh nearly two years, in September,

1783, James Smith went to London to continue his medical

studies under Dr. Pitcairn, in the school of which Dr. John

Hunter was head. But his passion for Natural History being

paramount, the house of Sir Joseph Banks was more attractive

VOL X. B
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to him than any other. Smith was breakfasting there on

December 23rd, 1783, when the letter from Sweden arrived,

offering to Sir Joseph the whole collection of Linnean books,

manuscripts, and Natural History specimens for ^”1,000. Sir

Joseph declined to become the purchaser, but strongly urged

James Smith to acquire the treasure.
1

’ The latter persuaded his

father to advance the money, and in 1784 the collections wrere

purchased
;
the total cost, including freight, being ^”1,088 5s. Od.

In March, 1784, the father, accompanied by his son John,

went to London to enquire for himself into the matter. In

April, James Smith wrote to Messrs. Woodward, Bryant, and

Pitchford, and sent messages to Messrs. Crowre and Rose, as

he thought it a piece of respect, due to his old botanical friends,

to inform them of his purchase before they heard of it by other

means. “
I mentioned particularly that my medical studies

were to go on as before ”
: he intended to settle as a physician

in London, and to read lectures on Natural History.
6

On May 2nd Mr. Pitchford sends his reply. After con-

gratulations, he says :— Mr. Woodward was here this week,

and acquainted me with some essential particulars not men-

tioned in your letter. You may imagine the surprise we were

all in. We dined at Mr. Crowe’s, who I imagine will talk with

you a great deal about it. He was for desiring me to write to

you immediately to beg you would by no means make any

agreement as to the disposal of your purchase, but as he sets

off for London on Monday, May the 3rd, he can better make

you acquainted with his intentions himself. Poor Mr. Rose

(who has lost Mrs. Rose) commissioned me in particular to

return you his thanks for your kind remembrance of him. . . .

I shall now look up to you as a second Linnaeus, and without

any compliment I think you highly deserving of being the

possessor of such remains. . . , The English Botanist will now

have an opportunity of knowing what natives of his own

country are in the Species Plantarum,”
6
a book of which

Linnaeus himself had said “trivial names had never been

heard of before
;
affixing them to all vegetables was like putting

a clapper to a bell
;
Botany acquired new life.”

39
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J. E. Smith hired apartments at Paradise Row, Chelsea,

and the Linnean collections were conveyed thither as soon as

they were landed in London in October, 1784. During the

following winter, Sir Joseph Banks and Mr. Solander helped

him to unpack and arrange his purchase, and together they

examined the herbarium. Lady Smith says that “ the love of

botany was the charm of his existence.”
6

Let us ever remember with pride that the possessions of

Linnaeus were brought to England by a Norwich man, and

purchased with Norwich money.

In May, 1785, Smith was admitted a Fellow of the Royal

Society, of which Sir Joseph Banks was then President. In

June, 1786, having settled his treasures, he began a European

tour, one of his objects being to take the degree of M.D. at

Leyden.
fJ

I cannot better describe the foundation of the Linnean

Society .than by quoting Dr. Jackson:

—

“Returning in the

autumn of 1787 from a tour abroad, Smith took counsel with

his friends, and resolved to establish a society under the name

of the great Swedish naturalist. There was already a small

society in London, known as
1

The Natural History Society,’

which did not publish anything, and the endeavour of Smith

and those who shared his views was to set on foot an association

with wider aims. A meeting was called for 26th February,

1788, and seven persons attended the summons at the Marl-

borough Coffee House, Great Marlborough Street. Smith, the

youngest of the company, was chosen President, and delivered

a discourse on the ‘ Rise and Progress of Natural History.’

The Rev. Dr. Goodenough, afterwards Bishop of Carlisle, was

the first Treasurer, and Thomas Marsham was the first Secre-

tary. The following month, 18th March, the Foundation- Roll

of the Society was made up with 20 Fellows, 3 Honorary

Members, 39 Foreign Members, and 11 Associates.”
1J

Local

names among these were:—Fellows: James Crowe, Robert

Stone, and T. J. Woodward. Associates: John Pitchford

(F.L.S., 1797), the Rev. Charles Sutton, Lilly Wigg, and the

Rev. William Kirby.
1 '*
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According to Lady Smith’s account (Vol. I., p. 344), Dr.

Smith’s discourse on the “ Rise and Progress of Natural

History” was delivered “at his own house in Great Marl-

borough Street, on the 8th of April, 1788,” and “ he was at the

same time appointed President.” Dr. Smith had left Chelsea

early in 1788.
6

Noticing that these accounts of the early meetings of the

Linnean Society did not agree, I consulted Dr. Jackson. He
kindly sent me (in litt.) the following statement :

—
“ You have

pointed out an error, which I will have set right wdien printing

a new issue of the tract
;
the statement was derived from Dr.

Carruthers’s account given in our ‘ Proceedings,’ 1887-8, p. 36,

and is so drawn as to mislead the reader. The facts derived

from the minutes are as follows :—The first meeting ‘ of the

Fellows’ was held at the Marlborough Coffee House, 26th

February, 1788, seven persons being present, and the President

(Smith), Treasurer, and Secretary were chosen. After ordering

the books required, the meeting adjourned to March 18th, ‘at this

place.’ At that meeting, ‘ resolved that the first General

Meeting be postponed to the 8th of April, and then to meet at

12, Great Marlborough Street. The first General Meeting was

accordingly held on that date, 15 being present, and ‘ the

President read part of a Dissertation on the History of the

Science of Natural History, which is to be finished at the next

General Meeting.’ Second General Meeting, 6th May, 1788

—

‘ The President finished reading the paper he began at the last

meeting.’ Nineteen were present.

“You will notice the distinction between the ‘Fellows’

Meetings and the
‘

General ’ Meetings
;
very confusing without

explanation.

Fellows only met 26th February, 1788.

,, „ „ 18th March, 1788.

The Society being thus constituted :—

-

General Meeting (1st) 8th April, 1788.

,, ,, (2nd) 6th May, 1788.

Fortified by the citations given from our early minute books,

you can appreciate the statement in our first volume of Trans-
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actions in the matter of Smith’s Discourse :

—
‘ Delivered by the

President, April 8th, 1788.’ No mention of the second part

being given in May. Lady Smith’s account though technically

accurate, does not exhibit the true action of the Society as

shown in its preliminaries.”

Dr. James Edward Smith continued to be President of the

Linnean Society until his death in 1828. On the recom-

mendation of Lord Sidmouth, he was knighted on July 28th,

1814, when he presented a complete series of the Transactions

of the Linnean Society to the Prince Regent, who had con-

sented to become its Patron.'

James Smith, while living in London, frequently visited

William Hudson (1730-93), apothecary, at Panton street, Hay-

market. Hudson had been influenced by Benjamin Stillingfleet

(1702-71), a Norfolk man educated at Norwich Grammar

School, who, when staying with his friend Robert Marsham at

Stratton Strawless in 1755, had written “The English Calendar

of Flora,” which was published in 1761. Stillingfleet had

“ greatly advanced his (Hudson’s) taste and information in

Natural History, directed his attention to the writings of

Linnaeus, and given his mind that correct and scientific turn

which caused him to take the lead as a classical English botanist,

and induced him to become the author of the ‘ Flora Anglica
’

published in 1762, in one volume 8vo.”
15

This book was “the

first true attempt to set forth a British flora according to the

system and nomenclature of Linnaeus.” " The Introduction to

“ Flora Anglica ” was written by Stillingfleet.

Hugh Rose’s herbarium passed into the possession of Sir

James Smith, and was specially valued by him because it con-

tained specimens which had been ‘ named under the inspection

of Mr. Hudson.” Unfortunately, Smith did not sufficiently

value the original labels attached to the specimens which he

acquired. Even in the Linnaean collection, Smith destroyed

original labels and replaced them by those of his own writing.

It is therefore impossible now to ascertain which specimens

had belonged to Mr. Rose.
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Smith says, “ In my young time this circle (of Naturalists

at Norwich) was peculiarly enriched by the possession of

Mr. Rose, Mr. Bryant, and Mr. Pitchford, three names well

known to all who are conversant with the botany of Britain.

They were often favoured with the society of the learned and

amiable Stillingfleet and the correspondence of Hudson, and

they may all together be considered as the founders of Linnsean

botany in England, to the promulgation of which the publica-

tions of Rose, Stillingfleet, and Hudson have contributed

more than any others whatever-; while the indefatigable,

practical labours of Mr. Bryant and Mr. Pitchford were daily

enriching the science with new discoveries.”
6

The Norwich botanists were in touch with the Rev. John

Lightfoot (1735-88), author of “ Flora Scotica,” 1777. He
corresponded with James Crowe, and in a letter written to

James Smith, “ your truly affectionate and sincere friend,

J. Lightfoot,” says “I thank you much for your kind endeavour

to bring Mr. Pitchford and myself together.”
'1

' In Lightfoot’s

copy of Dillenius’ Ray preserved at Oxford Botanical Garden,

there are many MS. records of Norfolk plants found by

Bryant and Crowe, and four by Pitchford (teste Mr. G. C.

Druce in litt.). Sir James Smith says of Liparis ( Malaxis)

Loeselii, “ the late Mr. Pitchford, who first met with this

species in Norfolk, exchanged his only specimen with Mr.

Lightfoot for above sixty of the rarest British plants.”
15

Mr. Pitchfoid was a frequent correspondent of Mr. Lightfoot

and Mr. Hudson.

Mr. Rose and Mr. Hudson maintained a correspondence for

nearly thirty years, having been introduced to each other by

Mr. Pitchford soon after the publication of “Flora Anglica
”

in 1762. When John Pitchford was a student of physic in

London he had made the acquaintance of Mr. Hudson. John

Pitchford, surgeon, born in 1737 (?), settled in Norwich in

1769, according to Sir James Smith; but already he had

known Mr. Rose for some years, he had discovered Holosteum

umbellatum in Norwich in 1765, and had found Liparis

Loeselii at St. Faiths Newton Bogs in 1767.
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Professor G. S. Boulger says (in litt.) :—

I

know no mention

of Pitchford earlier than Rose’s ‘ Elements of Botany ’ re

Holosteum ; but does it not appear probable from his sending

his kind regards to Dr. Hope through J. E. Smith, and from

his succeeding to Rose’s house, that he may have studied at

Edinburgh and have been an assistant to Rose ?
” But a similar

message was sent through James Smith by the Rev. H. Bryant

to Dr. Hope, who had been appointed Professor of botany at

Edinburgh in 1761
;

and if Pitchford had been a student

at Edinburgh I do not think that in April, 1782, he would

have written to James Smith as follows :

—
“ Nor can I see

that the competent knowledge of botany, which you say is

considered at Edinburgh as an essential part of medical

education, can really be so very necessary.”
6

Pitchford was already a good botanist in 1769. His

favourite genera were sedges and mints. In 1790, he

writes :

—
“ I am somewhat mint-mad,” and some of his letters

refer to little else/
1

Smith says :

—
“ Mr. Sole and Mr.

Pitchford were pre-eminent in the knowledge of the various

mints
;
we merely differed as to some of them being species

or varieties, and my peculiar advantages only enabled me to

correct their nomenclature.”
12

The following unpublished letter is the property of the

Norfolk and Norwich Naturalists’ Society; it was found in

T. J. Woodward’s interleaved copy of Hudson’s “ Flora

Anglica,” ed. ii
.,

in the library of this Society. The letter

was folded in eight, and across the backs of two of the

sections Woodward has written a description in English of

Ophrys muscifera. When he received this letter, Mr.

Woodward was going to London, accompanied by Mr. Stone,

to have his first sight of the Linnaean treasures, and Pitchford

sends him a list of specimens to which he should give special

attention. Apparently James Crowe had Morison’s “ Plantarum

Historiae . . . Oxoniensis ” (1680), mentioned in the letter,

and Mr. Pitchford used to go to Lakenham to consult the

book
27

:

—
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“ Norwich, March 4th, 1785.

Dear Sir,

“
I reed your favour, and as it may be saving you some

trouble I have made out a list of the most obvious plants

which occur’d in the Flora, some at least doubttul & others

which one would be glad to know in order to determine the

other species of the Genus. As I have not Syst. Vegetab.

there may be many emendations which I know nothing ab’t

;

your list will probably contain my plants & some more
;
these

you may please to insert in mine, & at your leisure mark my
list off by yours. I wou’d not meddle with the Crypt, class

as it would be endless, but you' will doubtless run thro’ the

more obvious part.

I have taken the liberty to trouble you with a letter to

Mr. Hudson in answer to his, & have enclosed him the new

Rubus as he desired. I have mentioned in my letter to him

that I did not know whether you cou’d call upon him ; but if

you chuse to do it I have prepared him for your reception, so

do as you like. If you have time I think I wou’d see him. I

am sorry I gave you unnecessary trouble abt. the Corrigiola.

It is a new English genus which you will find in Sp. PI. 388,

& a (‘ pretty ’ erased) good fig. in Hist. Ox. 593, sect. 5,

tab. 29, f. I.

“ If you see Mr. Hudson endeavour to make out what his

Carex inflata is, as I am pretty sure we don’t know it.

Gratnen cyperoid majus prcecox, &c., R. Syn. 420, which he

makes a synonym of C. Vesicar, but falsely (as the b. is the

true one) is what Mr. Bryant & we all call’d Bottle Carex

,

& so it is as to the shape of the capsules, but it certainly is

not ye plant intended in FI. Ang. If ours, therefore, is not

a variety of vesicaria (to which I cannot speak), it is a

nondescript, likewise what his Rumex paludosus is. I have

desired him to send me, when he finds them, Anthemis arvensis,

Matricaria inodora, Rumex paludosus, & Carex inflata.

“
I do not find in Sp. PI. that Linnaeus makes Chenop. viride

a variety of album, but it may be altered in Syst. Vegetab. I

once more wish you & Mr. Stone a good journey, & shall be
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glad to hear from you, but more particularly to see you on

your return. My Wife joins me in best respects to Mrs.

Woodwd. & yourself, from Dear Sir,

“ Yours most sincerely,

“J. PlTCHFORD.

“There is one omission which, if you have time & not too

much trouble, I cou'd wish you to execute. A Mr. Hingeston,

an Apothecary in considerable business in partnership with

Mr. DeVeine in Cheapside, is an old friend of mine. I think

I may venture to say he will be glad to see you upon my acct.

Of him, as a matter of curiosity only, I cou’d wish you to

enquire, how easy or difficult a matter it might be, or otherwise

upon what terms might a surgeon & Apothecary in ye Country

get into partnership in a good business in Town, & whether

there now is, or likely to be, such an opening ? There is like-

wise another acquaintance of mine, a Mr. Woodds, an eminent

Apothecary in Old Burlington Street, of whom the same might

be ask’d. But upon second thoughts, if either of these shou’d

be the least troublesome, I wish you wou’d communicate the

matter to Mr. Smith, who at his leisure might, & I daresay

wou’d, do it. If you should be desirous to see Mr. Alchorne

at the Tower, Mr. Hmgeston would introduce you.

I have enclosed for Mr. Huds., together with the Rubus,

Carex vesicaria, & what we have called his inflata. If you

see him you’ll hear what he says of them. My Wife has

troubled you with a letter to put into the post office, as likewise

a parcel for Dr. Savage’s family, who, I am very sure, wou’d

be very glad to see you.”

On his return to Norwich, Mr. Woodward showed his notes

of the collections to Mr. Pitchford, “ who is surprised at some

and doubts others
;

upon the whole he is much delighted, but

wishes he could compare Linnaeus’s specimens with Ray’s,

which would be the perfect eclaircissment of English botany
;

in which I perfectly agree with him.” Dr. Smith states that
“
though an admirer of Linnaeus, he (Pitchford) was always

peculiarly partial to Ray, and though ever so well acquainted
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with a plant by its Linnasan name, he would never rest while

any obscurity enveloped it in the works of Ray.”
18

John Pitchford had succeeded Mr. Rose at 8, Tombland, but

I am unable to ascertain how long he was a tenant of that

house. It is known that the surgeon-botanist was residing at

26, St. Giles’ Broad street, in 1 802
2

;
the Salix rubra, of which

there is a specimen labelled “ Mr. Pitchford’s garden ” in Sir

James Smith’s herbarium, probably grew in the garden of the

St. Giles’ House. Pitchford must have been there as early as

1795, when his wife was buried in St. Giles’ church.

Mrs. Pitchford, who died on July 31st, 1795, aged 51, was

probably connected with Wisbech, for on Nov. 20th, 1795, Mr.

Woodward writes from Bungay to Dr. Smith :

—
“Mr. Pitchford

has been at Wisbech to sell his estate
;
he met with a brother

surgeon there who has found some good things in that country.”
8 '

Perhaps this was William Skrimshire.

On December 22nd, 1803, Mr. Pitchford died, aged 66 years,

and was buried in his wife’s grave
;

the memorial slab on the

floor of St. Giles’ church is reversed, i.e., with foot toward the

West.

Mr. Pitchford had five children. The eldest son, born in

1771, was named John, and wa^ also a Roman Catholic; there

is therefore some confusion between father and son. John

Pitchford, junior, was a pupil at Norwich Grammar School

when Dr. Parr was head-master (1779-1786). On January

24th, 1797, the son accompanied his father for the first time to

see the Gurneys at Earlham. He was then working in a

Norwich laboratory. In 1810 John Pitchford, surgeon, was

living in Snailgate street,
3

and was President of Norwich

Public Library
;

in 1811 he Avas a Guardian of the Poor, and

in 1816 a member of the Managing Committee of the Norwich

Savings Bank. On September 24th of that year, at a public

meeting in St. Andrew’s Hall he moved for a petition to the

House of Commons asking for the greatest possible retrench-

ment of the public expenditure and a reform in the Commons.

In the early period of the French Revolution a periodical

called “ The Cabinet ” was established by the Whig party in
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Norwich, and one of the principal contributors to it was John

Pitchford—this was probably the father. I cannot discover

which of the two Pitchfords belonged to the Hole in the Wall”

debating club, which took its name from a Tavern in Wymer
street (St. Andrew’s Parish). The members assembled weekly

in the evening, among them Dr. Frank Sayers, William Taylor,

and Thomas Amyot.

Some of our great botanists, like Hooker and Lindley, left

their native city when they reached manhood and before entering

on their life-work. Sir James Smith returned to Norwich to

spend the last thirty years of his life. In 1796 he married

Pleasance Reeve of Lowestoft. She was a woman of striking

beauty, painted as a gipsy by Opie in 1797. Disliking London

she persuaded her husband to move, in the autumn of 1796, to

29, Surrey street, Norwich, the house now occupied by Mr.

Blaxland.

The Smiths brought with them to Norwich the Linnaean

library, herbarium, and collection of insects. Smith had sold

the minerals in March, 1796 ;
they were very heavy and he was

not so much interested in them. They were put up to public

auction in 113 lots, but only realised £l\ 8s. 6d., and, being

purchased by several people were dispersed. The seven-feet-

wide cabinet with more than sixty drawers was sold for a

guinea (teste Dr. B. D. Jackson).

A Norwich man and Norwich money had introduced the

possessions of Linnaeus to London
;
Lowestoft influence and

Lowestoft money brought them to Norwich. And here they

and their owner were visited by entomologists and botanists

from far and near. Many strange plants were grown in the

garden behind the house, and Sir James Smith’s library—the

room facing the street, next to the front door—acquired European

fame. Hans Adolphus Noehden, of Gottingen, was staying at

Yarmouth in 1800, and came to Norwich for a day. He was

escorted by Mr. Pitchford, whom he describes as “a good honest

fellow advanced in years,” to Dr. Smith’s house. There they

dined, and then inspected the Linnaean museum, especially some

of the plants.
60
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The following extract (first published in the “ Botanische

Zeitung ” for 1825) is from a letter by Professor Schultes, of

Landshut in Bohemia, to the celebrated naturalist, Count

Sternberg, describing a visit to Sir J. E. Smith in 1824 :

—

“ On the 27th of August, about noon, we proceeded in the mail

coach from Ipswich to Norwich, where, by a fortunate circum-

stance, we accomplished the object of our journey thither. Sir

James E. Smith, to whom we made this pilgrimage, had just

returned home from the country^, and was on the point of again

visiting his friends when we called on him at his beautiful

house. Our joy was great at finding this most respectable man

so far recovered from the severe illness which had threatened

his life, as to be again enabled to devote his leisure hours to the

amabilis scientia. He was then employed in revising some

printed sheets of the third edition of his Introduction to the

Study of Botany. Sir J. E. Smith displayed to us the treasures

of his collection (in reality the only one of its kind), with a

courtesy and kindness which are peculiar to great and well-

educated men
;

and which in this truly noble person are

heightened by such charms of gentleness and affability as can-

not fail to attract to him most forcibly even such individuals

as have but once enjoyed the privilege of his society.

The books of Linnaeus, with their margins full of notes in the

handwriting of the immortal Swede
;
many valuable MSS. of

his, not yet published
;
the Linnaean herbarium, in the same

order and even occupying the very cases which had contained it

at Upsal (little as the old-fashioned form of these cabinets cor-

responds with the elegant arrangement of Smith’s museum)
;

the collection of insects, shells, and minerals, which had belonged

to this second creator of Nature
;

all these are arranged and

preserved by Sir James with a scrupulous care which almost

borders on a kind of religious veneration. The relics of

Mohammed are not enshrined with more devotion in the Kaaba

at Mecca, than are the collections of Linnaeus in the house of

Sir J. E. Smith at Norwich.
“
Besides the Linnaean herbarium, Sir J. E. Smith has

a large collection of plants of his own formation, which is
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especially rich in the productions of New Holland and Nepaul.

The worthy Professor Wallich at Calcutta, whose health has

lately suffered from an Indian climate, has greatly contributed

towards the latter. The Linnaean specimens, as well as Sir

James’s private herbarium, are very well preserved ; and after

the old plan, which is now seldom followed on the Continent,

they are fastened down on a folio sheet of paper, and washed

over with a solution of corrosive sublimate. Sir James has also

under his care the plants of Sibthorpe, to aid him in the pub-

lication of his Flora Grceca, which is now nearly completed. . . .

“
I have rarely beheld a more noble countenance ;

one

indicative of such candour, simplicity, and kindness, united with

so much clearness of intellect, as that of Sir J. E. Smith
;
and

the expression of his featuxes will never be obliterated from

my memory.” u

This account of the treasures at 29, Surrey street, is incorrect

in one particular. A pamphlet now in possession of the Linnean

Society is styled :
—“ Linnaean Cabinet of Minerals. A Catalogue

of the genuine and entire Collection of the late celebrated

Swedish Naturalist, Sir Charles Linne . . . which will be

sold by Mr. King ... on Tuesday, March 1st, 1796, and

following day,” etc. Dr. B. D. Jackson writes (in litt.) :

—
“ P'rom this it is certain that Schultes’s allusion to ‘ Minerals’

must be a mistake, the only mineral remaining in Smith’s hands

being the flint and steel in Linne’s tinderbox. which did not pass

to us with the natural history objects and library. From 12,

Marlborough street, at the top of Regent street, Smith moved

to Hammersmith, near the ‘Vine’ Nursery, and it was from

that place he moved direct to Norwich with the remainder of

the Linnaean collections and his own.”

Lady Smith says, “Among the friends whom a love of botany

procured him, must be mentioned the late James Crowe, Esq.,

of Lakenham, to whose constant attachment and friendship Sir

James was indebted for much of the choicest happiness he

enjoyed in his subsequent residence in his native town.”
b

Almost as soon as he began to study under Mr. Rose, James

Smith must have been introduced to Mr. James Crowe (1750-
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1807), younger son of Alderman William Crowe (1693 P-1778)

and Mary, daughter of Charles Mackerell. The Alderman was

Sheriff of Norwich in 1741, and Mayor in 1747
;

also Captain

of the Hon. Artillery Company. His portrait painted by

Bardwell hangs in Blackfriars’ Hall, Norwich."
6

In 1771 James Crowe was Sheriff of Norwich. During 1774

the Mayor died in office, and Crowe accepted the Mayoralty for

the remainder of the year
;
and again m 1797-8 he was Mayor,

when Lord Nelson presented to the city the sword surrendered

by the Spanish admiral at the battle of Cape St. Vincent.

The mural monument which now contains the sword was put

up in the council chamber of the Guildhall in May, 1806, by

the Mayor and Corporation “ in order to its being preserved as

a Memento of the event, and of his affection for his native

county.”
4

In the year of Sir James Smith’s birth, Lord

Nelson was born at Burnham Thorpe.

James Crowe’s principal residence was at Lakenham, near

Norwich; but he had also Holt House at Ashwicken, an

adjoining parish to East Winch, in west Norfolk. Besides

this, he owned a considerable part of the parish of Saham

Toney near Watton. I am indebted to Mr. F. C. Newton and

Mr. Fred Robinson for particulars of this estate. In the award,

in 1797, of the Common land of the village of Saham, James

Crowe received 1467 acres, 2 roods, 19 rods, including Saham

mere, in compensation for his rights of soil, shackage and

sheepwalk as Lord of the Manor of Saham Toney. Mr. Crowe

therefore got most of the 2,000 acres then enclosed, including a

hundred acres of woodland. But he already owned all the

N.E. end of the parish, a large farm in the southern part, and

Boyce’s farm in Ashill
;

he probably owned not less than

2,500 acres in all. This estate was heavy land with some good

farmhouses. Here was the happy hunting ground for wild

plants which Dr. Smith delighted to visit—only 26 miles from

Norwich; and here in 1804 James Crowe discovered Bminus
triflorus—a grass new to Britain. Nearly all the acts of

parliament for the “ improving and drainage, enclosure and

allotment ” of Marsh and Common lands in Norfolk came into
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force during the lifetime of Sir James Smith.
1, The whole face

of the county was rapidly changing to the detriment and

extinction of the wild flowers
;

just as now the making of golf

links destroys many a botanist’s Paradise.

The extensive property, owned by James Crowe, at

Lakenham, was bounded on the east by the River Yare :

it included the house called “ The Grove,” and stretched

westward as far as the Ipswich road.'
11

Only a mile beyond

the city wall toward the south, this land had apparently been

used, in 1665, as one of the places of interment for victims of

the Plague, which in that year carried off 2,251 inhabitants

of the city. In 1796, labourers employed by Mr. Crowe,

discovered about one hundred human skeletons, and with them

a Norwich tradesman’s token bearing the name “ Charles

Reeve, 1664.” ‘

The residence, at Old Lakenham, of James Crowe, surgeon,

was a large white stuccoed house, situated where the ground

slopes down steeply from the east end of the churchyard to

the river. The garden was enclosed, except towards the river,

by a red brick wall, the principal entrance being nearly opposite

the steep pathway which still leads up, through beautiful

trees, to the churchyard. From the drawTing-room windows

of Tuckswood House there was a pleasant view eastwards

through an avenue of fine beech, wych elm, walnut, and horse

chestnut trees, to the river and the meadows beyond it. On
the north side of the flower garden was the kitchen garden,

also sloping to the river
;
and on the opposite side of the lane

the house, which is now
“
Old Lakenham Post office,” formed

part of the stable, and the barn was behind it." The garden

wras remarkable for the hothouse, in which an American aloe

blossomed in 1793; and a special feature of the garden was

the display of wild orchis plants, which Mr. Crowe had been

successful in transplanting.

Dr. Smith, having only a small garden at Surrey street,

used to grow some of his precious plants at Lakenham. 11

As

early as 1782 he was sending seeds and plants to this garden.'
17

In the summer of 1781 Mr. Crowe and T. J. Woodward
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visited the north of England, and on their return Mr. Crowe

brought the seed of Hieracium maculatum, Sm. for his

garden, and the plant spreading from thence, established

itself in the neighbourhood of Norwich.
32

In January, 1782, the Rev. H. Bryant wrote from Heydon

to James Smith :

—
“ Crowe and I have made good use of our

time, and have found a multitude of new things, many of

which are not described.”
6 Crowe also had the advantage

of working in Norfolk with Mr. James Dickson, of whom
Dr. Smith wrote that his “ discoveries have undoubtedly more

copiously enriched the British Flora than those of any other

person since the days of Ray and Dillenius.”
82

Linnaeus, in his “ Flora Lapponica,” was the first botanist

to bestow much attention on the Genus Salix ; English authors

knew as yet little about it. Crowe had studied the mosses,

lichens, fungi, and seaweeds, but finding in the course of his

agricultural pursuits that people who used willows for economic

purposes, such as the making of hurdles, were often hindered

for want of knowing one kind from another, he determined to

study them himself.
10

For many years he took cuttings of

willows on his rides about Norfolk and Suffolk wherever he

saw them, though he did not always remember the exact

habitat of each specimen. He collected every wild or

cultivated willow he could possibly obtain, even going to

Woburn to select them.
3

' These he proceeded to grow near

his house at Lakenham in order to investigate them at leisure.

Each specimen was labelled alphabetically or by number

;

thus, No. 12 was Salix Croweana, letter M. was S. Smithiana,

and S. Forbyana—“the very plant sent by the Rev. Joseph

Forby”—was there. Cuttings 12 or 14 inches long were

placed, one foot distant from plant to plant, in nursery

beds, avoiding gravel which they dislike
;

later, transplanted

to moist soil, not too wet, they were grown all over

the place—in the garden, on the kitchen garden bank,

on the barn garden bank, and in the copse. Every

season there came up abundance of seedling willow

plants which were never destroyed till their species were
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determined, and the immutability of each verified by both

botanists. Smith joined so keenly in the study that the “ Flora

Britannica ” and “English Botany” contain much fuller

descriptions than had yet appeared of British willows. More-

over, the postponement of Vol. iii. of
“
Flora Britannica

”

had enabled Smith, during the springs of 1800 and 1801, to

more fully “ investigate the difficult Genus Salix, which I have

already written twice over, and in which the work will be more

likely to merit the praise of labour and originality than perhaps

in any other part, though it will still contain only an imperfect

sketch of the subject.” Sir James Smith enumerated 141

species of willows in Rees’ “ Cyclopaedia” published in 1819;

this number was mainly due to his researches among James

Crowe’s willows at Lakenham.

Dr. Smith says that James Crowe was “a most excellent

British Botanist”
1

’; he was able to render much assistance to

Dr. Smith in writing various parts of “ English Botany.”

Crowe’s annotated copy of Hudson’s “ Flora Anglica ” (ed. i.)

is preserved in the library of the Linnean Society, and it

contains many references to Norfolk.
44

It is impossible to do justice to James Crowe without

realising him as an ardent politician. Being a genuine old

English Whig, and having in 1770 married Margaret, daughter

of Dr. John Beevor, of Norwich, he displayed much activity

in the Beevor and Hobart contest in 1786, as Chairman of

Sir Thomas Beevor’s Norwich supporters at the Angel in

the Market Place (site of the present Royal Arcade). The

supporters of the Hon. Henry Hobart met at the King’s Head

(site of Davey Place).
44

James Crowe is frequently referred to in the weekly issues

of the “ New Election Budget,” e.g .
:

—

“To my cousin of Tuck’s Wood, I gratitude owe,

my botanical friend, the immaculate Cr-we !

”

The Hobart supporters announce among the portrait gallery

in the Election Booth to be erected in the Market Place :

—

“ To the left of the mirrour is a lively portrait of the

VOL. X. c
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immaculate C e, designed as a speaking figure ; he is

represented with his mouth wide open
;

the background is a

pleasant view of a botanical garden
;

behind the canvas is

placed an aparatus to pour forth noisy, empty sounds.”

This contrasts with the verdict of his own party :

—

“
J S C E.

“ His words are bonds, his oaths are oracles, his heart as

free from fraud as earth from heaven.”
8

On September the 15th the contest for the representation

of the city led to a riot, which Mr. Smith describes to his

son James, who was then in Paris:

—

“ About five o’clock it began to be assured that Mr. Hobart

had a majority upon the Poll About six o’clock a fray

began at the chain ” (across the Market-place) “ amongst the

Stavesmen, and in a little time, how it happened we cannot

exactly tell, but missile weapons began to be made use of . . .

at last, the pavement was pulled up, and the heaviest stones

flew about very thick, many were very badly wounded, some

laid sprawling and senseless
;

the King’s head from whence

Bottles, Bricks, a Poker and a Knife were thrown, was

violently assaulted, not a window unbroken and the walls of

the house much batter’d
; at last the Sherifs interposed and the

Riot subsided after about an hour’s continuance, in a very

dreadful manner several were carried to the hospital

who were among the worst, and the Druggists’ and Surgeons’

shops about the Market were crowded with those who wanted

plaisters, happily no lives were lost that I hear of”'
17

;
but the

election was afterwards declared void.

Mr. Crowe took some time to recover from the excitement,

for on February 21st. 1788, T. J. Woodward writes to James

Smith :

—
“ I can hardly think Crowe could have any illwish to

your Father in respect to the election, and he seems to have

estranged himself equally from us all. I have not seen him

more than a year, and I believe Pitchford very rarely.”
61

But he returned again to public work, for in 1802 James

Crowe was on the Board of Management of the Norfolk and

Norwich Hospital
;

and in 1805 Alderman Crowe was one of



president’s address. 669

the magistrates before whom a man was convicted for “working

and digging in his garden, and openly profaning the Sabbath.”
7

The “Annual Register ” records that on October 16th, 1804,
“
a singular escape from the most impending danger, happened

to James Crow, esqre., of Lakenham, Norfolk. As he drove

himself through Catton, in his one horse carriage, he passed

under a tree at that time felling
;

the tree fell upon the horse in

the chaise, and instantaneously killed it, without Mr. Crow’s receiv-

ing any, the slightest injury !
” (Ann. Reg., XLVI., p. 422).

James Crowe died on January 26th, 1807, in the 57th year

of his age. He was buried in a vault in the church of his own

manor at Lakenham. On his monument in the sanctuary of

that church are represented a spray of Salix Groweana and a

branch of Crowea Saligna. The male plant of S. Groweana

having been discovered at Cranberry Fen, East Winch, by Mr.

Crowe, Dr. Smith named it after him. Croxoea Saligna
,
a

New Holland plant, was so named to commemorate him and

his love for willows.

Crowe’s epitaph stated that “ His excellent understanding

and penetrating judgment applied to the study of Mankind and

of History confirmed him in principles truly worthy of a Briton

and a Man
;
the same talents applied to the study of Nature,

more especially of Botany, were ever devoted to practical

utility.”

Writing from Norwich on February 4th, 1807, to Sir

T. G. Cullum, Smith says of Crowe :

—
“ I was almost

every day with our deceased friend. ... I scarely know any

friend here that I should miss more than Mr. Crowe. No one

knew the good parts of his character better than I, and what-

ever faults he might have, he was a man very much to be

loved if not implicitly imitated. I certainly never knew a

better head, and as far as I was concerned with him he has for

near thirty years been to me invariably serviceable.”
i7

In the introduction to the “ Tracts relating to Natural

History,” which Smith dedicated to James Crowe on January 1st,

1798, Smith says :

—
“ I cannot help recurring to that still more

early period, when your partial encouragement and assistance
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led me on in the pursuit of our favourite science . . . while

with pleasure I now revisit the haunts of my youth ... it is

with double satisfaction I recollect and gratefully acknowledge

how much of my earliest progress is to be attributed to you.”

Loudon says that Smith “ for thirty years studied the willows

in Mr. Crowe’s garden along with that botanist
” 11

; this is

incorrect, as is proved in “ English Flora,” Vol. IV., p. 164, by

Smith’s own statement, “ full thirty years have I laboured at

this task, ten of them under the instructive auspices of my
late friend Mr. Crowe.” This period of ten years is proved

by Smith’s herbarium at Burlington House, for all the

specimens of willows from Crowe’s garden were collected in

1800 or later. James Crowe had been his friend for thirty

years till 1807, but the “thirty years” here quoted were those

of Smith’s residence in Norwich from 1796 till his death in

1828.

In “ The New Election Budget,” “ See’st thou a man that

is hasty in his words,” refers to Mr. Crowe." T. J. Woodward

had formed a similar opinion of him
;

for he writes from

Bungay on April 23rd, 1785, to James Smith:
—“He does

not like anyone should make a discovery but himself as you

well know ... I should beg to be excused consulting Crowe,

as he is so unwilling to hear any difference of opinion . . .

Mr. Crowe says he knew the Arenaria to be laricifolia, and

not verna, long since. Do you believe this ? ” To appreciate

the full effect of Crowe’s arguments, we must take into account

his “stentorian voice.”
8

In 1808 Professor W. D. Peck writes to Dr. Smith:
—

“I

often go with you to visit the Salicetum of your late friend

Mr. Crowe, see with pleasure the stream which flows by it,

adorned with Nymphcea ; visit in my way Verbascum

pulverulentum, and collect the Scabious in passing through

the churchyard.”
6

After Mr. Crowe’s death, Dr. and Mrs. Smith continued

the friendship with Mrs. Crowe; and in August, 1811, after

one of Dr. Smith’s severe illnesses, they were the guests of

Mrs. Crowe at Lakenham, instead of going to Lowestoft.
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In her will, dated February 12th, 1828, Mrs. Crowe appointed

Sir J. E. Smith one of her executors, but by a codicil, dated

May 2nd, 1829, she nominated her daughters, Mary Brown and

Margaret Trafford Southwell, in the place of Sir J. E. Smith,

deceased.
44 Her daughter Anne had married Mr. Sparrow and

left Norfolk. Mrs. Crowe died September 19th, 1829, aged

77 years. Both her sons had died young.

Sir James Smith reports in 1819 that “ his living collection

of Salices is still carefully preserved
” 15

; but, in 1841, Grigor

says that only two specimens of Crowe’s willows remained at

Lakenham. “ They grow beside the river at the bottom of the

garden, and are still in vigorous health. One of them (Salix

alba) is thirteen feet in circumference near the ground- and the

other (S. Russelliana) is eight feet and five inches in

circumference, and 47 feet high.”
5

Until lately (1914) there

were two weeping willows which had been introduced by Sir

James Smith. The one by the river was grown from a cutting

off the tree beneath which the people were guillotined in the

time of Lafayette
;
the other, near the house, was a descendant

of the tree which grew over Napoleon’s grave.
11

Sir James

Smith had a Salix babylonica in his garden at 29, Surrey

street, but I do not know the history of it.

When the railway line at Lakenham was made, Tuck’s-wood

House was being used as a public-house, and in the garden

behind the house was a menagerie with animals in cages. The

lower boughs were removed from the trees in the avenue, and

there are still nails protruding from the stems of the trees on

which cages containing birds and monkeys were hung
;

the

lawn sloping to the river was a tea garden. A few years later,

the house was pulled down. By-and-by a red brick house was

erected nearly on the same site, and is known as Old Lakenham

Hall.
41

William Withering wrote his “ Botanical Arrangement of

British Plants ” when he lived at Birmingham and Edgbaston
;

it is therefore not a Norfolk book
;
but it is impossible to over-

look the large contribution made to the second edition (1787-93)

by Norfolk and Suffolk botanists, especially James Crowe,
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T. J. Woodward and Robert Stone. At that time the two last

were actually residing in Suffolk, but they lived close to the

boundary of the county and studied the distribution of Norfolk

plants, and later they both resided in Norfolk. In the summer

of 1781, Crowe and Woodward had made a botanical tour in

the Northern Counties of England, and together they recorded

the plants, from that district, which in the second edition of

Withering’s “ Arrangement ” stand in Woodward’s name.

Sir James Smith called Thomas Jenkinson Woodward “ one

of the best English botanists.” He was born at Huntingdon

on March 6th, 1745, and was educated at Eton and Clare

College, Cambridge. He came to live on the southern border

of Norfolk about 1770, and before 1782 he married Miss

Manning, of Bungay. A lawyer at Bungay in Suffolk, he had

a house there, and also a house at Ditchingham in Norfolk till

1784, when he gave up both these residences and moved to a

house newly built in Bungay.

In 1782, Woodward spent two months at the English Lakes

with his friend Robert Stone
;

and in July, 1785, they made a

botanical excursion to the Suffolk coast. Stone (1751 ?— 1 829)

resided in Bungay, perhaps even in the Woodwards’ house, for at

one time in most of Woodward’s letters to James Smith his name

is coupled with Mrs. Woodward’s in sending messages."' But

after May, 1791, he is seldom mentioned in letters, and in April,

1792, he wrote to Mr. Woodward, who was then in Bungay.

Before September, 1797, Erythrcea pulchella was “first found

at Gorlestone ” by Robert Stone
32

;
and in July, 1799, H. A.

Noehden visited “a botanist named Stone” at “Colston

Village” (Gorlestone) and had “a great botanical excursion”

with him, seeing many rare plants.” Perhaps this was the Mr.

Stone who built the first dock constructed in Southtown
;

it

was unsuccessful and was filled up. About 1809 Robert Stone

moved to the family estate at Bedingham Hall in Norfolk,

4| miles' N.W. of Bungay. Stone had a nearly complete

herbarium of British plants. Paying special attention to the fungi,

he discovered Hydnum imbricatum and Lycoperdon coliforme.
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In 1793 T. J. Woodward and Dr. Goodenough published in

the Linnaean Transactions, Vol. III., “ Observations on the

British Fuci” with frequent references to Cromer and Yarmouth.
1 "

On February 1st, 1802, Dr. Goodenough writes from Windsor

to Dr. Smith “ What is Dawson Turner about ? He is very

often applying to me. I have hinted to him that Woodward,

his neighbour, knows all that I do, still he writes to me. He
talks of a work on Fuci.”

51

At the end of 1801, or quite early in 1802, the Woodwards

removed to Walcot Hall, one mile north of Diss in Norfolk.

Mrs. Woodward had relatives at Diss. He writes to Dr.

Smith :

—
“ I think you will allow that rambling about one’s

own fields and seeing one’s own crops growing and cattle

grazing is pleasanter than lounging about the streets of

Bungay.”

He continued to improve the Walcot estate, for on January

16th, 1804, he orders trees to be sent by the Diss carrier from

Mackie’s nursery ground outside St. Stephen’s Gate at Norwich.

Woodward only regrets that by residing at Walcot he is further

from Mr. Turner at Yarmouth. In 1811 he writes:

—

“I so

seldom see Dawson Turner since my removal from Bungay.”
87

During the scare at the probability of a French invasion,

Volunteers from all parts of Norfolk took turns at garrison

duty at Yarmouth. Mr. Woodward took an active part as

Captain of the Diss Volunteer Company of Infantry. On
December 22nd, 1803, we see him on horseback taking his

troop to Yarmouth for a fortnight’s duty. Being very wet

weather the men took three days for their outward march, but

in frosty weather the return was accomplished in two days.

He writes to Dr. Smith “
I saw a great deal of Turner,

spent most of my evenings at his house, and those of the

Turner family, and a great comfort it was, and the more so, as

not a soul except the Turner family took any notice of us,

though I as well as Captain Powell of the Buckenhams, who

married D. Turner’s sister, was known to all the Corporation

and many others in the place. I must, however, except Mrs.

Manclarke (who is, I believe, known to you), as she very
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kindly invited us to her house more than once. Turner was

very busy in correcting the proof sheets of his Muscologia,

which is, I suppose, by this time nearly finished printing, but

we had little leisure for any botanical conversation, as Powell

prohibited it of an evening, and all the rest of my time was

employed in military duties. So great was the alarm during

the latter part of our residence in Yarmouth that we fully

expected orders to remain in quarters there.”
3 '

A few days later the several Companies of Norfolk

•f
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Woodward was appointed Lieutenant-Colonel Commandant of

the 9th Battalion.
4

In 1801 Dr. Goodenough had written from Windsor on

October 17th to Dr. Smith :

—
“I augur from the arrival of

peace at last (Oh, that it may last !) that Natural History in

particular will raise its head. We shall meet folks whom we

have not seen for years, and of course shall have so much to

tell and so much to ask that we shall never have done.”
37

Owing to war, England was cut off from intercourse with

foreign botanists, but beyond this, Smith initiated an insular

neglect of continental work. “ During the lifetime of Smith

the Linnaean arrangement was stoutly maintained, and any

other system decried by him, whilst ownership of Linneus’s

Herbarium gave weight to his utterances.” Jussieu’s “ Genera

Plantarum,” published in 1789, is
“
the virtual foundation of

the views of plant-classification now current.”
34

The library of the Norfolk and Norwich Naturalists’ Society

contains Woodward’s interleaved copy of Hudson’s “ Flora

Anglica,” ed. ii. (1778), in 2 vols. The MS. Notes are

undated, but I have only noticed one reference to his estate

at Diss
;

Ripton near Huntingdon is a frequent habitat

—

Woodward had friends there. His own records for Yorkshire,

Lancashire, Westmoreland, and Cumberland cover his trips of

1781-2, and many references to Norfolk and Suffolk localities

re-appear in “The Botanist’s Guide” (1805). Besides the

Pitchford letter in Woodward’s book there are some M.S.

Notes by Dr. Jonathan Stokes, dated Shrewsbury, June 19th,
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1787. Dr. Stokes was coadjutor to Dr. Withering in the

second edition of “ The Botanical Arrangement,” specially

undertaking, as his share of the work, to verify and correct

the references.

T. J. Woodward died at Walcot Hall on January 28th, 1820.

In April each year, Dr. and Mrs. Smith went to London for

two months, so that he might deliver lectures in Town, and

preside at the Annual Meeting of the Linnean Society in May.

It is considered that he was wrong thus to leave the govern-

ment of the Society during the remainder of the year to vice-

presidents
;
but London’s loss was a gain for Norwich.

In 1799 Dr. Smith was President of Norwich Public Library.

Keen to promote the intellectual welfare of those around

him, he attempted to establish a botanical garden in Norwich,

on the same lines as the one at Bury. He missed the scien-

tifically-arranged gardens in the neighbourhood of London, and

he especially missed the experimental part of Crowe’s garden at

Lakenham. But the difficulty of selecting a plot of ground

suitable for a botanical garden, the expense of its formation,

and the still heavier cost of its cultivation upon scientific

principles, entailed the necessity of a larger annual subscription

than many were willing to incur. Though Sir James offered

monetary help, as well as his assistance in laying out and

furnishing the garden, and giving instructions for its manage-

ment, the project had to be abandoned, much to his regret.
10

When we, as members of the Norfolk and Norwich

Naturalists’ Society, assemble at our headquarters, Norwich

Castle Museum—a prison now converted into the centre of

the intellectual life of the district—do we remember that the

first President of the Norwich Museum was Sir James Edward

Smith, of Norwich?

On December the 2nd, 1824, at a special general meeting

of the Norfolk and Norwich Literary Institution, which had

been founded October 8th, 1822, a Special Committee was

appointed to consider a proposed Museum. A room was hired

in the building then occupied by the Literary Institution, in a

court on the south side of the Haymarket, on the site of the
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present Picture House. A circular was issued asking for

donations of money and specimens. Presentations poured in

apace, and cases were ordered. The purchase of specimens

began on January 5th, 1825, and on May 9th the Museum was

opened for visitors.
(

Space was so limited that the first annual

meeting had to be held at the Guildhall, under the chairmanship

of Sir James Smith, who was then elected the first President.

In the autumn of 1826 a second room was hired on the other

side of the court, and there, on December 5th, 1826, the second

annual meeting was held under the same President. Owing to

bad health, this was the last general meeting of the Museum
that Sir James was able to attend, but he continued to be its

President until his death in March, 1828."’

The succeeding Presidents were chosen from among his

friends, viz.:—1828-33, Mr. Dawson Turner, F.R.S., of

Yarmouth; and 1833-7, the Rev. William Kirby, whose

portrait (formerly the property of the Claydon Book Club)

hangs over the entrance to the picture gallery in this

Museum. 26
Dr. James Smith annually spent a few days in

Ipswich, and in 1791 the Rev. W. Kirby had consulted him

and T. J. Woodward about starting a Museum there,'"
7
but that

Museum was not opened till a short time before Kirby’s death

in 1850.

In January, 1830, Mr. Dawson Turner proposed that the

Committee of Norwich Museum should consider a plan for

the publication of a Natural History of the County of

Norfolk, a work in which he and other Yarmouth Naturalists

were much interested. This was eventually carried into effect

many years later in the Transactions of our Norfolk and

Norwich Naturalists’ Society, founded in 1869
86

;
and has been

still further advanced by the “ Flora ” published by our society

this year.
85 The “ Natural History of Yarmouth,” brought out

by the brothers Paget in 1834, only comprised the country

within a radius of ten miles from that town.
21

Sir James Smith’s friendships were unaffected by differences

of religious views. He and Lady Smith were Unitarians

worshipping at the Octagon Chapel
;

John Pitchford was a



president’s address. 677

Roman Catholic ; Henry Bryant, the two Forbys, Charles

Sutton, and William Kirby were clergymen of the Church of

England ;
Mr. Brightwell early united himself with the

Congregational Church at the Old Meeting House.

The front doors of 29 and 31, Surrey street, are under the

same portico. From 1818, tili his death in 1868, Mr. Thomas

Brightwell occupied No. 31, and was on friendly terms with

his “ distinguished and courteous neighbour.” Some of the

best specimens for Mr. Brightwell’s microscopical work were

obtained from an old brickyard containing a pond within a

stone’s- throw of this house. For many years he corresponded

with the Rev. William Kirby, whom he once visited at Barham.

Interested in Entomology, Mr. Brightwell purchased with his

brother-in-law, Mr. Simon Wilkin, a collection of insects from

Sumatra. These were inspected by Sir James Smith, who was

greatly pleased with many of them
;
indeed, Mr. Brightwell’s

collection, with this addition, far surpassed that department of

the Linnean one, both in number and variety of species.

Eventually Mr. Brightwell presented his collection of insects

to the Norwich Museum, to whose foundation he had devoted

much time and attention. In 1821, he was introduced by

Sir James Smith to the Linnean Society and elected a Fellow.

He did not contribute to the Transactions of that Society, but

sent several papers to the Magazine or Annals of Natural

History. In 1822 he visited Professor W. J. Hooker in

Glasgow.
42

The Smiths spent part of each summer at the house of Lady

Smith’s father at Lowestoft, Sir James going annually for one

week in August to Yarmouth as guest of Mr. Dawson Turner

who in 1823 refers to these occasions as “periods on whose

recurrence, like a schoolboy for his holidays, I used to reckon

from year to year. ... I used to mark the years by your

visits.”
6

Sir James regarded the sojourn at Lowestoft as a

holiday
;
the greater part of his botanical works were written

at Surrey street. The “Flora Britannica ” (1794-1804) and

the volumes of “English Botany” (1790-1814) were begun

during his London period, but the principal part of the
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manuscript for each of these works was written in Norwich.

Nearly the. whole of the 3,405 botanical and biographical

articles which he wrote for Rees’ “ Cyclopaedia ” must have

been Norwich work, also the “ Grammar of Botany ” (1821),

and many of the 52 papers that he published in the Transactions

of the Linnean Society.*

Lady Smith thus describes his method of writing :

—
“ He

seldom wrote anything more than once, and his manuscript was
sent to the press as it came from his hand, without any material

correction or interlineation, in a distinct legible character, that

appeared more like a corrected copy than a rough draft.

When pressed for time, he frequently wrote most to his own
satisfaction. Such was the case with his prefaces and dedica-

tions
;
always delayed till the volume was near its completion,

and then hurried by his printer, he generally sat down after

tea, and would fairly write what was wanted, without pre-

meditation or doubt about its plan, as he would have written a

letter.”
6

In Norwich, specimens of Sir James Smith’s handwriting

may be seen:—(a) At the Norfolk and Norwich Library

(Guildhall Hill), where a copy of the Fifth Edition of “An
Introduction to Physiological and Systematical Botany ” is

inscribed: “ Presented to the Norfolk and Norwich Literary

Institution by the Author, April 28th, 1825 ”
;

(b) at the same

Library a short note in his handwriting has been inserted in

“ English Botany,” vol. 18, t. 1410, attested by Mr. Simon

Wilkin, the first librarian of the Literary Institution
;

(c) the

copy of “ English Flora,” ed. i., now in Norwich Public

Library, was presented by the Author to P. M. Martineau, esqre.,

of Bracondale House, and vol. iii. contains Sir James Smith’s

autograph. The “English Flora” is particularly associated

with his Norwich home, for we have it on Lady Smith’s

authority that the last sheet of the fourth volume was received

from his printer on the very day on which his fatal illness

began—he was out for a walk on the Saturday, and died two

* This is by no means a complete list of Sir J. E. Smith’s Norwich work, but the
books mentioned were exhibited during the reading of this address.
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days later, March 17th, 1828. He was interred in the Reeve

vault in the churchyard of St. Margaret's, Lowestoft.

When Sir James Smith died, the Linnean treasures were

still at his house in Surrey street. “ It was hoped that the

President would bequeath his collections to the society which

he had founded, inasmuch as he had no family. By his will

he directed that his collections, with certain reservations,

should be offered to the society for /"5,000. After long

consideration the society was about to decline the offer, -when

the executor reduced his terms to 3,000 guineas, which offer

was accepted.* The purchase was effected by selling the

whole of the invested funds, by a subscription of £"1,193, and

by raising ,£"1,150 by bonds at 5 per cent. The debt thus

created acted prejudicially in many ways, and was not finally

extinguished till 1861 ;
the first portion of the present invest-

ments dates from 1859, when £"300 of Consols were bought.

The annual rent which had to be paid also diminished the sum

available for scientific purposes.” It was not till 1857 that a

suite of rooms, now occupied by the Royal Academy of Arts,

was granted for the use of the society, rent free. In 1873 the

society moved to its present quarters in Burlington House.
12

In 1832 Lady Smith edited the “ Memoir and Correspondence”

of the late Sir James Smith, in two volumes. She was assisted

by Mr. Dawson Turner, F.R.S., in the selection of the foreign

letters thus published. Of the 5,000 letters which Sir James

had preserved, the more important ones were bound in nineteen

large volumes, and two years later (in 1857) Lady Smith

presented them, together with a quantity of unbound letters,

to the Linnean Society. In the preface to Vol. 1 of these

MS. letters, she says :

—
“ A most gratifying testimony to the

character of the late President may be mentioned, that he

never lost a friend or correspondent of any value, but by

death, and many of their interchanges of friendship were

perpetuated through a long series of years It was

*The proceeds of the sale of Sir James Smith’s collections were left to his
wife for her life, and at her death to be divided among his nephews and nieces
or their representatives.^



680 president’s address.

happily observed by one of them, ‘ Surely no chemical affinity

is stronger than that of congenial minds,’ and it required

indeed the force of such an attraction to keep up as a

relaxation from more arduous undertakings a correspondence

which was in itself no inconsiderable one.”
87

After Sir James Smith’s death, Lady Smith continued to

reside at 29, Surrey street, for several years. She was

succeeded in that house by my grandfather, Joseph Geldart,

and to the many strange plants growing in that garden may be

traced my father’s first interest in botany, as distinct from

gardening. Lady Smith returned to live with her brother,

Mr. James Reeve, at Lowestoft : and in 1849 she moved into

a house which her father had built in the old town on the east

side of the High street. It stands back a little from the road,

with iron railings in front, and on the seaward side of the

house there is a beautiful terraced garden sloping down to

the Denes. At this house Lady Smith died on the 3rd of

February, 1877, at the age of 103 years and eight months.
11

We must now consider some of Sir James Smith’s friends in

West Norfolk, and at Yarmouth.

For more than one hundred years (1723-1825) the valuable

living of Fincham was in the hands of the Forby family. The

Rev. Joseph Forby was presented to the living by his father,

Mr. Thomas Forby, in 1723. He died in 1744, and was

succeeded by William Harvey, who married his widow, Martha

Forby, and died in 1787. The next incumbent was Joseph,

son of the aforesaid Joseph Forby
;

he married Constance

Harvey, and died without issue on April 25th, 1799, aged 65

years.
19 He was the discoverer of Salix Forbyana, a fine

basket osier, which was so named by Dr. Smith to commemorate

Joseph as well as Robert Forby.
1
’ Mr. A. Young states that

Mr. (Joseph) Forby knew well the value of osier plantations

for various purposes. “ Osiers planted in small spots, and

along some of his hedges, furnished him with hurdle-stuff

enough to make many dozens every year, so that he supplied

himself entirely with that article, as well as with a profusion of

all sorts of baskets, especially one kind that he used for moving
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cabbage-plants, for which purpose they were much better than

tumbling the plants loose in a cart. The common osier he cut

for this purpose at three years, and that with yellow bark at

four.”
15

Joseph Forby was succeeded at Fincham by the Rev. Robert

Forby, his nephew, not his “brother” as stated by Sir James

Smith; for Robert was son of Thomas Forby, of Stoke Ferry,

and grandson of the first Joseph. He was born at Stoke Ferry in

1759, and his references to
“
Stoke” are to this place, and not

to Stoke Holy Cross, near Norwich. He was educated at

Lynn Grammar School and at Caius College, Cambridge. He
graduated M.A. in 1784, and was elected F.L.S. in 1798.

He was vicar of Horningtoft, but resided at Barton Bendish,

where he took pupils.
13 Among them, from 1790-3, was

Dawson Turner, who states that “to botany he was more

particularly attached during the time which I spent with him
;

and it was no less my pleasure and my pride to accompany him

in his botanical rambles, than it is at present to acknowdedge

that I am indebted to his precepts and example for any pro-

ficiency which I may have myself made in this delightful

pursuit.”
2
" Dawson Turner’s own West Norfolk records in

the “ Botanist’s Guide” (1805) may be traced to his residence

as a pupil at Barton Bendish
;
he was also interested in Forby’s

preparation for the “ Vocabulary of East Anglia,” wh(ch con-

tains several Norfolk names of plants.

In 1797, the number of pupils caused Robert Forby to move

to a larger house at Wereham. About this time he writes :

—

“ Be it known that I feel myself more eager and alert about

botany now than I have ever done. Almost every day since

my return home I have done something. Do not, however,

suppose I have done much, and am speedily coming forth to

immortalize myself by new discoveries. Remember how miser-

ably low my collection is, even in common plants, and in what

confusion. I have stumped into that exquisite spot Shouldham

Common, and made discoveries : none, indeed, extremely
,, 20

rare.

On the death of the Rev. Joseph Forby in 1799 he was
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succeeded by his nephew Robert, for the presentation to the

living of Fincham was in the hands of the Forbv family
;
but

Robert did not prove to Fincham till 1801. In 1804 his sight

began to fail, and this disqualifying him for botany, he took up

the study of architectural antiquities.

'The portrait of the Rev. Robert Forby, which hangs in the

picture gallery at Norwich Castle, was presented from Mr.

Dawson Turner’s library in 1858 ; on the back of it is written

“ My old Tutor, painted about 1800.” The artist is unknown.
26

Robert Forby was “ a man of letters, strong mind, and brusque

manners.”
19 Dawson Turner calls him

“
a clergyman of the

old school, sedulously employed in the education of youth, and

an active magistrate.” He was a J.P., Deputy- Lieutenant,

and Commissioner of the Land Tax. He died at Fincham on

December 20th, 1825, fainting in his bath and being suffocated

in the water.
20

While residing at Wereham, Robert Forby had been visited

by the Rev. William and Mrs. Kirby, who were driving from

Barham, near Ipswich, via Lynn, Castle Rising, and

Dersingham, to spend a holiday with his sister and her

husband, the Rev. Charles Sutton, who lived in a cottage at

Holme-next-the-Sea.
lb

Dr. Sutton, born in Norwich 6th March,

1756, had studied at Norwich Grammar School and St. John’s

Fellow; D.D. 1806. Previously Curate of Elmsett in Suffolk,

in 1788 he was instituted Perpetual Curate of St. George

Tombland
;
he became in 1793 incumbent of Alburgh (three

miles north of Harleston), and in 1794 Rector of Holme and

Vicar of Thornham.

Botanically a pupil of John Pitchford, the Roman Catholic

surgeon resident in St. George’s parish, Sutton “ first observed

and well ascertained ” Orobanche elatior, and in Vol. IV.

(1798) of the Linnean Transactions, published a “Monograph

of the Orobanche,” with special reference to Norfolk specimens.

In 1824 Dr. Sutton was on the committee appointed by the

Hospital Board to consider arrangements for Norwich Musical

Cambridge, where he was tenth Wrangler and a

* See Illustration.
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Festival, and was a member of the committee and auditor of

the Norfolk and Norwich Horticultural Society when its first

exhibition was held at the Swan Hotel (St. Peter’s) on

November 25th, 1829.” 10

Making an extended tour, the Kirbys put up at a public-

house close to the sea in Lower Sheringham, and with Mr.

Sutton explore the cliffs, finding Orobanche ccerulea and

Medicago falcata
}"

In 1797 the Rev. William Kirby, making an entomological

excursion with Mr. Thomas Marsham (first Secretary of the

Linnean Society), visited his brother-in-law, Dr. Sutton, then

living at 197, King street, Norwich. "July 12th, we breakfast

and spend the morning with Dr. Smith and examine the

Linnean Apes (Bees). The Smiths dine with us; in the

evening we go to Thorpe by water. July 13, engage in a

botanical expedition to Newton St. Faith’s ; our party con-

sisted of Dr. Smith, Mr. Marsham, Mr. Pitchford, Mr. Foster,
,: Mr. Weston, junr., Mr. Sutton, and myself. The plants we

gathered were numerous, and many rare
;

Polypodium

Oreopteris, P. Filix mas, Osmunda spicant, Bryum glaucum,

Satyrium viridc, Serapias palustris, Orchis conopsea,

Carex vesicaria, C. limosa, C. hirta, Linum radiola, Peplis

portula, Comarum palustre, Menyanthes trifoliata, Gentiana

pneumonanthe, Alisma ranunculoides, Tilleea muscosa, etc.

We return in the evening after having been consulted by

the villagers as learned doctors.”
18

In “ Makers of British Botany, ” Professor F. O. Bower

says, “ It is the boys who are touched with the love of organic

nature from their earliest years, who grub about hedgerows and

roads, and by a sort of second sight appear to know instinc-

tively, as personal friends, the things of the open country, who

provide the material from which our little band of workers may
best be recruited. Such a boy was Sir William Jackson

*Mr. Charles Weslou, of Thorpe House, near Norwich, married Esther Anne,
Sir James Smith’s youngest sister.

«

VOL X. D
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Hooker,” born on July 6th, 1785, in St. Saviour’s parish,

Norwich.
29

His father was Joseph Hooker, a native of Exeter, where he

had been a confidential clerk in the house of Baring Brothers,

wool-staplers.
31 From him William inherited his love for

gardening, and it is to his early life in the neighbourhood of

Norwich—the City of Gardens—that we trace his positions as

Developer of Glasgow Botanic Garden (1820-41) and Director

of Kew Gardens (1841-65). According to Grigor, near the

northern end of Costessey village, opposite the garden of Mr.

John Culley, was “ the spot where Hooker made his first

essay in the arrangement of plants under the Linnean system.

Though it has long run wild (in 1841), some individuals may

yet be traced which formed a part of this interesting col-

lection.”
9

I cannot find any other reference to W. J. Hooker’s

garden at Costessey, and apparently his son knew nothing of

it.
31

It is possible that there is some confusion with the

private botanic garden of Simon Wilkin, who married Mr.

John Culley’s daughter Emma, and was brother-in-law to Mr.

Thomas Brightwell ?

Though W. J. Hooker was a keen student of entomology,

and became an intimate friend of Kirby and Spence, Dr. James

Smith advised that young Hooker should devote himself to

botany. At the age of twenty he was well versed in the

flowering plants, mosses, hepaticse, lichens, and fresh-water

algae, of his native county. He discovered in December,

1805, in a wood at Sprowston, Buxbaumia aphylla, a moss

new to Britain
;

of this he took specimens to his friend, Dr.

James Smith, who recommended him to send some to Mr.

Dawson Turner. Hooker immediately received an invitation

from Mr. Turner to visit him at Yarmouth, and the tiny moss

was thus the means of his first introduction to his future wife.

In 1806 Hooker made a botanical tour in Scotland with

* Since this was written, Mr. W. A. Nicholson received a letter from Miss
M. J. Wilkin stating that " My father, Mr. Simon Wilkin, while he resided in the
Mill-house at Cossey, had a portion of the gardens laid out as an experimental
botanical garden. His friend Mr. Wm. J. Hooker— afterwards Sir . J. Hooker,
of Kew Gardens—visited him frequently at Cossey. and together they planned the
garden and superintended it, with the deepest interest.”
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Mr. and Mrs. Dawson Turner, and in 1807 Turner and Hooker

met N. J. Winch at the English Lakes.

At the age of 21 Hooker was admitted to the Linnean

Society, and in 1808 Dr. Smith dedicated to him the new

Genus Hookeria. William Hooker contributed largely to

Sowerby’s “ English Botany.”

The mother of W. J. Hooker was a daughter of James

Vincent, of Norwich, a worsted manufacturer, grandfather of

George Vincent,
1

one of the most talented of the Norwich

painters, whose portrait by Clover hangs in the picture gallery

at Norwich Castle.
2

' In the illustrations made from William

Hooker’s drawings, we see the genius of the Norwich School

of Painters applied to scientific rather than to pictorial work.

Nothing can be finer than Hooker’s illustrations for Dawson

Turner’s “Fuci” (1808-19), and the drawings for his own

“British Jungermanniae,” begun in 1806. In 1808 Dr. Smith

lent him his specimens and the whole Linnean collection of

Jungermannice for study. The first number of “ British

Jungermanniae ” was published in May, 1812, though No. 22

was not printed till 1816. The price of the whole work was

£S 9s. 6d., and besides the quarto edition a few copies of folio

size were issued.
'2 The book was printed by Keymer, of

Yarmouth, and dedicated to Mr. Dawson Turner, whose eldest

daughter he married in 1815, when he finally left Norfolk and

settled at Halesworth in Suffolk.

Referring to Great Yarmouth, James Paget tells us that

previous to 1834, “ probably no neighbourhood has been so

completely investigated as this, which has had the good fortune

to have been for nearly a century the constant stage for the

action of some enquiring mind. Long ago Dr. Sims, Dr. Aikin,

and Joseph Sparshall were engaged in the observation of our

plants by the feeble light which the science then, comparatively

speaking, in its infancy, afforded them.”
21

Joseph Sparshall

was a grocer, and in 1767 he had a shop at the corner of one

of the Rows facing the Market Place.
22

John Aikin, M.D. (1747-1822) was the youngest child and

only son of the Rev. John Aikin, D.D., a Dissenting minister at
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Kibworth in Leicestershire. He studied medicine in London

and Edinburgh, and practised in several places. On returning

from taking the degree of M.D. at Leyden, he settled at Yar-

mouth.
22

His daughter Lucy Aikin, born in 1781, thus relates

the journey :—-“
I had just completed my third year when my

father decided on a removal from Warrington to Yarmouth in

Norfolk. My grandmother, her maid, my little brother, and

myself were packed in a post-chaise
;
my father accompanied

us on horseback. It was Christmas week, the snow deep on the

ground
;
the whole distance was 240 miles across the country,

and we were six days in accomplishing it. The last night we

arrived at my aunt’s, Mrs. Barbauld's house at Palgrave, where

my grandmother remained behind
; she died in a few days of

the cold and fatigue of the journey.”
40

Dr. Aikin stayed in Yarmouth a year, and then removed to

London. Scarcely had he begun to practice there w'hen he

accepted an invitation to return to Yarmouth. In 1786 he

purchased the Cotman House at the north-west corner of Row
94, which leads from King Street to Dene Side.

22

His daughter says of the sojourn at Yarmouth :

—
“ The

arrival of a new physician, already a writer of some distinction,

of polished and unaffected manners, and endowed with powers

and with tact which rendered his conversation attractive and

acceptable to all, was an event of no small importance in the

town of Yarmouth. . . . He was an admirable observer of

nature—not a plant, not a bird, not a wild animal escaped him
;

he knew them all, and taught his children to know and love

them too.”
40

Such then was the author of the “Calendar of

Nature ” and of “ The Woodland Companion.”

Dr. Aikin returned to London in 1792, but in 1797 failing health

obliged him to abandon his profession. He retired to Stoke

Newington, residing in Church street at what is now St. Mary’s

Mission House, with Mrs. Aikin and his daughter Lucy
;
Mrs.

Barbauld occupying the opposite house, now Uffell’s shop. In

November 1819, when Sir James Smith was staying at the

Old Hummums, Covent Garden, he wrote :

—“On Thursday 1

walked to Stoke Newington. Poor Dr. Aikin knew me and
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was very cordial, but he is restless and soon loses recollection.

Mrs. and Miss Aikin and Mrs. Barbauld I found all very well.”

In 1818 we are told that “the Norwich people mostly

frequent Yarmouth, which is a gay, lively place—the Margate

of Norfolk.”
3

' One of the glories of Yarmouth was its quay,

which at that time had the credit of being, writh one exception,

the longest and handsomest in Europe. On the Quay, at the

Bank House, facing the river, resided Dawson Turner
;
and

in a large house at the seaward end of the Quay was born

James Paget, the centenary of whose birth we have just been

celebrating, for he was an Honorary Member of the Norfolk

and Norwich Naturalists’ Society.

The Bank House became a renowned centre and meeting-

place for the leaders of scientific and artistic life in England.

Here probably James Smith met Lilly Wigg' for the first

time, in 1793. On July 20th, he writes to T. J. Woodward :—

-

“We have been at Yarmouth, and I have seen the Puritanic

brown locks of Mr. Lilly Wigg, which so much belie his name.

I am, however, not the less satisfied with himself.” Wood-

ward replies three days later: “
I am glad you saw Turner at

Yarmouth. He is a very clever young man, and will make an

excellent botanist. Wigg’s locks certainly do not partake of

the Lilly, nor do they give him a very promising appearance,

but the exterior is not always the interior, and he has great

knowledge and indefatigable industry under that uncouth

appearance and harsh address.”
7

In the possession of the

Linnean Society is a water-colour sketch, painted by C. J.

Paget in 1828, which represents Lilly Wigg a white-haired

old man with wrinkled forehead and prominent lower lip
;

he

is dressed in brown coat and knee-breeches with grey stockings.

The date of Lilly Wigg’s death is usually quoted as 28th

March, 1828 ;
but some authors give 29th March, 1828, and

others mention 29th March, 1829. Mr. John Quinton points

out that in the obituary notice of L. Wigg in the “ Gentleman’s

*The Kector of Smallburgh (the Rev. J R. Milne) informs me that the register
of that church records the marriage of John Wigg and Sarah Lilly in December,
1748. Their son Lilly Wigg was born on Christmas Day, 1749, but there is no record
of nis baptism at the church. In later life he was a .baptist

;
perhaps his parents

also belonged to that sect.
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Magazine” of February, 1830, the date is
“ March 29th, 1828,”

and that it is very unusual for the year to be mentioned in

that Magazine. He therefore concludes that “ 1828” was

printed because the notice was not inserted until more than a

year had elapsed, but that other writers, noticing the long

interval between March, 1828, and February, 1830, had

thought to correct a misprint by altering it to 1829. I am
unable to verify the date by any record of Lilly Wigg’s burial.

Mr. Lupson, parish clerk, has searched the registers of St.

Nicholas’ church and churchyard at Yarmouth, and he has also

made enquiries about Yarmouth cemetery, where many

Dissenters were buried
;

but without finding any mention of

Lilly Wigg.

Robert Forby had taught botany to Mr. Turner, but Lilly

Wigg is mentioned by Dawson Turner as “ my instructor and

co-adjutor ” in the study of Marine Algae.
13

In Vol. III. of

the Transactions of the Linnean Society Mr. T. J. Woodward

and Dr. Goodenough—Dr. Smith’s friend since 1785—had

published their
“
Observations on the British Fuci,” but so far,

no complete work exclusively appropriated to that subject had

been published. Turner had studied Norfolk seaweeds at

Sheringham and Cromef, as well as along the east coast of

the county. The two small volumes of his “ Synopsis of the

British Fuci,” written and printed at Yarmouth (1802), were

followed by his grand work “ Fuci,” issued from 1808 to 1819,

in which some of the plates were by his wife, and the majority

were by W. J. Hooker.

In 1805 Turner joined Dillwyn in publishing the “ Botanist’s

Guide through England and Wales,” Turner being responsible

for the Cryptogamia throughout the book. The preface is

signed “ D.T., Yarmouth, 10th August, 1805.” Vol. II.

contains the Norfolk section, written at Yarmouth.
21

Those who wish to study the old records of Norfolk plants

may do so in “A Flora of Norfolk,” just published by this

Society.
35 The editor of this “ Flora,” Mr. W. A. Nicholson,

has worked out with great care the early records of each plant

of sufficient rarity to demand detailed notice, and has specified
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plants which are increasing or decreasing in the county.

Moreover, he has paid special attention to the local names

of flowers, many of them probably older than any study of

English Botany, but wonderfully descriptive of the plant : such

as “ Nathan-driving-his-chariot,” the “ Murder Plant,” “ Owl’s

Crown,” “ Mislin-bush,” “ Wyebibbles,” and “ Cornelian.”

Such names as Buckbean, Catmint, Dropwort, Dwale, Sundew

and Pimpernel were in use 300 years ago, and some of them

were considered old-fashioned at that time.

I cannot close this Address without acknowledging my
indebtedness to Mr. Nicholson for kindly placing his notes on

the botanical history of Norfolk at my disposal; also to Mr.

Arthur Bennett, A.L.S., for help and suggestions
;
and to

Dr. B. Daydon Jackson, General Secretary of the Linnean

Society, not only for personal assistance, but also for kindly

allowing me to consult Sir James Smith’s herbarium, the

library of the Linnean Society, and the unpublished corres-

pondence of Sir James Smith, without which it would have

been impossible to complete this account of some of our

Norfolk botanists.
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II.

COURTSHIP OF DUCKS AND NOTES ON
HYBRIDS, WITH ILLUSTRATIONS.

By Hugh Wormald, M.B.O.U-

Read November 25th, 1913.

By far the most interesting time of year in which to watch

ducks is the breeding season, when the attitudes assumed by

the various species during courtship will well repay a careful

study. We will commence with the British Surface-feeding

ducks, taking first the Mallard as being the best known.

Mallards seem to have five distinct postures in their spring

“show.” The performance usually begins by four or five

drakes swimming round a duck with their heads sunk and their

necks drawn back, and in this attitude they have the appearance

of being most unconcerned. This I will call action No. 1.

After swimming round in this fashion for some little time, the

Mallards will altogether, as though by some concerted signal,

suddenly lower their bills so that the tips of them are under

the surface of the water
; at the same time they raise their

breasts so that their necks are stretched out downwards in

front of them. Then, standing upright on the water, they

rapidly pass their bills up their breasts, so sharply that a tiny

jet of water is jerked up by the sudden removal of the bill

from the water. Mr. J. G. Millais in his beautiful work, “ The

Natural History of British Surface-feeding Ducks,” page 6,

says :

—

“ All the drakes simultaneously stand up in the water

and rapidly pass their bills down their breasts
;

” but after very

careful observation, I have satisfied myself that he is in error

here, and I am quite certain that they pass their bills up their

breasts as described. In fact, I have since talked the matter

over with Mr. Millais, and he agreed that his was a false

description. The Mallard, while performing action No. 2, as

I will designate it, utters a low note rather difficult to describe,
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but I think it may be said to be a low whistle with a suspicion

of a groan in it, as though it caused the bird an effort to utter it.

Following action No. 2, the Mallards lower their breasts and

raise their tails two or three times in quick succession, at the

same time depressing their flank feathers in order to display

the metallic purple speculum
;

this, which we will call action

No. 3, is often followed by a repetition of actions 1 and 2.

Then a quick “ throw up ” of head and tail, with the feathers

of the head puffed out and the flank feathers depressed, is

action No. 4, which is followed quickly by action No. 5. In

this the drakes stretch out their necks with their throats just

over the water and swim rapidly about in different directions
;

then, apparently by mutual consent, they all come back to

action No. 1, and go through the whole performance again.

The order of these actions is very often reversed. For

instance, that which I have given as No. 2 is very frequently

followed by No. 4, but No. 1 is almost always the first, while

No. 5 is the last, and is always performed by the drake—and

usually by the duck—immediately after treading has taken

place.

The courtship of the Common Teal, Pintail and Gadwall is

very similar to that of the Mallard, though in the display of

these, action No. 2 is performed less frequently, and No. 5

seldom resorted to except after mating. The Common Teal

and Pintail both utter a beautiful low whistle
;

and the

Teal drake, in action No. 4, frequently makes the back of

his head and tail meet over his back.

The courtship of the Shoveler is rather a poor affair

compared with that of the former species, and consists in

little else than male and female swimming round each other

and quickly raising and lowering the head and neck, the neck

being held straight up—by this I mean at right angles to the

body, and not thrown forward as in the case of the Sheld-

Drake.

The courtship of the Garganey Teal is also dull and much

resembles that of the Shoveler, although the male frequently
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throws his head backwards and forwards as well as up and

down, at the same time uttering his well-known crackling note.

This species and the Shoveler have another habit in common

—

that of swimming in circles round and round, the bills of both

male and female being partly submerged in the water just

behind and below the tail of the other. I have never been

able to satisfy myself that this is actually courtship or merely

a ruse to stir up insect life below the surface, but it is

significant that it is only performed during the spring of the

year.

In the case of the common Wigeon, early in the season

several males clamour round one female
;

there may be other

females in the vicinity apparently not ready to receive the

attentions of the males, and these swim about by themselves,

taking no interest in the fuss going on round them. The

excited males round the female lower their heads along the

surface of the water and whistle repeatedly, this whistle

resembling the word whee-ou
;
the yellow feathers of the fore-

head are raised and the feathers of the head puffed out, at the

same time the males raise their beautiful long black-and-white

scapular feathers.

All adult British surface-feeding ducks appear to commence

displaying in October, directly their winter plumage is com-

plete
;
but I have seen Mallards display in full eclipse plumage.

Mallards of the year commence about the same time, even

before they have attained the full winter dress. I have seen

immature Garganev drakes displaying when only just beginning

to assume their adult plumage
;

but this is not surprising if

one bears in mind the age of the bird, since immature

Garganeys do not attain full breeding dress until months after

Mallards of the same age. Further, with the exception of

individual Shovelers, adult Garganeys are much longer in

eclipse plumage than are any other surface-feeding ducks.

This disposes of all the British Surface-feeding ducks, and

we will now take the family of Diving-ducks. With these

there seems to be one action common to all of them while in
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display, namely, that of quickly throwing back the head so

that the back of the head touches the back of the bird.

The spring display of the Goldeneye is by far the “showiest”

and most interesting of all British ducks. Last February,

while in South Uist, I had the great treat for the first time in

my life of seeing wild Goldeneyes in full display. I cannot

do better in describing the Goldeneyes’ courtship than quote

Mr. Millais writing on the subject. He says:
—“The male

approaches the female with his head stiffly at an angle of 60°

to 75°, the feathers on the cheeks being much puffed out. He
swims, sometimes with raised tail, in a semicircle round her,

gradually elevating the bill until it is quite perpendicular. The

third action is to drop the head, still more puffed out, suddenly

between the shoulders, the bill still pointing heavenwards, and

to kick once alternately with both feet so as to throw a jet of

water high in the air behind the bird. At the moment of

throwing back the head the call ‘ keek-kee ’ is emitted, but

sometimes it is given after the kick. During this show the

female is either lying low on the water with neck depressed,

or she is advancing towards her mate with neck and head out-

stretched, and somewhat similar in attitude to that of the

male.” (British Diving-ducks, Vol. I., pp. 92-93). The fore-

going is Mr. Millais’ account of the courtship of the Goldeneye,

but I have frequently seen male Goldeneyes suddenly throw

back their heads so that the backs of their heads rest for a

moment between their shoulders, but when this action is

accompanied by the “ kick-up,” the backs of their heads do

not quite touch the shoulders.

Mr. Millais continues :

—
“ Another curious thing the male

Goldeneye does, after pairing with the female, is to make a

mad rush along the surface of the water for 15 or 20 yards.

Whilst doing this the breast is held high out of the water, and

head depressed backwards with bill up in the air. He makes

the water fly in all directions, and not infrequently makes his

rush at any other duck that may happen to be near.”

[Ibid, p. 93.]

My friend Mr. Gerald Legge was, I believe, the first to



/V)
N

Attitudes in Courtship of the Ferruginous Duck (1 and 2)

and of the Golden-Eye Duck (6).



Attitudes in Courtship of the Common Pochard.



COURTSHIP OF DUCKS AND NOTES ON HYBRIDS. 697

discover and describe a distinct form of responsive courtship

in the female Goldeneye. He says :

—
“ The female Goldeneye

has a very noticeable courtship as well as the male—she sinks

her breast low in the water, which gives the impression of

cocking up the tail, but I have satisfied myself that she does

not do so—at the same time she suddenly throws up her head

and neck until the bill is quite perpendicular, at the same time

she makes a loud call, quite unpronounceable, and quite

distinct from that uttered by the male. She also kicks with

both feet, but does not kick quite so high as the male. The

kick is done with both feet one after the other in quick

succession.” (British Diving-ducks, Vol. I., p. 93.) I per-

sonally watched Mr. Legge’s tame Golden-eyes displaying last

March, and was most interested in watching the responsive

display of the female as described above.

The Tufted duck’s courtship is not very exciting, the male

merely raising his head with neck stretched as high as possible

and emitting a very pretty little whistle
;

at the same time he

quivers all over his body, and occasionally throws back his

head in a manner described as being common to nearly all

diving ducks.

The courtship of the Scaup duck consists, so far as I have

seen, in the male approaching the female with head and neck

held up to their fullest extent, the bill being raised in the air

to an angle of 50° to 60°
;

at the same time he utters what

may be described as a crooning sort of note. The actual

show is a quick throw up of head and neck, with the latter

greatly distended with air.

The Common Pochard throws back the head along the

back, the head being turned back to such an angle that the

throat is uppermost. The males also stretch out their necks,

greatly distended with air, along the surface of the water, at

the same time uttering a low note like a groan.

The courtship of the Ferruginous duck or White-eyed

Pochard is similar to that of the Common Pochard, except that

during the throw back of the head the throat is not uppermost,
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but the same stretching out of the swollen neck is seen. The

White-eyed drake also frequently pushes his neck, still dis-

tended with air, backwards and forwards, and utters a call

exactly similar to the well-known note of the Mallard, only

very faint, as though the Mallard was a long way away. I

have never had the opportunity of observing the true sea-

ducks, i.e., Long-tailed ducks, Scoters, Goosanders, Mergansers,

Smews, etc., in display, but some of these may be seen to great

advantage in the Zoological Gardens of Amsterdam and

Rotterdam.

To attempt to give a description of the courtship of all

the foreign ducks would be out of the question, but there

are one or two foreign ducks which have noticeable courtship.

For instance, the Mandarin duck of China. Have you ever

noticed the display of the common tame Pigeon
;
how, after

strutting and jumping round the hen with his breast blown out,

the male suddenly turns his head round his back and pecks

behind one wing, at the same time slightly lifting that wing

from the body ? The Mandarin drake in display does exactly

the same thing, and this is not the only respect in which

Mandarins are somewhat similar to pigeons. The wings of .

both Mandarins and Carolinas are like pigeons in that they

show more of the primaries than does any other duck when at

rest, because the scapulars do not come nearly so far down the

back as in other ducks
;

their flight, too, through the trees is

like that of pigeons. The display of the Mandarin is a very

showy one; it has the same “throw up” as our Mallard, but

the crest is fully expanded, and the fan-like feathers of the

scapulars are separated and erected so that from a posterior

point of view one can see right up the back between these

feathers. They also have the habit, when in display, of slowly

lowering the head as though drinking, so that the tip of the

bill just enters the water
;
and then the head is jerked back

quickly.

The courtship of the Chilian Teal is interesting, in that

drakes, in confinement at any rate, court the whole year

through. I noticed my tame birds in full display the day after

1

'
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they had dropped their flight feathers in July. The chief

feature of this Teal’s display is the fact that he slowly raises

his breast out of the water, with head drawn back between his

shoulders, and then gradually raises himself out of the water

until one feels that he will fall over backwards. During this

performance he utters a very loud and melodious whistle.

The Bahama Pintail drake, in display, raises his tail higher

than does any other duck
;
at the same time he depresses his

flank feathers to show the speculum, which, in this species, is

of a very beautiful, brilliant metallic green with a broad edge

of buff.

The Cinnamon Teal’s courtship is exactly the same as that

of our Shoveler. Indeed, I am certain that “ Teal ” is a mis-

nomer, and that this bird is a Shoveler, because in all his habits

outside those of courtship, and in size, he is a Shoveler.

Here we will leave the subject of courtship and look into

that of hybridisation.

Ducks do not interbreed freely, which is an excellent thing.

For my part, I can see no use in hybrids, as they are seldom

so beautiful as either parent, and they are frequently sterile.

I suppose that the most common hybrids among ducks are

Pintail x Wild Duck hybrids. These birds are fertile both

inter se and with original parents, and are exactly what one

would expect them to be in colour and appearance. They can

readily be obtained in confinement by putting a Pintail drake

and Mallard duck in an enclosure by themselves, and I have

seen one or two wild-bred examples.

The duck known as the Bimaculated Duck, and now

generally supposed to be a cross between a Teal and a Wild

Duck, is I believe, in reality the result of a cioss between a

Teal drake and a female hybrid between a Pintail and Wild

Duck. This one has three different species blended into one

bird.

Gadwall x Wild Ducks and Sheld- Duck x Wild Duck hybrids

are fairly frequent, and not very interesting. Last year I

hatched a duckling which I believe to be a unique hybrid,

namely, that between a Garganey Teal drake and a Common
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Teal duck, but this bird died when a fortnight old. Hybrids

between Garganey and Shoveler have been obtained.

Last year a Wild Duck took up her abode on one of my
ponds, but I regret to say that her morals were somewhat

lax, for she persuaded a Rosy-bill drake to leave his own wife.

Seventeen eggs resulted, but only five proved fertile, all of

which hatched and the young ducklings duly reached maturity

and proved to be four drakes and one duck. I would like to

draw a veil over this Wild Duck’s next love affair ; however,

as it was rather interesting scientifically, although socially

scandalous, we must proceed. A second batch of eggs was

laid by her, and, to my horror, these produced two different

kinds of ducklings, some being hybrids between the old

Rosy-bill drake and the Wild Duck, the rest hybrids between a

Pintail drake and the Wild Duck. I wonder what those

ducklings thought of their mother !

It is very difficult to account for colour in hybrids, as you

will see from this skin. The male hybrid between Rosy-bill

and Wild Duck has the breast lighter chocolate than a pure

Mallard, although the breast of a Rosy-bill is pure black
;
one

would expect a darker, if not a black, breast in the hybrid in

consequence.

Very late in the season this year I found a duck’s nest,

containing one small cream-coloured egg, at a considerable

distance from the pond. This I put down to a Teal of some

sort, but to my surprise, about eight days later, I found a

White-eyed Pochard duck in the nest incubating six eggs.

This was curious, as I have never previously seen a diving-

duck’s nest more than five yards from the water’s edge. I

lifted the eggs and put them under a bantam, and in due

course two hatched. Their appearance gave me rather a

shock, for the lighter parts were white, whereas the lighter

parts of a White-eyed Pochard duckling are rich yellow. It

was therefore obvious that these ducklings were hybrids,

and the only male parent possible, judging by the colour of

the young birds, was a Pintail drake. Here, then, we have

hybrids between a surface-feeder and a diving-duck, two
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ducks very different in size, because a White-eyed Pochard is

less than half the size of a Pintail. Both these hybrids,

which I believe to be unique, have reached maturity, but,

being late-hatched, have not yet assumed full winter plumage,

so that I cannot yet say what they will be like, though their

parentage is now perfectly obvious." This cross was also very

curious owing to the fact that both Pintail drake and White-

eyed duck were apparently paired to their own proper duck

and drake respectively, although I must allow that I had

noticed the White-eyed drake making overtures to the Pintail

duck in spite of the fact that she had long ceased nesting, and

was in moult. I wonder if his outraged wife sought a deep

revenge on his faithlessness by mating with the Pintail drake.

I once possessed a female hybrid between a Mallard and a

Pochard duck. This bird was sterile, although for two con-

secutive years she voluntarily mated with a Baikal Teal drake
;

none of her eggs, however, proved fertile, which was perhaps

fortunate.

Hybrids have been obtained between Carolina and Mallard,

Carolina and Wigeon, Baikal Teal and Versicolor Teal, and

numerous others.

Curious and unexpected love affairs between birds of vastly

different species sometimes occur. I have, for example, an old

Muscovy duck who annually mates with a black South African

black spur-winged gander
;

but the most amusing example

that has come under my notice was that of a Mandarin drake

who fell in love with an Egyptian goose. For two years he

never left her
;

and when, in the spring, she was nesting,

he would stand on her back and display. She was fickle, and

one day fell upon and slew him.

*One of these hybrids can uow (August, 1914) he seen at the Zoological
Gardens, Loudou.—H. W.
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III.

THE NATIONAL TRUST.

REPORT OF THE BLAKENEY POINT
COMMITTEE OF MANAGEMEMENT FOR 1913.

This being the First Annual Report rendered by the Blakeney

Point Committee of Management, it will be convenient briefly

to recall the circumstances under which the area administered by

them became a Nature Reservation under the National Trust.

For many years the shingle beach and associated sand-hills

and salt marshes had been famous as a point of call for

migrating birds in autumn, whilst in summer the outer sand

dunes on the Headland served as a breeding ground for a large

colony of Terns, Ringed Plovers and other wild sea fowl.
1

Up to the year 1900, no provision existed for the protection

of the nests, which were robbed of eggs and often wantonly

destroyed.

In the early spring of 1901, at a meeting held at Cley, a

Society which called itself
“
The Blakeney and Cley Wild

Birds Protection Society” was formed, and Mr. R. J. Pinchen

engaged as Watcher during the breeding season.

The first Report, issued at the end of 1901, mentioned that

there were about 140 nests of the Common Tern and about 60

of the Little Tern. There were also nests of the Ringed

Plover, Redshank and Sheld-Duck. Since that date, the

number of Terns’ nests has trebled or quadrupled, and since

1906 a pair of Oyster-catchers has nested there regularly, while

other species have been equally benefited. On two occasions

the Society has successfully instituted proceedings for taking

eggs, and on a third occasion a man was prosecuted for shooting

a Tern out of season. The Watcher has also done good work

in keeping down the rats and other vermin which used to

destroy a great number of eggs and young birds.

1. See the very interesting and well-informed “Notes ou Blakeney Headland”
included by the lamented c. A. Hamond in his Presidential Address to the Norfolk
and Norwich Naturalists’ Society in 1907 (“Transactions," Vol. VIII., p. 333).
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Botanically, the Point was well known to naturalists both in

Norfolk and beyond. Babington in his Journals records a visit

in 1837, and many specimens of plants from the locality have

found their way to the Herbaria of the British Museum and

Kew.

In recent years the botanists of University College, London,

have frequently visited the area, and in 1910, shortly before his

death, the sixth Lord Calthorpe gave them facilities for an

extended survey of the vegetation. During the summer of

1911 the successors to the estates decided to sell the Blakeney

property (including Blakeney Point), and the purchaser was

found willing to dispose of the Point as a separate lot. This

same summer saw the visit to Blakeney Point of the Inter-

national Phytogeographical Excursion on its pilgrimage through

the British Isles. Its members formed the strong opinion that

no area could be more suitable for a Nature Reserve than

Blakeney Point, and that it was most desirable that it should be

secured. Thanks to the good offices of Mr. G. Claridge Druce,

the well-known expert on the British Flora, influential interest

was aroused, including that of the Fishmongers’ Company, and

by the summer of 1912, Blakeney Point (from the Cley bathing

huts to its western extremity) had been secured and transferred

to the National Trust. Nor was this all : at Whitsuntide in the

same year, certain residues of the Calthorpe property were

offered for sale, and a generous donor availed himself of the

opportunity to purchase and add to the gift the strip of saltings

which extends from Blakeney Quay to a point about half-a-mile

from Cley. The property thus acquired by the National Trust

forms a natural area of shingle beaches, sand dunes and salt

marshes of the greatest interest for its fauna and flora, as well

as for its unique physical peculiarities.

The Committee .—Towards the close of 1912 the National

Trust appointed the following persons to act as the Committee

of Management:—Sir Edward Busk, the Rev. Everitt J. Bishop,

Mr. A. W. Cozens- Hardy, Mr. Walter Derham, Mr. G. Claridge

Druce, Mr. W. A. Forsyth, Mr. Quintin E. Gurney, Mr. C. A.
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Hamond, Mr. j. H. A. Hart, Prof. F. W. Oliver, the Hon. N.

Charles Rothschild, Miss M. A. Sewell and Mr. C. J. Temple-

Lynes. Mr. A. W. Cozens-Hardy acted as Chairman, and

Prof. F. W. Oliver as Secretary. Three full meetings of the

Committee have been held, two at Norwich and one at Cley,

whilst other business has been done by Sub-Committees and by

correspondence between individual members. Some of the

principal matters that have engaged the attention of the Com
mittee are summarised below.

General Regulations for the enjoyment of the Point.-

Having regard to the relatively small resident population on the

adjacent mainland and the inaccessibility of Blakeney Point, it

did not appear to the Committee that it was necessary to frame

irksome restrictions. The following Regulations were drawn

up and have been loyally accepted by visitors. They are

printed here in extenso, as they reflect the attitude of the

Committee towards their care.

“The National Trust for places of Historic

Interest or Natural Beauty.

“ Regulations relating to Blakeney Point.

“ The land on the north side of Blakeney Harbour, com-

monly known as Blakeney Point, is held by the National Trust

as a place of Wild Nature for the enjoyment of the Community.

The intention of the National Trust is to preserve intact this

beautiful spot and especially the natural vegetation and fauna

for which it is famous. With this object in view they invite

the co-operation of all visitors to the Point in the observance of

the following necessary regulations.
“

1. The removal of sand, shingle, or turf is forbidden, as is

the indiscriminate digging up, removal, or injury of Marram

Grass, shrubs, or other plants growing on the Point.

“ This regulation is not intended to prevent the gathering in

moderation of specimens of plants for purposes of study (pro-
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vided they are not made objects of sale) nor to interfere in any

way with the local industry of samphire gathering.

“
2. It is particularly requested that visitors will refrain

from leaving or scattering paper, tins, bottles, broken foods

and other litter on the Point. Such matter if left must be

buried and the hole properly filled in.

“
3. Fires may only be made in the perforated iron stands

(braziers) provided for the purpose
;
they must not be lighted in

or near the Marram Grass. Braziers are stored under the

Lifeboat house and must be returned after use.

“
+. The Wild Sea Fowl and their nests are strictly pre-

served during the breeding season (March 1st—September 1st),

and no eggs are to be taken or birds snared or shot during this

period. Visitors to the breeding grounds are requested to take

care not to tread on the nests.

“ 5. Shooting between September 1st and February 28th is

controlled by special regulations, and is subject to the issue of

a permit for wdfich application must be made at the Blakeney

or Cley Post Office.

“ These permits (which are issued free of charge) expire on

February 28th of each year, and, if required, must be renewed

the following season.

“ N.B.—Apart from shooting, no permits are required for

access to the Point.

“ 6. No unauthorised person shall erect or permit to remain

on Blakeney Point any building, shed, advertisement, tent, ox

other structure.

“
7. The grazing of animals, poultry, etc., is strictly pro-

hibited.

“
8. Visitors to the Point who may desire to bathe are

strongly advised (should they be unfamiliar with the tides and

currents) to inform themselves fully as to the places and times

most favourable for this purpose by consulting boatmen or

others possessed of local knowledge.
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“ N.B.-—The Nature Reserve of the National Trust includes

Blakeney Point from its western extremity (the Headland) to

the spot 3| miles east of this at which the road from Cley enters

the beach
;
and in addition the strip of saltings outside the

banked marshes and golf course from Blakeney Quay to a point

on the Cley channel about half-a-mile north of Cley.

“By Order of the Blakeney Point Committee.”

The Owners of Huts.

When the property was conveyed to the National Trust

there were standing on it, in addition to the Lifeboat house

—

(a) the Old Lifeboat house, which had been acquired for the

Botanical Department of University College; (6) three house-

boats
;

(c) seven huts, mostly quite small. The erection of

these had been sanctioned by the late Lord Calthorpe on pay-

ment of a small annual “ beach-right.” The Committee decided

to grant annual agreements to the various owners at somewhat

increased ground rents, subject to the observance of certain

regulations for the general welfare. These agreements have

been taken up in every instance, and will bring in to the Trust,

from Michaelmas, 1914, an annual rental of about

In addition, the Committee have granted a site to the Trustees

of the Laboratory—a proposal which had the sanction and

warm approval of the late Lord Calthorpe but which did not

take practical shape till the present year, owing to the unsettle-

ment of the property during the transition state. The Research

Laboratory was erected in the spring, and was ready for use

by July 1st, 1913. Mr. W. R. Allen, of Blakeney, was the

builder, the plans being drawn up by Mr. W. A. Forsyth,

F.R.I.B.A., a member of this Committee. We are glad to

report that the building has proved acceptable in outward

appearance, construction and internal convenience. The

scientific work, of which it is an expression, is dealt with in the

special Laboratory Report, which is included as an appendix

to the present Report.
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The Committee have not seen their way to entertain other

applications for sites on the Beach or Sand-hills, but a few

small huts and temporary tents on the strip of ground to the

East of the Blakeney Channel (the Carnsor) have been

sanctioned.

They have, however, granted permission to the Trustees of

the Cley and Blakeney Bank (which protects the reclaimed

marshes from the tidal waters) to dig mud and turf, for the

upkeep of their bank, from the adjacent saltings of the National

Trust property.

It may be added that the ground on the Marrams, on which

the Watch House and the adjacent flagstaff stand, forms an

enclave not included in the property of the National Trust.

Bird Life.

The breeding ground of the Terns and other sea birds was

watched during the spring and summer months

—

the arrange-

ment of the last twelve years by which the services of Mr.

R. J. Pinchen were retained as Watcher under the Blakeney

and Cley Wild Birds Protection Society being continued.

Whilst the birds arrived in numbers fully up to expectation,

we are sorry to report that the colony did not thrive as it has

done in recent years. A great many of the young birds died of

starvation as a consequence of the late arrival of the whitebait,

so that the number reared was much smaller than it should

have been. The experience at the neighbouring breeding

ground at Wells closely resembled our own, and there seems

no doubt that the cause was the same in both cases, viz.,

defective nutrition.

A similar heavy mortality among the Terns breeding on the

Forvie Sands at the mouth of the Ythan, Aberdeenshire, is

the subject of an interesting article by Mr. A. Rudolf Galloway

in the “ Aberdeen Free Press” for December 27th, 1913. The

Terns in 1912 suffered much in the same way as the Blakeney

VOL. x. F
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Point colony in 1913. Investigation proved that the trouble

arose from nutritive causes, and it is attributed, as in our own

case, to deficiency in food supplies.

Liability to vicissitude is inherent in bird colonies ; three

years ago there was a large mortality among the young birds

as a result of flooding of the breeding grounds by spring tides

of abnormal height for the time of year, whilst on other occa-

sions vermin and unseasonable weather have taken their toll.

The number of visitors who come to inspect the breeding

grounds is fully maintained; but should the numbers increase

no doubt the Committee will have to find some plan by which

the legitimate curiosity of naturalists and bird lovers may be

gratified without sacrificing the birds. If visitors will tread

carefully and not loiter when they have seen the grounds they

will much assist the Watcher in the discharge of his duties.

In addition to the Common and Little Terns and Ringed

Plover, two pairs of Oyster-catchers nested on the Point in

1913. One of the nests contained six eggs; it was unfor-

tunately deserted.

The Committee are indebted to the courtesy of the Postmaster-

General for the marking with corks of the telephone wire from

Cley to the Lifeboat House on the Point, thus rendering it

more conspicuous to the birds.

Shooting.

In regulating this the Committee had to deal with an area

over which there had been shooting of autumn migrants and

edible birds from time immemorial. They have given the

matter their serious consideration, and have had the advantage

of hearing all shades of opinion from bird men. Whatever the

inclination of the Committee, they had to bear in mind the un-

wisdom of advancing further than public opinion in the locality

would be prepared to go with them. Under these circumstances,

shooting from September to the end of February has been

allowed to applicants under permits of which a copy is here

appended :

—
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No
“National Trust.

“— having undertaken to conform to the regulations made by

the Norfolk County Council for Blakeney Point under the

Wild Birds Protection Acts, and to refrain from the indis-

criminate shooting of un-eatable birds, is authorised to shoot

birds on the Blakeney property of the National Trust—from

September 1st, 191
,

to February 28th, 191 (Sundays ex-

cepted).

“ Date of issue

“
Signature of Member of Committee .”

This system makes it possible to locate any misdemeanour

and, if necessary, to refuse access in serious cases in future

years. It will also be possible from time to time, on expert

advice, to schedule such species of birds as it is desired to

protect completely. The system of permits has been generally

taken up—seventy-two having been issued up to the end of the

year.

The Vegetation.

The investigations into this, which have been in progress for

some years, are dealt with in the scientific report. It may be

mentioned here that a full account of the topography and

vegetation of the Point, prepared by the Secretary in con-

junction with Dr. E. J. Salisbury, has been published during

the year in the Transactions of the Norfolk and Norwich

Naturalists’ Society, reprints of which can be obtained from

either of the local Post Offices (60 pp. and illusts., 1/6). The

number of species of flowering plants occurring on the area is

about 120. It is intended to issue a companion booklet at the

end of 1914 dealing with the seaweeds, lichens, fungi and

mosses of the area.

Rabbits.

The sand-hills on the Hood and Headland have for years

been infested with rabbits which browsed on and destroyed
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much of the vegetation. Careful observations, checked by the

results of enclosing small areas at suitable spots, showed that

the rabbits exerted a profound influence on the plants—notably

on the Suceda bushes within their radius.

Moreover, the sand-hills were unduly subject to wind erosion

from the constant renewal of the burrows. It was consequently

decided that their numbers should be very materially reduced

—

an operation carried out in the late autumn. At the same time

it is not intended, at any rate at present, to carry this thinning

out to the point of extermination. For, curiously enough,

several of the choicest species of plants of the area (e.g ., Statice

reticulata) occur in profusion in the gaps between the Sitceda

bushes caused by the browsing of the rabbits, and with the

closing of these gaps it seems likely that the ground flora of

the localities in question would suffer extinction. The matter

illustrates the complexity of the inter-relations which exist

between the various organisms occupying the same area, and

shews the necessity for careful study before drastic action is

taken.

The Cley Channel.

Another matter that is receiving the serious consideration of

the Committee is the state of the Cley Channel where it runs

close under the beach between the Marrams and the Cley

bathing huts. For many years this section of the beach, which

is very sterile, has been advancing landwards and has now

encroached on the North bank of the Cley Channel. The

intermittent discharge into the channel of shingle from the lee

talus of the beach has blocked the channel even to minor

navigation, except at the higher spring tides. A more serious

consequence of this obstruction is the incapacity of the

restricted channel any longer to carry off adequately the

drainage from the systems of reclaimed marshes that lie

between Cley and Salthouse. If things are left to take their

course, liability to flooding of the reclaimed marshes must

increase and ultimately the marshes will become derelict. The



BLAKENEY POINT IN 1913. 711

simplest and most obvious remedy would seem to be the

cutting of a new channel through the saltings of the National

Trust to the South {i.e., landward side) of the existing restricted

channel. This alone, however, would prove but a temporary

expedient, as the advancing beach would in a few years over-

take the new channel and reproduce the existing situation. If

a new channel be cut there must be concurrent treatment of

the beach to arrest its advance. The obvious treatment would

be to plant this section of the beach with Suczda bushes
;

these, if properly placed, should raise the height of the crest

and at the same time automatically stabilise the beach. The

matter is referred to here with a view to ventilating the subject

in the locality.

A. W. Cozens-Hardy, Chairman,

F. W. Oliver, Secretary,

Blakeney Point Committee.

REPORT

ON THE BLAKENEY POINT LABORATORY

FOR THE YEAR 1913.

One of the obligations of the Trustees of the Laboratory is

to report annually on the progress of work carried out therein.

As, however, the investigations conducted in the Laboratory

form but a part of the work on Blakeney Point, from which

they are inseparable, it is proposed to deal comprehensively

in these reports with the whole of the scientific work that is

in progress.
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The Laboratory.

The building of a laboratory to serve as an adjunct to field

work at Blakeney Point was projected in 1910; plans were

drawn up and approved by the late Lord Calthorpe and a site

allocated. Its realisation, however, had to be postponed owing

to the unsettlement of the property following the death of

Lord Calthorpe later in the same year. In the autumn of

1912, The Point passed into the hands of the National Trust,

which body gave its approval to the proposal and confirmed

the allocation of the site for the Laboratory.

In March, 1913, an appeal for /"150 to cover the estimated

cost of building was issued, and met with a very generous and

immediate response—^181 Is. 6d. being received in subscrip-

tions. The building was placed in the capable hands of Mr.

W. R. Allen, of Blakeney, and was ready for occupation by

July 1st.

The Laboratory, seen from the south-west in the accom-

panying view, stands on the consolidated sandy plateau just

south of the Glaux Low. The length over all is 28 ft. and the

width 16 ft. The outside walls are weather-boarded and the

roof tiled, whilst within the Laboratory is lined with match-

boarding. The principal room, which is the full width of the

building, is well lighted by seven windows, and has benches for

microscopical work along the north-east side, and for chemical

and physical work and the bacteriology of soils on the south-

west. A balance room and a dark room are also provided,

together with an instrument room and a shed for general

storage.

Contributors will be glad to know that in construction,

comfort and general convenience the Laboratory leaves

nothing to be desired. All who work on The Point greatly

appreciate the facilities which the generosity of the donors has

thus made available.



Aster Tripolium bitten by Rabbits.

The Laboratory.
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On the completion of the Laboratory, the Trustees became

qualified to receive a promised grant of £\0Q from the Percy

Sladen Memorial Trust, in furtherance of investigations to be

carried out at Blakeney Point.

The Accounts here given deal with the building of the

Laboratory and relevant expenditure. The omission of certain

essential items from the original estimate of £150 explains the

small deficit {£1 16s. Id.) which has been incurred.

£ s. d. £ s. d.

By Subscriptions 181 1 6 To Mr. W. R.

Deficit ... 7 16 1
Allen, builder,

of Blakeney... 179 12 8

Costof “Appeal,” &c. 2 5

Legal Charges

0

and Insurance 6 19 11

188 17 7 188 17 7

By a Declaration of Trust dated June 11th, 1913, the

Laboratory has been vested in three Trustees, viz., the Hon.

N. Charles Rothschild, A. G. Tansley, and F. W. Oliver. As

vacancies arise on the Board of Trustees, it has been arranged

that they should be filled by alternate nominations by the

British Ecological Society and the Society for the Promotion of

Nature Reserves.

The Trustees acknowledge with gratitude the services of Mr.

W. A. Forsyth, F.R.I.B.A., freely given in connection with the

plans and erection of the Laboratory.

Organisation of Work.

Systematic studies into the vegetation and faunistics of

Blakeney Point were begun in 1910, with the cordial approval

of the late Lord Calthorpe, when the area was visited by

working parties organised by the Botanical Department of

University College, London. These parties consist of members

of the staff and advanced students of the Department, together

with other workers from the Rothamsted Laboratory, from
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Cambridge, Kew, Bedford College, etc. As a rule, a consider-

able party, numbering from 14 to 20, has resided on the Point

for a fortnight in July, whilst smaller parties have come in

August, September, January, etc., for longer or shorter periods.

In addition to these, several week-end visits of inspection are

paid in which students of the Department can be included. As

Headquarters for the social life of these parties the commodious

old Lifeboat house has been secured and thoroughly overhauled,

whilst tents and the huts on the Point provide sleeping accom-

modation.

The Nature of the Work.

The “general idea” of the proposed enquiry was to investigate

the relations of the plant and animal populations to their

environment, both physical and organic. In the case of the

vegetation this involved more especially the habitat or topo-

graphical relations of the plants—their relations to dune sand,

to the mud and saline moisture of the salt marshes, and to

shingle.

On first arrival it was necessary to take stock of these

populations—of their distribution in relation to that of the soils.

Consequently from 1910— 1912 mapping was a conspicuous

occupation. General maps of the area from the western ex-

tremity of the Headland to the beach opposite Cley were

constructed on the scale ot 25 inches to the mile (l in 2500), on

which it was possible to represent all the principal assemblages

or “associations” of plants—the vegetation zones on the salt

marshes and shingle beaches, the lows, the younger and older

dune systems, etc.

With the progress of the mapping, evidence soon began to

accumulate of the celerity of change both in the physical

construction of Blakeney Point and in the distribution of

particular species of plants. It is no exaggeration to say that

the ground of Blakeney Point is so mobile under the play of

the elements that change, often involving important topographi-

cal features, can almost always be detected by anyone familiar

after an interval of a few months. This shewed that the
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so-called permanent features were but phases, and directed

attention especially to the nature and effects of change.

All topographical studies on such an area as Blakeney Point

are really developmental studies, and this gives the key-note to

a considerable section of the work there in progress.

For the tracing of these changes or “successions” in

vegetation, mapping on a much higher scale (l in 60, 1 in 20,

etc.) had to be employed, so that the actual positions of single

plants or groups could be represented. The selection of areas

for these operations, and the scale employed, depend on the

object in view, viz., the tracing of stages in the establishment

and succession of vegetation—an object for which the continual

change and growth of Blakeney Point is eminently favourable.

Apart from the vegetation changes, wherever new or

modified physical features are presenting themselves these are

mapped by the plane table or other method, as in the cases of

the Samphire Marsh, the New Beaches off the Headland, and

the New Hook on the Long Hills.

Floristics.

Pari passu with the vegetation mapping, the individual

species of plants have been collected and identified by the
“
Floristic Section,” and the distribution of each followed out

in detail over the area. About 120 species of flowering plants

have been recognised. The results of this part of the work

have been set forth in Publication No. 7. At the same time

the various soils have had to be studied and in part mapped

and analysed. With the aid given by experts from the

Rothamsted Station, considerable progress has already been

made in this department.

Special Investigations.

The general overhaul of the plants of the area has led to

special investigations into various features of interest shewn

by individual species.

Thus, Silene maritima was found to exhibit striking

polymorphism in floral structure, no less than seven recognisable



BLAKENEY POINT IN 1913. 717

forms being met with. These have been placed on record

in Publication No. 1, and breeding experiments are in progress

to determine whether these forms are constant and, in general,

the nature of their relation to one another.

Mobile Ground.

The mobility of the main shingle beach is one of the out-

standing features at Blakeney Point. Shingle from the crest

and sea front is liable to be scattered down the lee slope in

heavy weather—the aggregate result of the operation being a

slow but steady advance of the bank in a landward direction.

To elucidate fully the resulting structure of the beach,

numerous trenches were opened at appropriate spots and their

profiles plotted. Other cuttings were made through the old

consolidated Watch House lateral bank and through a new,

and as yet unconsolidated, lateral formed during stormy weather

in 1911. The results of these excavations have been brought

together and will be published shortly.

Hydrodynamics.

Another question closely associated with beach physics is

that of the constant presence of fresh water in the shingle

beaches even throughout periods of prolonged drought—as

during the summer of 1911. Many of the plants which grow

on the beach depend for their existence on fresh water, and if

wetted by the sea, as during onshore gales in summer, turn

brown and wither away. When holes are dug in the shingle

fresh water is generally found, whilst a well sunk close by the

Lifeboat House last July, within 50 feet of high-water mark,

has yielded ample supplies of fresh water for all purposes.

The fresh-water table tapped by this and other wells rests on

the salt-water table of the sea, as its level rises and falls with

the spring and neap tides : at the same time the water is not

contaminated

—

the percentage of chlorides in the wells being

practically negligeable. The whole question of the hydro-

dynamics of maritime shingle (which has an economic bearing

as well as being of scientific interest) is receiving attention.
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Though not a few plants otherwise intolerant of salt reach

the beach by the drifting of their very resistant seeds—-others,

like Statice (Sea Tavender), Artemisia (Sea Wormwood), etc.,

characteristic of salt marshes, migrate to the shingle from the

marshes as the former encroaches on the latter. As the shingle

overwhelms these plants their permanent stems push up

through the shingle and their buds expand above the surface.

In the case of Statice it is easy to trace this migration and to

verify in the shingle the production of new root systems. That

this should be a normal mode of establishment in shingle of

certain plants is remarkable, for no two soils could differ more

in physical properties than that of a salt marsh and a shingle

beach. The opportunity to investigate the nature of the

adaptive responses shewn by these migrating halophytes was

too good to be missed and the matter is being followed out in

detail.

SU^EDA FRUTICOSA.

This plant is the largest and most conspicuous of all our

shingle plants (it is our only shingle bush), and flourishes

nowhere in England better than on the Blakeney beaches. Its

distribution on the area is singular and its relation to mobile

shingle of great interest. For the last four years the plant has

been under close observation, and some account of the results

obtained recently appeared in Publication No. 8.

Suceda establishes itself readily from seed left with the tidal

drift on the lee fringe of the beach. Wherever this fringe is

sufficiently protected from scour, quantities of seedlings arise

and grow into vigorous bushes. When shingle is shot over the

crest these bushes are liable to be prostrated and partially

buried, but they rapidly push through and grow more vigorously

than ever. Along the “ Marrams” stretch, especially, the bushes

occupy successive longitudinal zones between the crest and the

marshes. These zones correspond with periods of dormancy in

the landward travel of the beach, whilst the intervening belts,

which do not bear Suceda, represent advances of the shingle

due to abnormally high tides and on-shore gales.
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Though the Sucedas growing in the natural state are not

thick enough to act as an impenetrable bulwark to the travel of

shingle, a study of the details of surface relief of the beach

shews that the bushes tend to amass shingle and raise the level

of the beach in their immediate vicinity—the main travel being

by gullies corresponding with gaps in the rows. Suceda is

evidently a plant with a mission—analogous to that of Psamma
on blown sand. If it were planted densely enough in a broad

belt near the top of the beach, the travel of shingle should be

arrested and the level of the crest raised above the limits of

even exceptional tides.

The properties of this plant merit a thorough trial on an

adequate scale. It is much to be hoped that an opportunity

may be found for this on the bare and very mobile section of

the beach near Cley, where the shingle is encroaching on the

channel and causing trouble of various kinds. The success of

such an experiment would be important in arresting the im-

mediate trouble at hand, and it should also have far-reaching

results, as the method would be adopted on other shingle

beaches where the economic interests threatened are much more

considerable than at Cley. Vast sums of money are spent all

round our coasts on sea walls and other costly protective

constructions, a very considerable portion of which could un-

doubtedly be saved if a few simple experiments with suitable

plants were carried out under proper conditions by competent

persons.

It is estimated that a sum of about ,£"400, spread over 5 years,

would suffice properly to plant with Suceda this half-mile

section of the beach.

The Alg,e and other Cryptogamic Plants.

Though full attention has been given to the physical properties

and vegetation of shingle, the mud flats and marshes have not

been neglected. The earlier phases of the salt marsh are mud
flats occupied by a variety of species of Algae. These have

been very carefully examined by Mr. A. D. Cotton (of the Kew
staff) and others, and it is hoped to issue the results of their
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survey within the next eighteen months as a companion booklet

to our Publication No. 7, which deals with the phanerogamic

flora. The conspicuous Algse include green forms such as

Vaucheria Thureti, Rhizoclonium, and Enteromorpha, brown

Algae such as Fucus vesiculosus, F. volubilis, Pelvetia canali-

culata and its remarkable free-growing form libera—a feature

of the younger Salicornia marshes; whilst among a number of

blue-green Algae the mud-loving Microcoleus chthonoplastes

deserves special mention. These and other Algae occupy their

OAvn particular zones on the protected tidal shores of the estuary,

and play an important part in preparing the ground for the

phanerogamic halophytes which follow in their wake. In

addition to their systematic, distributional and biological

features, the part which these lowly organisms play in the

accretion of soil and building up of land is receiving attention,

and promises to lead to interesting results. These plants have

played and are still playing an important role on the flats near

the Hood, where the ground level is rapidly rising. Neither

have the Diatoms been forgotten, nor the Bacteria of the mud
flats and marshes. Before leaving the group of the Algse it

may interest some to hear that the curious Pelvetia canaliculat

a

forma libera was first found at Blakeney Point. (See Publi-

cation No. 3.) Last autumn its occurrence was reported on

the Burnham Overy marshes by Mr. Patrick Disney, and it is

to be expected that it will be found at other points on these

shores where appropriate conditions prevail.

The study of algal distribution shews that this is influenced

in an important way by the tides. In this connection it is

hoped to instal quite shortly a recording gauge, so that full

information may be available as to the duration of immersion

of the plants at various levels of the tidal zone.

The Lichens which settle on the dormant shingle have been

under study for the last two years
;

their distribution has been

worked out, their forms identified and their manner of settle-

ment and rate of growth investigated, a. preliminary account

of the results in this field will shortly appear.
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Faunistics.

The animals of the Point offer an attractive field, which has

been studied side by side with the plants. The Terns and

other wild sea fowl which breed here have received a large

amount of attention at the hands of the Faunistic section (see

Publication No. 5), culminating last summer in a census of the

Tern colony—a tabulation and registration of all the types of

nests and eggs ;
dimensions, ground colour, mottling, etc.

These results are now being worked out according to approved

biometrical methods.

During the breeding season of 1912 many young birds were

ringed in connection with the “ British Birds ” Marking Scheme,

viz., Common Tern, Little Tern, Ringed Plover, etc. Of the

Common Terns one was reported as being taken on the Durham

Coast, near Sunderland, in September of the same year. In

1913 the practice was discontinued at Blakeney Point as it did

not seem evident that there was any special problem touching

the migration of these birds which ornithologists were anxious

to elucidate.

A record has been kept of butterflies and moths found on the

Point, and the feeding habits of the rabbits and their relation

to the vegetation have been studied (Publication No. 9), partly

by direct observation, and partly by the fencing of small

selected areas.

It is hoped in time that other groups of animals may be

investigated, particularly the Worms, Molluscs and Crustaceans

of the tidal zone, and their life histories, distribution, and

methods of feeding elucidated. It is intended in due course to

issue lists of the Fauna as a preliminary to further investigations.

During the early spring Mr. F. J. Cox, of the Tring Museum,

resided on the Point for some weeks, studying more particularly

the small rodents and the fleas which inhabit them.

The notes written above are intended to serve as an indica-

tion of the various lines of work now being pursued at Blakeney

Point
;
they make no claim to be actual records of results.
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These, as they mature, will be published from time to time.

Appended is a list of papers arising out of the work that have

appeared during the years 1912 and 1913.

F. W. Oliver,

For the Trustees of the Laboratory.

List of Blakeney Point Publications,

1913 and 1914.

No. 1. Polymorphism in the Flower of Silene maritima, by

E. J. Salisbury; New Phytol., Vol. XI., p. 7.

„ 2. The Shingle Beach as a Plant Habitat, by F. W
Oliver

;
New Phytol, Vol. XI., p. 73.

,, 3. The Brown Seedweeds of the Salt Marsh, by S. M.

Baker; Linn. Soc. Journ. Bot., Vol. XL., p. 275.

„ 4. Blakeney Point, Norfolk; the new Nature Reserve,

by F. W. Oliver; Gardeners’ Chronicle, Feb. 15,

1913.

,, 5. Some Notes on the Animal Life of Blakeney Point,

by Wm. Rowan; Knowledge, April, 1913.

,, 6. Some Remarks on Blakeney Point, Norfolk, by F. W.
Oliver

; Journ. of Ecology, Vol. I., p. 4.

,, 7. Topography and Vegetation of Blakeney Point,

Norfolk, by F. W. Oliver and E. J. Salisbury
;
Norf.

and Norw. Nat. Soc., Vol. IX., pt. 4, p. 485, 1913.

,, 8. Vegetation and Mobile Ground as illustrated by

Suceda fruticosa on Shingle, by F. W. Oliver and

E. J. Salisbury; Journ. of Ecol., Vol. I., p. 249.

„ 9. Note on the Food Plants of Rabbits on Blakeney

Point, Norfolk, by Wm. Rowan; Journ. of Ecol.,

Vol. I., p. 273.
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IV.

MAPPING AS AN ECOLOGICAL INSTRUMENT.

By Winifred E. Brenchley, D.Sc., F.L.S.,

Fellow of University College, London.

(Rothamsted Experimental Station).

Read February 24th. 1914.

The science and art of mapping have undergone considerable

change and development during recent years. In the older

conception of things the “ map ” was an end in itself, and the

methods and work involved led up primarily and solely to

the production of the map, beyond which no further advance

was deemed possible or necessary. This idea still lingers in

many minds, but it is gradually being supplanted by the wider

conception of the map as a means to an end—a graphical

representation of facts from which other facts and hypotheses

can be deduced, and upon which theories established on a firm

basis can be built.

If this wider view of mapping be accepted, it is possible

to extend its application very considerably, while at the same

time much more catholicity of interpretation of the maps is

rendered practicable, so that this method of representing facts

becomes one of the most useful instruments in the hands of

the scientific worker. The scope of the method admits of a

variety of pictures being made of one and the same area, each

picture representing a different series of facts, thus enabling

useful comparisons to be instituted between the various factors

concerned. For instance, such a series may show the physical

features, the distribution of the different types of vegetation,

the contour of the ground, and the variety of soils present

;

in some cases two series of facts may be judiciously combined

and indicated on the same map—the physical features and the

distribution of vegetation types being a very usual combination.

G
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When preparing to survey a specified area, the scale upon

which the map is to be charted must receive careful con-

sideration. If it is desired to indicate much detail, a large

scale must be used. If the area is extensive the use of this

large scale has the great disadvantage of making the resulting

map very unwieldy, so that it has to be reduced to within

reasonable working limits. Practical experience has shown

that the better plan is to use at first a relatively small scale,

such as 1/2500, which is that adopted on many of the ordnance

survey maps. In this case much of the detail has to be

eliminated, so that only the salient features of the survey are

indicated. When once such a general field map of the whole

area is completed, any number of small maps can be con-

structed by various methods, showing the details of typical or

specified areas on as large a scale as may be desirable.

During the last ten years two ecological surveys have been

carried out under the direction of Professor F. W. Oliver, of

University College, London, one at the Bouche d’Erquy,

Brittany, the other at Blakeney Point, Norfolk. From these

two sources most of the illustrations for the present paper are

drawn.

It is always useful and advisable to glean as much informa-

tion as possible with regard to the past history of the area

under consideration. Very frequently old maps and pictures

are extant, which convey certain ideas, though as a general

rule the maps at least are most remarkably inaccurate ! In the

Presidential Address of the late Mr. C. liamond, read to this

Society in 1907, a series of old maps and pictures of Blakeney

Point are illustrated.
1 The first map or picture is dated 1586,

and conveys but a vague idea of the Point, while relative

distances and positions are stated by Mr. Hamond to be very

uncertain. The second map, 1690, about 100 years later, is

much clearer. The pebble stone beach is shown as continuing

right round the sandhills
;

the wall indicated is not now

evident. The third map was made in 1797, and is supposed to

l Trans. Norfolk and Norwich Naturalists' Society, Vol. VIII., p. 333.
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be the first map of the area that was made from an actual

survey. During the lapse of this hundred years the shape of

the Point changed considerably, the tip growing out in a S.W.

direction, so that it compared more closely with the condition

of things at the present time. The fourth map is that made

from a fairly recent Ordnance Survey. The Ordnance maps

are very useful as the starting point of an ecological survey,

but they are not nearly accurate enough for the purposes of a

detailed investigation, consequently the construction of a

general field map of the whole of the selected area is essential.

General Field Map.

This may with advantage combine the main geographical and

vegetation features, because it is usually found that a very close

connection exists between the two factors. For convenience

sake the scale used at Blakeney was 1/2500, and specially ruled

squared paper was obtained so that the map might be charted

directly to this scale. The selection of a convenient base line

is all-important. If a permanent line can be obtained, so much

the better—if not, an imaginary line must be fixed by means of

permanent bench marks made in appropriate positions. At

Blakeney a line of telephone posts, stretching from the Point

right into Cley, gives a most convenient system upon which to

base the work. With an extended area it may be necessary

and advisable to work with a composite base line, the angles

between the different sections being carefully measured by

instruments.

The measuring up of the base line needs great care, and

should always be done with a chain, and on no account with a

tape, as the latter is apt to stretch and is also blown about by

the wind, thus introducing inaccuracy at the very outset of the

work. A few perpendiculars from the base line must then be

raised at convenient intervals with the aid of the theodolite, the

perpendiculars being marked out with barber’s poles and five

foot ranging sticks. Intermediate perpendiculars, for con-

venience in working, can then be raised by means of the cross
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staff. An optical square may be used, but the result is far less

accurate over long distances.

The actual charting of a section of the map needs two

operators, and can be done with the aid of one chain and one

100 foot tape, but a very great saving of time and labour is

effected if at least two chains and two or three tapes are avail-

able for each unit of two workers. It is advisable to divide the

map into sections of convenient widths bounded by adjacent

perpendiculars from the base line.

The chain is laid down along the perpendicular and secured

with arrows. With the aid of a second chain or tape, the

perpendicular distances of the salient points of the different

physical and vegetation features are measured from the first

chain and charted on to squared paper on the selected scale.

These points are joined up, freehand, as the work proceeds.

At first it is necessary to obtain the right angle for each

measurement with an optical square, but after some experience

this can be dispensed with. If there is much wind, all the

longer measurements should be made with a chain, as the sag

of a tape introduces considerable inaccuracy. The significance

of the various features charted must be carefully indicated.

For the sake of clearness it is best to use definite symbols or

initial letters to represent the various plants, such symbols

being indexed on the chart itself. On the general map letters

are perhaps preferable, whereas on small detailed maps symbols

are the more convenient. For instance, on the Erquy and

Blakeney general maps, Salicornia europcea is designated by

SI, Saceda maritima by Sd, Aster Tripolium by As or A,

Silene maritima by Si, Obione portulacoides by O. The

different associations of plants are indicated by combinations

of the representative letters. Only the principal constituents of

each association are indicated, and the relative dominance

of the different species is shown by the order in which the

letters are arranged. SI As Sd shows that Salicornia europcea

is the dominant, Aster coming second, Suceda maritima third.

SI As Sd signifies that while Salicornia is dominant, Aster

and Suceda are about equal in quantity, while SI As Sd





Blocked-in Map of part of Blakeney Point. Scale 1/2500.

Dane. Sandy shingle-

Solid black, Suaeda fruticosa. Black blotches, scattered Suaeia fruticosa.

° ^ Q° °o o°° o oo _

Mixed association of Salicornia europaea, Suaeda maritima and
Obione portulacoides.

Salicornia europaea marsh. ® » • Aster Tripolium marsh.

+ • •
A, Aster Tripolium. P, Pelvetia. SI, Salicornia europaea.

(The presence of some number of plants other than those repre-

sented by any particular symbol is shown by the insertion of

indicator letters).
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represents an association in which the three are equal in

distribution. By a judicious combination of letters and

brackets it is possible to illustrate a great variety of

associations in a very simple and concise way. Multiplicity

of associations on a single map is to be avoided if possible

—

it is usually practicable to select a few typical combinations

into which most of the associations can be fitted.

One of the great essentials for the success of a field map,

apart from actual accuracy in working, is neatness of charting.

A very hard, sharp-pointed pencil is required, 3H being the

softest that can be recommended, and the lettering on the map

needs to be very small but clear, in order to avoid overlapping

and confusion.

When the adjacent sections of the field map are completed,

they are placed together to make certain that they fit on to one

another accurately, any discrepancies being remedied by

additional measurements and corrections. The whole chart is

then inked in with Indian ink for the sake of permanence, and the

completed map is finally transferred on to tracing cloth, giving

an initial map in a form that is convenient for working purposes

in the field.

In order to show more clearly the relations between the

various associations of plants or between the different types of

soil, a blocked-in map can be constructed from the preliminary

one. For this the outlines are traced, but instead of the letter-

ing being transferred, the areas of the associations, for instance,

are blocked-in in various ways. On Blakeney Point the

distribution of Suceda fruticosa is a very outstanding feature, so

in the blocked-in map this plant is represented by solid black

colouring. The Salicornia marsh is dotted, and as the “ Aster

Tripolium ” field is regarded as a specialised Salicornia marsh,

it is shown by heavier dots, while the rather mixed association

fringing the upper edge of the marsh appears 0W0 Contrast

is the great point at which to aim, hence as sand-dunes and

marshes are so diametrically opposite, the dunes are delineated

by slanting lines. Care must be taken to reduce the number of
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symbols to a minimum in order to avoid confusion, but if this

precaution be taken, such a blocked-in map shows at a glance

the general state of affairs on the area. For each map the

appropriate symbols to be used must be decided for the

individual case. The aim of a blocked-in map is to bring out

certain salient features, and the symbols must be so arranged

as to emphasize the essential points by obtaining the greatest

contrasts and by avoiding all appearance of confusion by the

judicious arrangement of a limited number of symbols. As

this is the case, no convention has been adopted for the use of

the different symbols, and it is probable that no convention ever

can be adopted, though the matter has already been carefully

discussed. In fact, it is often deemed advisable to vary the

use of the same symbols in the different maps of a single

investigation, and even to represent the same feature by

another symbol, if such a course serves to emphasize the point

for which each individual map is constructed.

Another method of mapping, which proves of great use in

certain cases, is that in which the plane table is used, the

position of the various points being obtained by means of

intersection of lines drawn from either end of the base line to

the points. The method is best adapted to fairly level areas,

as it is often necessary to sight over long distances. A base

line, the longer the better, is selected so as to be at right

angles to most of the points required. The plane table,

with its telescope and ruler, is set up at one end of the base

line, A, and a point A is marked on the plane table which

coincides as nearly as possible with the point A on the ground
;

a base line is drawn to scale on the plane table. The

telescope is then trained successively upon each of the points

required, and direction lines are ruled on the plane table

towards them. The table is then set up again at B at the

other end of the base line, great care being taken to orientate it

so that the base line on the paper follows that on the ground.

The same procedure is followed as before, but there is no need

to rule the lines all the way, as only the intersection points are

needed. The accuracy of the work can be tested by chaining



Fig 2

Sketch illustrating the method of mapping the distribution of Suseda fruticosa

bushes on a shingle bank by means of the plane table.
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changes that occur in a specified area during a period of years.

As the areas are relatively small it is possible to re-chart them

periodically, so that accurate comparisons can be made

between the maps. When this re-charting is intended, it is

necessary to mark the site of each grid permanently in some

way—by means of stakes driven into each corner, by cairns of

stones, if in very isolated places, or, failing these, by location

by means of landmarks or by measurements with ths surveying

instruments. The two charts illustrated show the same grid at

an interval of five years, showing very clearly the permanence

of the clumps of Silene maritima, which have somewhat

increased in size, the growth of the Suceda fruticosa, while

they also show how the Rumex on the upper part of the grid

has completely disappeared.

Transects.

The principle of the transect is the same as that of the grid,

except that the area under consideration is very long and

narrow, being of any length and frequently about one decimetre

in width. The transect is particularly useful as a means of

illustrating the change in the plant associations where zonation

occurs, such as in the transition from shingle bank to marsh.

If the transect is run across the zones at right angles, the

changes and gradations can be delineated within a very small

compass. The variation in the groundwork vegetation can be

clearly brought out by the judicious use of colours on the chart.

In the course of a vegetation survey it is commonly found

that certain peculiarities of plant distribution are correlated

with the physical features of the area. This correlation can

best be demonstrated by means of contour maps, for which the

level of the ground at different points is determined, the contours

being drawn from the data so obtained. To get the levels a

certain low level is taken as the zero point. Then by means of

a telescope and levelling staff a determination is made of the

heights above the zero of numerous points all over the area,

the number and distribution of the points being determined by

the complexity of the system. To get the contours on the
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decimetre strips. All the laths are marked with centimetre

divisions, and the charting closely resembles that of a grid,

except that even greater accuracy in measuring and mapping

is essential.

An excellent example of the use of the quadrat was

provided by a small depression on the Erquy Bouche, which

was filled originally with a dense growth of Salicornia europcea,

chiefly of a peculiar apple-green type, and which was sur-

rounded by hummocks colonised chiefly by Suceda maritima.

The quadrat was four times the usual size, being one metre

square, and was charted on a scale of 1/5 for a period of four

years. The variation in the yearly colonisation of the area is

well shown by the completed charts.

An analysis was made of the number of each of the different

species occurring in each year, and the changes are shown even

more clearly by the figures than by the maps themselves. For

instance, in 1905 there were 127 plants of the crimson type of

Salicornia europcea, whereas in 1907, 1,498 were present
;

in

1905, 1,718 plants of Salicornia of all types were present, but

in 1907 this number increased to 5,470. Such an analysis is

only possible after the plants have been accurately charted— it

would be a most difficult matter to carry it out on the area it-

self, especially in patches where the colonisation is very dense.

A further use can be made of the quadrant charts to show

the distribution of individual species. From the maps of the

Erquy hollow and hummocks several tracings have been made,

each tracing bearing one single species. Those for 1905 show

very clearly the way in which the apple-green Salicornia is

segregated in the hollow in the middle of the area, whereas the

intermediate and crimson forms of the same species shunned

the hollow and colonised the higher ground of the surrounding

hummocks. Also, both the green and purple types of Suceda

maritima practically confined themselves to the hummocks.

In 1907 all three types of Salicornia tended to congregate in

the depression, comparatively few occurring on the higher

slopes. The Suceda was fairly evenly distributed over both



Fig. 6

Chart of a simple Quadrat. Length of side. \ metre.

•
Salicornia europsea : apple green type |, intermediate I, crimson |

Suaeda maritima : green type V, purple V

A, Aster Tripolium. L, Lepigonum marinum. P, Plantago maritima.

+ Salicornia radicans.





Fig. 7. Analysis of Quadrat shown in Fig. 6.
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high and low ground, instead of being confined to the hummocks.

In 1909 the population of Salicornia had decreased to a

remarkable extent, the distribution being far more regular than

before. The Suceda maritima, on the- other hand, showed a

corresponding increase in number, the whole area being densely

colonised by both purple and green types.

Such charts give a graphic picture of the fact that owing to

certain ecological changes an area which initially supported

apple green Salicornia in the hollow and Suceda maritima on

the hummocks changed its population so much in four years

that hummocks and hollow alike were filled with dense masses

of Suceda maratima
,
the Salicornia taking only a secondary

place.

Charts and maps provide a most useful check to observations

made by the eye. Where several species occur in association

it is often difficult to make a fair estimate of their relative

dominance, as the difference in habit is apt to bias one’s

judgment. For instance, if Suceda maritima and Salicornia

europcea are growing together, the Suceda will often give a

false impression of dominance owing to its bushy habit, as

a few bushy Sucedas make more impression on the eye than a

far greater number of the straight, little-branched Salicornias.

To sum up, it can easily be seen that the uses and applications

of mapping as a scientific instrument are many and varied.

With certain main principles underlying the whole process,

there is yet scope for the play of much individuality on the

part of the investigator. A few essential points must be

observed—the areas to be mapped need careful selection, while

the methods adopted should be as simple as is consistent with

the attainment of the end desired. Given these essentials, it

is certain that the usefulness of mapping has not yet been

fully recognised, and that as time goes on extended applications

of the system will develop.
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V.

AZOLLA FILICULOIDES LAM.

By W. H. Burrell, F.L.S.

Read October 27th, 1913, and Supplemented.

The genus Azolla is classified under the Archegoniatae,

showing affinity with ferns in having the sporophyte as the

dominant stage in the alternation of generations. It differs

from them in yielding two kinds of spores, producing antheridia

and archegonia on separate prothallia, whereas ferns are homo-

sporous, antheridia and archegonia being borne by the same

prothallium. Azolla was formerly included in the N.O.

Marsiliaceae, its segregation with Salvinia in a new order,

Salviniaceae, depending on the separation of male and female

spores in distinct soii, the old order Marsiliaceae being reserved

for the two genera, Marsilia and Pilularia, whose spores of

two kinds are enclosed in one sporangial chamber. As it

occurs in Norfolk, the mature plant measures about two

inches in length and one inch in width, and has dark-coloured

unbranched roots descending from the stem at frequent

intervals. Stems up to 90 m.m. (nearly four inches) have

been measured, with roots 80 m.m. long. The prevailing colour

in summer is light green, with a good deal of pink on the

ventral leaf segments
;

in autumn the colour changes to brick-

red, the green re-asserting itself in June. The leaves are

placed alternately in two lateral rows, each leaf being cut

almost to the base into a dorsal and ventral segment. The

upper or dorsal segment contains a relatively large cavity,

which opens by a pore on its lower surface. The remarkable

buoyancy of the plant is due to air held in these leaf cavities

and in the lax tissue which forms the leaf base. Chains of

cells of a minute blue-green alga (Anabcena Azollce) are
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always present in the leaf-cavity as well as in the neighbour-

hood ot terminal and lateral growing points, and it is presumed

that a symbiotic relationship exists between the alga and its

host, but nothing is definitely known about this. The plant

is infested with a dark-coloured Aphis, which Mr. F. Ah

Theobald has identified as Rhopalosiphum nymphaeoe Fab.,

a common parasite on water-plantain and other aquatics. The

dying back of the older parts, which keeps pace with apical

growth, causes separation of the lateral branches, each of

which, having terminal and lateral buds, becomes the nucleus

of a number of new individuals
;
and as a plant may have from

20 to 50 primary and secondary branches and continues

producing them indefinitely, vegetative reproduction is a potent

factor in distribution.

Sexual reproduction takes place by impregnation of an

oosphere by an antherozoid. Unisexual spores are borne in

sori produced in pairs at intervals along the stem, pendent and

immersed. Usually male and female are associated, but two

males or two females sometimes occur together. The male

sorus is the larger ;
it is globular, a m.m. or more in diameter,

is easily visible to the naked eye, and has a central columella

from which arise a score or more of stalked capsules, some of

which are abortive. Each capsule at maturity liberates several

(about five) microscopic bodies (the massulae of Strasburger),

which are irregularly ovoid in shape and variable in size.

They are composed of a colourless, tough, many-chambered

substance armed with anchor-shaped hairs (glochidia), and

have the (male) microspores embedded in their substance.

The massulae have a specific gravity greater than that of water

and sink when liberated, unless, from accidental exposure and

desiccation, the water in the cellular tissue becomes displaced

by air. The microspore has no independent existence
;

it

remains permanently embedded in the substance of the massula

through which the antherozoids penetrate on their escape from

the antheridium.
1 The female sorus is smaller—about 0’3 X

0‘5 m.m. diameter; it is just visible to the naked eye, and

1 Campbell. Ana. Bot., Vol. VII., p. 169. I
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contains only one macrospore, which fills the cavity. At

maturity, a transverse dehiscence liberates the spore, which

sinks, and carries with it the upper part of the indusium

attached as a conical cap. The lower globular part of the

spore is filled with protoplasm
; the upper part has a very

complex structure, which consists principally of three irregular

pear-shaped bodies of cellular substance similar to the massulae,

suspended around a central cone of the same material. At the

apex there is always to be found a group of cells, which

Campbell recognized as the resting cells of Anabcena azollce ;

the alga is associated with the archegonium in the young state,

and as the indusium grows up around it and finally closes the

apical orifice, the entrapped algal cells pass into the resting

state and lie dormant within the spore until the cotyledon

emerges, when they renew their activity. In A. filiculpides

the spore wall is heavily warted and a felt of fine threads,

which connects the protuberances, serves as a grip for the

glochidia of the massulae, by means of which the two kinds of

spores are held together. In cultivation, the least disturbance

of the aquarium brings the spores into contact with each other,

and it may be presumed that, in statu natures, disturbance of

the bottom by water currents, animal agency, etc., produces a

similar result. As many as three hundred macrospores have

been seen in one mass measuring 15x3 m.m., so tenaciously

held together by the glochidia of many hundreds of massulae

that it could be handled with forceps without disintegration.

The young sporophyte gradually pushes through the episporium,

thrusts aside the cap and comes into view, either bringing the

spore to the surface or detaching itself and assuming an

independent existence. The full significance of the spore

structure is not as yet understood. After working with dried

material, which floated buoyantly, Strasburger expressed the

opinion that the spongy substance forming the massulae and

the episporium constituted a floating apparatus intended to

bring the spores to the surface on liberation from the mother

plant
;
but Campbell has correctly shown that, under normal

conditions, the macrospores and massulae do not rise.
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Except when accidentally exposed to desiccation, they

are water-logged and have a density greater than that of

water. A careful watch has failed to reveal any detached

spores floating in the Woodbastwick ditch, and experiment

has shown that spores of both kinds sink unless first exposed

to the air
;

in fact, during any month of the year they may

be collected from the mud bottom. It, however, seems not

improbable that there may be a substratum of truth in

Strasburger’s “ Schwimmkorper ” theory. A terrestrial state

of the plant, possessing well -developed root hairs, has been

seen, and it must frequently happen that fluctuation of water

level exposes both fertile plants and shed spores. After such

an exposure the spores may float for many days and acquire

an increased range of transport.

Writing from his experience of A. filiculoides in California,

Campbell
J

states that The most prompt germination was

found in material gathered in early autumn, which is probably

the ordinary time for germination. Spores collected late in

November germinated, but less promptly. In a few cases,

within eleven days from the time that the spores were freed

from the plants and placed in water, the young plants had

already broken through the prothallium, and this was usually

the case within two weeks.”

In Norfolk, the attempt to follow spore development in the

field having failed, spores were collected from the mud bottom

at short intervals from October, 1912, and kept under observa-

tion in a cold house. In April, 1913, a cluster was taken

out for exhibition and remained in paper two days
;
when

restored to water the spores were dry and floated. On May 6 th,

fifty of these had germinated, but those undried showed no

change until a week later, and these latter continued to

germinate irregularly throughout the summer.

Spores collected on June 28th were air dried until July 4th.

By August 1st, seventeen had developed cotyledons. 4

On August 1st spores were collected from the mud bottom

2 Ibid, p. 170.
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at Woodbastwick and divided into three series:—(l) Sun-dried

and exposed to the air for twenty-four hours. (2) Dried on

blotting paper for a few minutes. (3) Untreated. All three

series yielded visible sporophytes in sixteen days.

By the indulgence of Professor J. H. Priestley and the

Senate, I have been enabled to continue the study of Azolla in

the Botanical Laboratory of Leeds University. Serial sections

have been made in order to follow the development of the

prothallium and sporophyte, but the primary object was to

ascertain the condition of the spores which, while capable of

germinating, lie dormant and accumulate at Woodbastwick.

The vast number present in this particular ditch may be gauged

from a sample of mud taken in June, 1913, a tablespoonful of

which yielded twenty macrospores. The material dealt with

consisted of (a) residual mud in cultivation since October,

1912, from which many plants had developed
; (b ) mud collected

and air-dried in October, 1913. On January 27th, 1914, these

were placed in a glass house having an average temperature of

60° F. (40°—70° range), spores having first been taken from

each for microscopic examination, (a) Showed no signs of

vitality
;
many of the spores were discoloured and sections

showed them to be deficient in protoplasm, or quite empty.

None developed in the culture tank. Under the same cultural

conditions (6) produced visible sporophytes in sixteen days,

and by March 18th thirty had emerged, the largest then having

seven leaves. Spores from the dried mud, soaked for two days

and sectioned, showed variable states of vitality
;
some were

healthy and full of protoplasm, others were discoloured and

empty. On March 18th the residual mud yielded 115 spores

with the conical caps in some cases closely attached, in others

more or less displaced by the emergent pear-shaped bodies.

Dissection of a small number showed that some were dead and

discoloured, collapsing on pressure, and with scanty or no

protoplasm. From superficial examination with a lens it was

estimated that 30 % were capable of germination. Allowing

for those previously developed, the original gathering contained

about 55 % dead and 45 % living macrospores.
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The following conclusions were drawn from the observed

facts :
—

A moderately warm temperature is needed to induce germi-

nation. Development in a cold house in May—the mean shade

temperature in Norwich being 52° F., with a maximum
exceeding 80° F.—may be compared with germination in

sixteen days in midwinter at a temperature of 60° F. (40°—70°

range).

Germination requires certain conditions of illumination and

aeration. Spores which accumulate year after year and would

finally perish if left in the rather deep, stagnant, heavily-shaded

ditch at Woodbastwick, germinate on exposure to light, perhaps

more readily after exposure to air. This consideration has a

local interest, for sexual regeneration is likely to be more

general in the varied conditions offered by the extensive

waterways to which the plant has now gained access. Its

rampant growth in 1912-13, in contrast with previous isolation

for several years in a single ditch, is significant. The large

proportion of immature plants on Ranworth Broad and

elsewhere showed that the spores distributed by the August

flood of 1912 had played a great part in the inoculation of

Broadland.

The genus Azolla, though not indigenous to Europe nor to

North-West Asia, is widely distributed in both hemispheres.

A. filiculoides Lam. and A. caroliniana Willd. are American

species, the former extending over eighty degrees on the west,

from Patagonia northwards to California
;

the latter being

restricted to the east, from Brazil northwards to Lake Ontario.

In Australia, New Zealand and New Holland, A. filiculoides

var. rubra Bak. is found. A. pinnata R. Br. occurs in South

and West Africa, Japan, Ceylon, and several East Indian

Islands. A. nilotica De Caisne is restricted to the White Nile

and adjacent waters.

Azolla has been introduced to Europe during the last forty

years. In 1873, Strasburger had no living material available.

In 1892, Belajeff stated that A filiculoides had been introduced
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into Europe of late years. It is now reported from several

localities in Britain, France, Germany, Holland and Italy.

In the British Islands Azolla has been recorded for Berk-

shire, Cambridgeshire, Cheshire, Devonshire, Essex, Gloucester-

shire, Kent, Norfolk, Oxfordshire, Worcestershire and Ireland.

In most of the stations the species is stated to be A. caroliniana

Willd. I have had opportunities to examine specimens from

the Cherwell near Oxford (F. Long)
,
the Pang near Sulham,

and the Thames near Pangbourne (G. H. Adams)
;
marsh

ditches close to the coast between Sandwich and Pegwell (F.

Newton)
;
and Bristol (Prof. Priestley). All were the same

as our Norfolk plant and must be referred to A. filiculoides

Lam. A similar confusion of these two species has occurred in

America. Campbell 3
says:

—
“Until very recently American

botanists confounded A. filiculoides with A. caroliniana of

Eastern America, and in the Botany of California only the latter

species is mentioned. I have examined material from various

parts of California, and in all cases the plants were undoubted

specimens of A. filiculoides."

A possible cause for this confusion is the difference in appear-

ance between mature and immature plants. In the young state,

when absence of spores makes identification difficult, the

general tone of the massed plants is dull olive green with dull

red marginal bands to the leaves. The plant is smaller, more

compact, and lies flatter on the water because both dorsal and

ventral lobes are closely imbricated. At maturity, when identi-

fication by spore characters is easy and certain, the colour

changes to a pale green with hyaline leaf margins, and the

ventral lobes, which are strongly tinged with pink and undulated,

stand out from the stem at a wide angle, giving the plant a

different appearance and making it look much larger. At least

one specimen that had been authoritatively named A. caroliniana

proved to be immature A. filiculoides with closely adpressed

leaves. Judging from material that has come to hand from

widely-separated localities, it seems possible that all British

records for A caroliniana are based on this error. Nothing is

3 Ibid. p. 155.
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definitely known about its introduction to Norfolk, where it was

first noticed by F. H. Barclay in 1908
4

. There is evidence to

show5
that specimens were sent to Norwich in 1903 as “an

interesting plant suitable for a pool in rock garden.” They

w'ere grown in a greenhouse for a year or more and then

placed in a pond in Chapel Field gardens, from wdiich

they disappeared, but as the Yare valley is not concerned,

there is no reason to doubt that these plants perished. It

showed no tendency to spread beyond the limits of the one

ditch at Woodbastwick until 1912, when a phenomenal rainfall

flooded the low-lying districts in August, and then, in its optimum

condition, with spores just reaching maturity, it was distributed

broadcast. In January, 1913, it was seen in Woodbastwick

Broad, in the river Bure at Salhouse, and in a dyke at Horning

north of the river, and by July the summer growth covered

large areas in Ranworth, South Walsham, and Cockshoot

Broads. Following very high spring tides on the coast in

September, with a consequent heaping up of water in the

broads, the ebbs carried large mats of Azolla into the river,

where they became familiar objects to the marshmen. East-

ward it was traced as far as Stokesby, being specially noted,

trapped in sheltered places at Horning Hall Dyke, Ant Mouth,

Acle Boat Dyke, and Acle Bridge, where also it had got

through the sluices into small drains. It was reported from

St. Benet’s Abbey in August by Miss E. L. Turner, and near

the bridge at Potter Heigham in October by Miss A. M.

Geldart.

The economic aspect of this alien water weed is already

claiming consideration from river authorities and others

interested in navigation, drainage, fisheries, etc. Being a free

floating plant readily driven by wind and tide, it will not

accumulate in the main channels, but in sheltered places it

seems likely to control other vegetation by restricting light.

The attention of those who are interested in its possible effect

on motor navigation is directed to the following paragraph in

4 Traus. Vol. VIII., p. 856.

5 E. Peake in lit 1. xi. 13.
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an article by E. S. Crispin
0
describing the opening up of the

river channel of the Bahr-el-Ghebel by the Sudd Expedition

of 1901-2 “ There was another very light kind of duckweed

which covered some of the small open pools, and in the absence

of a current was a great nuisance, obstructing the steamer by

constantly fouling the paddle wheel.” The identity of the
“
very light kind of duckweed ” has not been established, but

the phrase might apply to Azolla nilotica, which has its home

in that region of the Sudan.

Description of Plate.

Figs. 1 and 2. Microspores with prothallia (p), X 750 diam.

Fig. 3. Part of massula in section with three spores (s),

X 290 diam.

Massula, x 90 diam.

Three hooked hairs (glochidia), each with a septum
below the barb, X 290 diam.

A multi-septate glochidium of A. caroliniana (after

Strasburger).

Two sori, male (m) and female (f), x 12 diam.

Macrospore with six adherent massulae, X 45 diam.

Section of macrospore
; (s c) spore cavity

; (p) pear-

shaped body
;

(m) massula
; (a) resting cells of

Anabaena
;
X 67 diam.

External view of germinating macrospore, X 35 diam.

Section of ditto
;

(s c) spore cavity
; (p) pear-shaped

body; (pr) piothallium
;

(cot) cotyledon; (m) mas-
sula ;

X 67 diam.

Resting celk of Anabaena, X 750 diam.

Section of upper part of pear-shaped body showing
filamentous outgrowth, X 290 diam.

Section of leaf from immature plant
;

(d 1) dorsal

lobe
;
(v 1) ventral lobe

;
(a) cavity with chains of

algal cells and pore (p) ;
(s) air spaces

;
(h) the so-

called unicellular hairs typical of this species

;

x 45 diam.

Three imbricated leaves of an immature plant, X 12

diam.

Two divergent leaves of a mature plant, X 12 diam.

Anabaena Azollae, X 500 diam.

Young sporophyte, showing cotyledon, stem and

first root, x 64 diam.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

Fig. 9.

Fig. 10

Fig. 11

Fig. 12.

Fig. 13.

Fig. 14.

Fig. 15.

Fig

Fig.

Fig

16.

17.

18.

6 Geograph. Journ., Vol. XX. (1902), p. 324.
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VI.

A CONTRIBUTION TO A VEGETATION SURVEY
OF NORFOLK.

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

Read January 27tli
,
1914.

In response to a proposal made in 1908 {vide Trans., Vol.

VIII., p. 618), we have devoted a part of our leisure in recent

years to vegetation survey work. It was assumed that it might

become a section of a much larger effort covering the whole

county, but as there is no immediate prospect of this being

carried to completion, it seems desirable to summarise the work

done, rather than allow it to be entirely barren. The area dealt

with covers fifty-four square miles, viz., twenty-four miles

included in the four quarter sheets No. 51 of the six-inch

Ordnance Survey ;
six miles included in No. 87 N.E.

;
and

twenty-four miles in the four quarter sheets No. 37 S.W. and

S.E., 50 N.W. and N.E. It lies between 1° 4
1 and 1° 21

1

east longitude and 53° 43' 46" and 50° 31' 38" latitude. All

the parishes of Attlebridge, Horsford, Morton-on-the-Hill,

Spixworth, and Weston Longville are included, with parts of

Alderford, Ashwellthorpe, Beeston St. Andrew, Braconash,

Costessey, Crostwick, Drayton, St. Faiths, Felthorpe, Flordon,

Frettenham, Hamford, Hapton, Haveringland, Hethel, Hor-

stead, Honingham, Hockering, Lyng, Newton Flotman,

Ringland, Saxlingham Thorpe, Sparham, Stratton Strawless,

Swainsthorpe, Swannington, Taverham, East Tuddenham, and

Great Witchingham. The first-named five quarter sheets

were worked by one of us (W. H. B.), the remaining four were

worked jointly. Sheet 51 was selected on the suggestion of

Mr. Robert Gurney, the choice being influenced by the large

proportion of uncultivated land, and irs situation near Norwich.

Sheet 87 was chosen as a typical boulder clay area, contrasting

J
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with the sands and light loams of the former district. Lying

apart, several miles to the south, it is not included in the

expression “ the area.” Sheets 37 and 50 are continuous with

51, and afforded special problems by the junction of heavy and

light lands. In the meanwhile an enquiry into common lands

undertaken by W G. C. (Trans., Vol. IX., p. 52) has taken

us individually or jointly to practically all the accessible waste

lands of the county, our knowledge of the natural vegetation

being further strengthened by an intensive study of Flordon

Common. (Ibid, p. 170.)

The boulder clay area consists almost entirely of arable fields

and permanent pastures. The glacial loams, sands and gravels

furnish greater diversity ; there are heaths, heath pastures,

woodlands (often on ridges or on the slopes of tablelands where

the soil is not worth cultivating) and fields of mixed soils, the

glacial beds from which they are derived being so intermixed

as to show marked variations even in individual fields, as is

well known to agriculturists.

The river Wensum enters the district at Lyng and leaves it

just below Drayton railway station, a distance of about fourteen

miles, following the serpentine windings of the stream, there

being a fall from 52 to 19 ft., or 2 ft. 4 in. per mile. The river

is bordered by alluvium averaging about a quarter of a mile in

width and usually consisting of drained pasture, the boundary

lines of which are, for the most part, sharply defined, the uplands

rising gradually from its verge, though in places, as at Wrongs

Covert, Weston, and at Morton Hall, there are almost cliff-like

escarpments, the latter furnishing one of the most beautiful

views in the county. Several minor streams flow in an easterly

direction to the Yare, Bure, Wensum, or the Tas. At Weston

two small tributaries of the Wensum are utilised for trout

hatcheries. The average rainfall is about 25 inches. Altitudes

range from 200 feet just west of Sandy Lane, East Tuddenham,

and Telegraph Hill, Honingham, to 14 feet near Crostwick ford.

The number of enclosures of all kinds surveyed was 3,240,

giving an average of 10'6 acres. On light lands the larger

fields are from thirty to fifty acres in extent, sometimes more.
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On heavy lands they usually do not exceed twenty to twenty-

five acres.

Geology.

The vegetation of a district is so dependent on its geology

that no understanding of it is possible without a knowledge of

the main geological features. Chalk is the basement rock,

exposed only where the thick drift deposits have been denuded.

Pebbly gravel and sand of the Norwich Crag, exposed on the

slopes of the primary and tributary valleys of the Wensum,

Bure, and Tas, are the only Tertiary beds known to occur. At

Attlebridge, Crostwick, Horstead, Newton Flotman, Saxlingham

Nethergate, Spixworth, and Stratton Strawless, these beds have

been fossiliferous. In various parishes flints have been found

with a patination apparently peculiar to the “ stone bed ” at

the base of the Norwich Crag, and are probably derived there-

from by glacial erosion. The lowest of the beds resting on

the chalk is the pebbly series, considered by some geologists

to be Pliocene, belonging to the uppermost division of the

Norwich Crag, and by others to mark the commencement of

the drift period. This bed is well seen in pits at Alderford

Common, Attlebridge, Great Witchingham, Spixworth, Drayton,

St. Faith’s, and Flordon. Contorted drift (lower boulder clay),

with boulders derived from palaeozoic or igneous rocks, occurs

at Flordon, Morton, Lyng, Sparham, Weston, and Great

Witchingham. Chalky boulder clay occupies most of the

surface in the Flordon district and the western part of the area,

and occurs in most parishes throughout the district. It was

once more widely spread, but has been partially denuded in

some places and entirely so in others. Sections show this at

Weston, Hockering, Attlebridge, Taverham, and Ringland. A
pit near Ringland Hills shows chalk with chalky boulder clay,

glacial gravel and sand and Norwich Crag, including the stone

bed, tilted into a vertical position. At Taverham a pit less

than half a mile east of Ringland ford showed tongues of

chalky boulder clay beneath disturbed chalk, lenticular masses

of clay and pockets of red and white sand with flint pebbles.
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A pit on Royal Hill, Ringland, showed chalky boulder clay

with patches of flint pebbles and red sand. At Messrs. Lacey

and Lincoln’s brickyard in Newton Flotman the section in

1911 showed 15 feet of chalky boulder clay, which has been

worked for another 10 feet. Of boulders not referred to in

the Geological Survey Memoirs we noted one of ferruginous

sandstone containing two cubic feet near the site of Mountjoy

Priory, Haveringland
;
one of flint 2 x 1 ft. in a pit S.W.

of Weston, and one about 9 X 4 X 3 ft. in the stableyard

at Mortem Hall, brought from Honingham brecks by the late

Mr. Berney (d. 1887). Above the boulder clay in some parts

of the district is loam, as at Alderford Common (where it was

formerly used for brick-making) and at Great Witchingham,

where patches of chalky boulder clay occur in its lower part.

Much more important in its effect on the vegetation is the

plateau sand and gravel which tops the boulder clay, and caps

many of the hills and much of the higher ground. The chalky

boulder clay, plateau sand and gravel, and the brick earths,

undoubtedly explain to a large extent the differing plant

associations. In places this gravel is 21 ft. in thickness. In

the valley of the Wensum there is a considerable quantity of

valley gravel in banks or terraces, first on one side of the river

then on the other, as at Great Witchingham, Attlebridge,

Costessey, Drayton, and also in the tributary valleys of the

Bure below Spixworth Bridge. The alluvium varies in different

localities. At Morton a section noted when the railway was

being made gave 4 ft. of peat, 8 ft. of black silt with fresh-

water shells, hazel nuts, fir cones, and wood, and 4 ft. of grey

sand and silt. A lower jaw of Cervus and a large skull of

Bos were found.

Arable.

The greater portion of the area consists of arable land, cropped

in the usual Norfolk four-course rotation. The boulder clay

districts are good wheat land, beans forming one of the main

crops, while the lighter soils are better for barley. The only
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unusual crops noted were reedgrass (Digraph is), a strip

apparently planted for game in Witchingham, and maize, grown

as green fodder at Hethel, and sown regularly as covert for

partridges at Horsford. The common occurrence in the fields

of pits, from which clay and marl were dug for a top dressing,

and the great volume of material that has been removed from

the larger of them, indicate the lengthy period during which the

problems of agriculture have been studied in East Anglia. On
the light soils where clay occurred in boulder form, and has

been entirely removed, the pits are dry, often containing a

growth of scrub ; on the boulder clay the pits hold water,

unless, as often happens, the excavation extends to an under-

lying porous bed. Floating and rooted aquatics such as duck-

weed, bur-reed, water-dock, pond-weed, reed, etc., commonly

occur. Very few weeds are entirely restricted to either heavy

or light lands under cultivation. The tendency for poppy,

spurry, sandwort, knawel, and others to dominate sandy soils,

and Equisetum and Atriplex to become pests on clay lands,

shows their natural proclivities
;
but they possess a considerable

range of adaptibility, and we formed the conclusion that within

the area the amelioration of extreme conditions by tillage and

mulching favours a general distribution of all the common farm

weeds. On the less disturbed parts of farm lands, such as

hedgerows, ditch-sides, and permanent pasture, coltsfoot

( Tussilago ), butterbur (Petasites ), dog’s mercury, and cowslip

were specially typical of heavy soils, as also were certain

mosses. Porotrichum alopecurum lines the hedges in sheets

at Hethel and elsewhere, but is absent from the light lands.

Having regard to the supposed usefulness of lime for controlling

buttercups, it is worth noting that Ranunculus repens is usually

a common weed in chalk and marl pits, in a much dwarfed

state forming a border at the edge of the talus. Roadside and

hedgerow timber is chiefly oak (Quercus Robur, var. peduncu-

lata), elm (Ulmus campestris ), and ash. Quickset fences

consist mainly of blackthorn (Primus spiuosa) and whitethorn

(Crataegus monogyna) ;
holly, maple, elm, and tea-plant

(Lycium) being much used for repairing weak places.
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Woodland.

There is a considerable area of woodland in the district,

probably all of it planted, with the exception of a few alder

copses and some naturally regenerated pine and birch. The

prevailing type is that of the gravelly ridge dominated by Scots

pine and pedunculate oak, and with an undergrowth of bracken

and scrub. Some is of a very diversified character, including

birch, black and white poplar, horse and sweet chestnuts,

sycamore, alder, robinia, beech, hornbeam, lime, cherry, elm,

maple, holly, spruce, silver fir, larch, Austrian pine, Weymouth
pine, yew, Douglas fir, and a scrub of whitethorn, blackthorn,

hazel, rhododendron, box, privet, holly, Portuguese laurel,

common laurel, elder, snowberry, and bramble. Amongst the

foreign conifers which have been grown experimentally, Corsican

pine and Douglas fir have yielded good results, and in the newer

plantations are being very freely used. As a source of timber,

much of the woodland is in a neglected and unprofitable con-

dition. The floor vegetation is controlled by overhead canopy,

the close sward of the open ride giving place to brown tones of

decaying leaves where the ground is heavily shaded, the carpet

varying in density in the most subtle manner in response to

variations in light and shade. On gravel, under pine and birch

with open canopy, a Calluna-Erica community dominates the

floor, Molinia and Erica tetralix coming in where soil-water

approaches the surface. On slightly better soil, where Pteris

displaces Galluna, oak is generally introduced. In the neigh-

bourhood of Swannington, Felthorpe, and Horsford, Scots pine

is the dominant tree, almost pure on some areas. This is the

case north of Sandy Lane, Felthorpe (No. B 297), where under

closed canopy there is no vegetation save fungus and scattered

tufts of moss. Another good but restricted example of pure

pinewood occurs at the south-west corner of the Wilderness,

Stratton Strawless tNo. 26). The trees average fifty to sixty

feet in height and two to six feet in girth, with clean boles six

to eighteen feet apart. The floor is naked where the canopy is

closed, a thin covering of Galluna, Molinia, and Hypnum

Schreberi occupying the more open places. On Horsford
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Heath (No. 86), St. Faith’s Common (No. 209), and Newton

Common (No. 163), natural regeneration of pine is taking

place. Horsford Heath was formerly manorial waste subject

to common rights
;

the trees were suppressed as a matter of

policy by the common-right holders, and villagers now living

remember it an open heath. Since its allotment to the poor at

the enclosure, the trustees have protected the seedling trees,

and it is now open canopy forest, the small annual produce

being divided amongst the poor. Abrupt changes in vegetation,

so noticeable at Weston and Ringland, and to be seen wherever

soils of markedly different texture are in juxtaposition, seldom

show in more startling contrast than in a small wooded area

north of Horsford Castle Hill, when approached from the east.

The “Thicket” (No. 834) is a mixed wood dominated by oak

standards, with a coppice of birch and hazel, grass and bracken

giving tone to the floor. Walking westwards in the early

summer, one passes almost at a step from the soft green tones

of this wood to what is most appropriately called “ Black

Park,” where grey peaty sand carries heather, with Molinia,

Sphagnum, and Juncus squarrosus in the damp hollows, and

Scots pine as the dominant tree.

The only observed case of natural regeneration of spruce fir

(Picea excelsa) was in the Big Plantation, Felthorpe (No. 318).

Presumptive evidence was furnished by the position of many

trees which were growing where no forester would have planted

them; actual proof followed in December, 1911, when many

spruce, pine, birch and beech seedlings were seen a few inches

high in a small clearing where young trees averaging 10 feet

high were protected by netting. In the following April, when

the netting was removed, thirty spruce seedlings were counted,

but by November half had disappeared.

Many well-grown trees occur in the hedgerows and planta-

tions. An oak near the four cross-ways between Weston and

Lyng had a girth of 13 ft. 8 in. and estimated height of 90 ft.

Oaks at Honingham and Lenwade had girths 19 ft. 4 in. and

14ft. 4 in., and at Taverham a birch (B . verrucosa) 9ft. Sin.

at 3| feet from the ground, the spreading branches having a
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circumference of 44 yards. There are some good yews at

Hockering. The more easterly of two in front of Yew Tree

Farm is about 50 ft. high, with girth just under 10 ft.; four in

the garden of a cottage almost opposite have girths of 6 ft.,

5 ft. 6 in., 5 ft., and 4 ft. 6 in. In the Nursery Plantation,

Felthorpe, are specimens of Spanish fir (Abies pinsapo), Deodar

(Cedrus deodarci), and four Sequoia gigantea with girths

8 ft. 9 in., 8 ft. 2 in., 7 ft. 11 in., and 7 ft. 8 in. Alongside King

William’s Drive, Attlebridge, are some Austrian pines, one

having a girth of 9 ft. 2 in., while in Attlebridge is a silver fir

10 ft. and another 7 ft. in girth and 85 ft. high. In Spixworth

Park there is a horse-chestnut 16 ft. in girth, with a horizontal

branch extending 60 ft. from the trunk. A layering beech near

the Hall compares very favourably in appearance and dimen-

sions with the famous tree at Newbattle Abbey, Midlothian,

N.B., figured and described by Henry and Elwes. (Trees of

Gt. Britain and Ireland, Vol. I., p. 24, plates 8 and 9). The

following dimensions will suffice for comparison

In both cases branches bend to the ground and take root at

about 30 feet from the bole, giving rise to a circle of daughter

trees which obscure the central stem when in foliage. At

Stratton Strawless are many fine trees to which interest attaches

because they were planted by Robert Marsham, F.R.o,, whose

diary and correspondence record their history. The cedar

planted in 1747, with cylindrical stem branching at 40 ft., now

has a girth of 16 ft. and is still gaining an inch per year. The

silver firs planted with it as nurses are well over 100 ft. high
;

two blown down in 1895 and 1907 measured 135 ft. and 131 ft.,

and were believed to be the tallest trees in the county. Some

fine beeches date from Marsham’s time, and a cork oak

(Quercus suber) adjoining the Hall is said to be the biggest

north of the Thames.

Girth at 5 feet ...

Height ...

Circumference of foliage .

Newbattle. Spixworth, 1911.

20 ft. 3g in. ... 23 ft.

112 ft.

400 ft.

92 ft.

375 ft.
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Heathland.

The two principal types of heathland are Calluna heath and

heath pasture, both carrying a xerophytic flora
;

but whereas

the purple and brown of ling and fine-leaved heath give tone

to the former, the green colour of heath grasses pervades the

latter. As gorse, which is intolerant of lime, occurs in both,

lime is not necessarily the controlling factor, but rather the

natural tendency of some soils to form peat. In the com-

petition for place, grasses become dominant when a certain

mean standard of aeration and nutrition is reached. Old

gravel pits show that less favourable ground is colonised by

plants adapted to rigorous conditions. Mosses and lichens,

capable of lying dormant through periods of heat and drought,

and of depending upon the atmosphere and atmospheric dust

for organic and inorganic food, play an important part by their

tendency to form a felted carpet detrimental to aerobic soil

organisms. Stagnation results in a formation of peat which

saprophytes and certain higher plants living in symbiotic

relationship with fungi are enabled to utilise as a source of

nitrogen.

At Drayton, Felthorpe, Horsford, and St. Faiths the glacial

gravels carry extensive stretches of Calluna heath
;

the waste

lands of the sandy loams at Stratton Strawless, Honingham,

Ringland, Frettenham, and Weston carry heath pasture.

Sudden transitions and the blending of types coincide with

variations in the subsoil.

It is probable that many of the arable fields in the light

land area were heaths until the passing of the Enclosure

Acts, and the retrogression of arable to fallow is often the first

stage in the development of heath pasture. On such a field

west of Church FTill Plantation, Ringland, we found

Agrostis tenuis and Aira caryophyllea dominant, with

Holcus lanatus, H. mollis, and the small herbage common to

heath pasture.

On a somewhat similar area at Taverham, bracken is

dominant on the undisturbed heath, with Ceratodon purpureas,

K
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Gampylopus pyriformis, Dicranum scoparium, Brachythecium

albicans, and Hylocominm squarrosum as the common mosses.

On the cultivated portions reverting to heath, Agrostis tenuis

and Festuca ovina were dominant grasses, with Anthoxanthum

odoratum, Holcus mollis, Arrhenatherum elatins, Cyno-

surus cristatns, Dactylis glomerata, and Festuca rigida

also abundant.

Crostwick Common is heath pasture on Norwich Crag. The

few scattered trees are ash, oak, and elm. There is a scrub of

thorn bramble and briar with bracken and broom, but no gorse.

On river gravel near the stream there is a trace of ling. The

following are the chief constituents of the carpet :

—

Trifolium pratease

Potentilla erecta

Galium veruin

Achillea millefolium

Senecio Jacobcea

Cnicus lanceolatus

Gentaurea nigra

Campanula rotundifolia

Thymus serpyllum

Prunella vulgaris

Plantago lanceolata

Plantago coronopus

Plileum pratense

Agrostis tenuis

Holcus lanatus

Sieglingia decumbens

Cynosurus cristatns

Festuca ovina

On much of the grass heath either Ulex or Pteris is

dominant with Agrostis tenuis sub-dominant, varying in

height from three to twenty-eight inches. North-west of

Telegraph Hill, Honingham, Ulex attains a height of ten

feet. The bracken rhizomes appear to rest on the top of

the gravel on Costessey Common at a depth of four to six

inches, with roots penetrating the gravel for two feet or more.

A pit section at the foot of Ringland Hills showed twenty-six

inches of soil resting on chalk. The main bracken rhizomes

were four inches below the surface, some extending to sixteen

inches, and beneath these the roots of furze and honeysuckle

penetrated. On Ringland Church Common bracken rhizomes

were seen at a depth of two feet, where they rested on gravel

which showed a few tongues of chalky boulder clay. The

vegetation of this common is typical of an ancient grass heath
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with a scrub of gorse, bracken, blackthorn, bramble, and briar.

In Attlebridge it was noted that narrow rabbit runs among the

bracken were carpeted with Ceratodon purpureus , Brachy-

thecium albicans, and other heath mosses.

On Alderford Common, Swannington, the soil is a sandy loam

to a depth of 18 inches and carries bracken, gorse, and bramble.

Part consists of a huge ancient chalk pit with an approach to

calcareous vegetation. Festuca ovina is the dominant grass,

with Reseda luteola, Carlina vulgaris, Cnicus acaulis, and

Ophioglossum vulgatum as calcicole plants, the last named

bordering pools among the debris of the chalk workings.

Of the dominants in a xerophytic flora, gorse seems the least

exclusive
;

it occurs on dry heaths and roadsides, and with

Juncus on valley gravels near river level
;
on higher levels of

hill tops and plateaux it is associated with bracken, which

seems to flourish where the subsoil is soft enough for the

rhizomes to penetrate. For Calluna and Erica cinerea to

flourish, peat is necessary, while in addition a high moisture

content is found where Erica tetralix is abundant. The

blending of grass and lmg communities is common throughout

the district, and may be attributed to lack of uniformity in soil

and subsoil
;
alternations of heather, bracken, gorse, and grass

showing superficially the erratic drift deposits familiar in pit

sections. A good example of sharply-contrasted types occurs

on the enclosed heath north of Newton St. Faith’s Common
(marked x in No. 162), where there is about an acre of turf,

with bracken towards the east and Calluna on the north, south,

and west. In August, 1910, this was fenced with hurdles and

grazed. Samples of earth taken from rabbit burrows showed a

soft ochreous loam almost free from stones and with very little

humus.

Costessey Common represents a link between the grass

heath with bracken and gorse and the Galluna-Erica heath
;

for though the conditions do not favour a wide development of

the latter plants, they are found in some portions of the area.
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Bracken and furze are found on slightly elevated parts of the

common. Tests showed that the soil on a hillock with Ulex,

Calluna, and Erica tetralix was distinctly acid, and that the

sandy humus of a hillock with a vigorous growth of bracken

was slightly less so. A poor growth of Calluna occurs just

above the borders of the shallow pools. Ulex Gallii is present,

and the grass community includes Montia fontana, Genista

anglica, Trifolium fragiferum, Saxifraga granulata, Galium

saxatile, Myosotis versicolor, Pedicularis sylvatica, and

Grchis Morio. A reversion from woodland, or an approxima-

tion to similar conditions, is shown by the growth of very large

dense thickets of blackthorn, and the presence of Anemone

nemorosa, Prunella vulgaris, Scilla non-scripta, Athyrium

Filix-fcemina, and Lastrea Filix-inas.

The main Calluna-Erica area extends from Upgate Common,

Swannington, to Newton St. Faith’s Common. The former and

adjoining enclosures on the east and south furnish typical

examples. Scots pine and birch reproduce themselves freely,

and the pools and general carpet have species found

growing luxuriantly in Norfolk only on this type of habitat.

The common has several distinct plant communities—good

grass pasture near the cottages on the west, further eastwards

thickets of gorse, blackthorn, bramble, briar, and bracken, and

on the eastern portion a “ dole ” covered with Scots pine, with

much broom and gorse on the plateau, small-leaved heath on

the slopes, and cross-leaved heath in hollows. Land of this

latter type that has been cultivated and allowed to revert occurs

near Botany Bay Farm, Horsford (No. 127a, approximately

thirty acres in extent). It was steam ploughed about 1850.

In 1910 gorse and heather were so tall as to impede sport and

necessitate cutting. Pine seedlings were invading it from the

south-west and birch from the north-east, steadily pushing

out from the parent trees towards a central meeting-place.

On the north-east of an adjoining enclosure several hundred

bilberry and cowberry plants {Vaccinium Myrtillus and V.

Vitis-Idcea), each with a ball of earth, were introduced in

1908.



VEGETATION SURVEY OF NORFOLK. 755

Marsh and Water.

Low angle of rest of unconsolidated strata, down wash of

fine silt, and accumulation of vegetable debris may be cited as

contributary causes in the formation of marsh in valley bottoms.

Artificial drainage and grazing improve these swamps into

alluvial pasture ; but where spring heads occur, and especially

where both soil and water are deficient in food salts, the natural

balance of species is retained. Two distinct types of swamp

occur in the area, one associated with Galluna heath, and the

other related to fen. The former is restricted, with few

exceptions, to the heads of valleys, the water which reaches

it percolating non-calcareous beds. Putrescent mud and

calcareous tufa, which is often deposited near springs, are

absent. As the main water supply of the county is calcareous,

swamps associated with the principal streams and those on

boulder clay are of fen type. An interesting exception to this

is the frequent occurrence of heath swamp species in fen

swamps near the normal marsh level, attributable to two

distinct sources of water supply, the swamp being inundated

by a calcareous stream, while a more local drainage from

gravel supports heath swamp plants at a level slightly above

that of the marsh floor. Costessey and Great Witchingham

Commons in the Wensum Valley show this heath swamp zone

on the slopes of gravel banks. Its occurrence is not rare, and

taking Sphagnum as the indicator, it is possible to judge with

some degree of accuracy, from the contour and general

vegetation, where it may be expected. The main portion of

the marsh at Witchingham is lower than the river Wensum,

which is here banked, and the vegetation varies from a pure

reed bed in the lowest part to heath pasture on the gravel

slopes.

A tabulated list of species common on acid peat but absent

from fen, and common to both acid peat and fen, will show at

a glance the essential differences in the flora of the two types

of habitat.
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Species common on acid

peat but absent from fen.

Drosera rotundifolia

„ longifolia

Erica tetralix

Gentiana Pneumonanthe

Juncus squarrosus

Nardus stricta

Lycopodium inundatum

Sphagnum sp.

Aulacomnium palustre

Gymnocolea inflata

Species common to both

acid peat and fen.

Parnassia palustris

Salix repens

Juncus effusus

„ subnodulosus

„ sylvaticus

Eriophorum angustifolium

Schoenus nigricans

Deschampsia ccespitosa

Hypnum scorpioides

„ cuspidatum

Aquatic vegetation other than that of the river banks, which

consists of marsh species, offers little of special interest.

Stagnant water in pits and ditches has Ranunculus aquatilis

(aggr.), Lemna minor, L. trisulca, Potamogeton natans,

Glyceria fluitans, and occasionally Hottonia palustris,

Hydrocharis Morsus-rance, Elodea canadensis, Callitriche sp.,

Utricularia vulgaris, and U. minor. Sagittaria sagittifolia,

Potamogeton crispus, P. densus, Zannichellia palustris, and

Glyceria aquatica occur more or less abundantly in running

water and ditches subjected to inundation. The only free

floating or submerged bryophytes that have been detected are

Ricciocarpus natans, Fontinalis antipyretica, Eurhynchium

rusciforme, Hypnum riparium, Sphagnum contortum, and

S. cuspidatum; the first was noted in clay pits at Weston

and Newton Flotman in considerable quantity; the Sphagna

are restricted to peaty waters.

We are indebted to various landowners and occupiers who

have given us access to their land for the purposes of this

survey.
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VII.

METEOROLOGICAL NOTES, 1913.

(From Observations taken at Norwich).

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

Read 27th January, 1914.

January.

Mildness was generally prevalent throughout the month,

there having been only two nights with frosts of much

intensity. Mean temperature was 1’7° above the average,

and it was the warmest January since 1906. The rainfall

was 1‘22 ins. excessive, and sunshine 3'5 hours deficient. The

month was chiefly remarkable for the premature start of

vegetation, which was a month or six weeks in advance of the

normal. Yellow crocuses began to flower in the open on

the 2nd, and by the end of the month large quantities of these

and other flowers gave a spring-like aspect to the flower

garden. I counted 142 blooms of yellow crocus in flower in

my garden on January 26th
;
whereas in most years the first

blooming of this flower does not take place until February.

February.

The general characteristics of this month were, like January,

more spring-like than winterly. Daffodils were in flower in

the garden on the 7th (two months earlier than in some years),

and wall -fruit was nearly ready to open its blossom at the

close of the month. Mean temperature was 2’2° above the

average. The winter was the mildest since 1903. The rain-

fall of the month was greatly deficient, the total quantity

having been but little over half the average.
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March.

Although rather colder than the previous March, the mean

temperature of the month exceeded the average by as much

as 3’5°. There was, however, much cloud, and while the

night temperatures were generally high, on no day did the

shade temperature exceed 55
'

8 °. There were many windy

days, the general direction of the wind being mainly south-

westerly. Rainfall was rather excessive, but snow fell on one

day only. A thunderstorm of considerable severity, with

exceedingly brilliant lightning, but unaccompanied by much

rain, occurred on the evening of the 22nd. The abnormal

forwardness of vegetation noticed in the previous months was

less marked at the close of March, owing, no doubt, to the

absence of continuous sunshine. At this time some of the

vernal indications were a few days later than in the previous

year, but it was, nevertheless, a very early season.

April.

As is frequently the case after an exceptionally mild winter

season, the month of April was, during the first three weeks,

colder than usual. Little snow had been seen during the

winter, but on the 11th there was a severe snowstorm, covering

a wide stretch of country, and it was said to have been the

heaviest April snowstorm since 1908. Much showery, change-

able weather followed, but after the 21st there were many fine,

warm days, bringing the month’s mean temperature up to the

average. The rainfall was '66 ins. above the average, and

sunshine nearly 23 hours deficient. A sharp thunderstorm

occurred at midnight on the 29th. At the close of the month,

and throughout the rest of the spring, vegetation, though early,

was less forward than in 1912, notwithstanding its earlier start.

May.

Showery weather occurred until the 9th, after which a rainless

period of 19 consecutive days ensued. Temperature was

normal till the last week, when there was an extraordinary
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outburst of heat for so early in the season. The shade

temperature exceeded 80° on the 25th, 26th, 29th, and 30th.

It is very rarely that the month of May gives four days with

a shade maximum of 80° and upwards. In some years the

thermometer does not even touch 70° throughout the month.

A thunderstorm on the early morning of the 30th yielded a

refreshing rain of about a quarter of an inch, but the total fall

for the month was '60 ins. deficient.

June.

This was a very dry month, the total rainfall having been

only ‘72 ins., or 1‘19 ins. below the average. There were but

few hot days until the 16th, the maximum for that and the

two succeeding days having been 81‘5°, 83T 0
,
and 77‘4°

respectively. No further reading of 80° was again recorded

until August 30th. There was a great drop of temperature

about midsummer. The strawberry crop was early and

abundant.

July.

The month, though drier than the average, was chiefly

remarkable for the deficiency of both temperature and sun-

shine, and while all along the West of England and in Scotland

great heat and an almost unparalleled drought prevailed, in

Norfolk there was hardly a warm day, and, in the middle of

the month, there were some heavy rains. The cause of this

state of affairs was a very unusual distribution of atmospheric

pressure, the barometer having been generally, almost through-

out the summer, much higher to the west than to the east of

the country. The mean temperature of the month, here,

was 4° below the average, and the sunshine recorded was

only about half the normal amount
;

in fact, it was one of

the most sunless Julys on record. The following figures show

the great contrast in the amount of sunshine between the Julys

of 1911, 1912, and 1913:—
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July, 1911. Hours of bright sunshine

July, 1912. „ „ „

July, 1913.

310*1

174*1

107*9

A gale from the N.N.W. on the night of the 22nd caused

a very high tide on the Norfolk coast.

The deficiency of rain in this month was more marked than

in July, although less so than in June, but the temperature

generally was rather higher than in July, although 2° deficient.

There was a heavy thunderstorm on the 24th, and another soon

after midnight on the 31st (the accompanying rainfall of which

latter storm had to be reckoned, according to the rules, as part

of the August fall). On only four days did more than a tenth

of an inch of rain fall, and the month was a great contrast to

the previous August. The anniversary of the “ flood ” was

marked by one of the finest and warmest weeks of the summer.

With the exception of the third week, when heavy local

rains fell, the month was generally fine and dry, with more

sunshine during the last week than in the earlier days of the

month. There was a severe thunderstorm on the evening of

the 16th. The total rainfall for the month was 3*05 ins.,

of which 2*64 ins. fell between the 14th and the 22nd.

Tropical rains fell on the 3rd and 5th, and again on the

26th, yielding respectively *76 ins., *85 ins., and ‘78 ins. The

two first-mentioned rainstorms were accompanied by heavy

thunder. With these exceptions the month was generally

mild, bright, and genial, a maximum temperature of 61*6°

having been recorded as late as the 29th. There was in-

sufficient frost to injure the gardens, which remained gay with

August.

September.

October.
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flowers until the month’s close. Mean temperature was
2° in excess of the average.

November.

This month was like a protraction of October, and was

exceedingly mild and fine. It was difficult on some days to

imagine that it was November, which is usually associated

with fog, gloom, damp, and chilliness. Sunshine was as much
as 23 hours in excess of the average, totalling 86 8 hours for

the month, as against 34 hours only in the previous November.

Mean temperature was 3'2° above the normal, and rose to

above 50° on 22 days. Not until the 23rd was there sufficient

frost to do any damage in the garden, and even the frost on

that day, beyond destroying the dahlias and nasturtiums, did

but little harm. Roses and many other flowers were in bloom

throughout the month. There were beautiful “ afterglows
”

on some evenings, that on the 29th being particularly fine,

reminding one of the rosy evenings of November, 1883.

December.

The first snowstorm of the season occurred on the morning

of the 5th, but temperature was very changeable throughout

the month, mildness preponderating. There was a good deal

of cloud, but very little downfall, the total rainfall of the

month having been but ‘79 ins., constituting the driest

December since 1890. The concluding days of the month

were very winterly with frost and snow. The exposed

thermometer fell to 16° on the night of the 30th.

The Seasons.

The following tables show the mean temperature and rainfall

of the four seasons, together with those of the five previous

years, compared with the usual averages- Winter comprises

the three months December to February inclusive; Spring,

March to May; Summer, June to August; and Autumn,

September to November :
—
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Temperature.

Seasons. 1908. 1909. 1910. 1911. 1912. 1913. Average

Depar-
ture of

1913 from
average.

Winter
Spring -

Summer -

Autumn -

degrees

38.8
46’3

59'8

51‘6

degrees

37‘5

46'6

58'4

49‘6

degrees

39’2

47'4

59'5

49'0

degrees

40'2

47'8

63‘6

50'9

degrees

40'8

49‘4

60'0

47’6

degrees

41*2

48'6

58‘4

52'3

degrees

38'4

46'3

60'2

50'1

degrees

+ 2'8

+ 2'3

— 1'8

+ 2’2

Year -

(Jan. to Dee.)

49.0 48'0 49'1 50'5 49'6 49'8 48'8 + 1.0

Rainfall.

Seasons. 1908. 1909. 1910. 1911. 1912. 1913. Average

Depar-
ture of

1913 from
average.

Winter
Spring
Summer -

Autumn -

ins.

6'21

6‘97

7'30

5‘94

ins.

3+1
5'68

8+5
7‘32

ius.

9'96

7+0
7‘62

7'58

ins.

8'55

6+1
4'50

8’02

ins

8'00

3'60

1725
7'58

ins.

6‘34

5'84

4'88

9+5

ins.

537
5+3
6'87

8'38

ins.

+ 0'97

+ 071
— 1'99

+ 077

Year -

(Jan. to Dec.)

25+6 27‘82 31 ’84 26‘67 35.03 24+2 2575 —133

The Winter was the mildest since 1903, which was 0’6"’

warmer. It was wetter than usual, but less so than the three

previous. The Spring was very mild, only 0'8° less so than

the extremely warm one of 1912, and had a rather excessive

rainfall. The Summer was the coolest since 1909 and nearly

as dry as in 1911. The Autumn was the warmest since 1906,

and had more than the normal amount of rain.

The Year.

Taken as a whole, the year, while failing to give the long run

of bright and hot summer days such as were experienced in

1911, formed a pleasing contrast to 1912. Commencing with
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an exceptionally mild winter, with but little frost and hardly

any snow, the month of April, in the second week, gave us the

worst snowstorm of the winter, followed by some dark and

ungenial days. The latter part of that month was very warm

and fine, and, after a showery week at the beginning of May,

the weather was rainless for nineteen consecutive days. The

hot week at the end of May has already been mentioned. June

was fine and dry, and July and August, though good months,

were on some days exceedingly cool, especially July, when

there were several days on which the thermometer barely

reached 60°. The autumn was a very fine one, and was

protracted far into November, the first sharp frost not occurring

until the 23rd of that month. Subsequently the weather was

for the most part mild, until after Christmas, when winterly

conditions set in. One of the most remarkable features of the

year was the extraordinarily early start of vegetation, and early

in January photographs of flowers gathered from the open

adorned the pages of the illustrated papers. March being less

warm, vegetation received a slight check, and by the end of

that month it was less forward than at the same period of 1912,

which was also an abnormally early season. Owing to the

absence of frost, garden flowers were not cut off till much later

than usual, thereby constituting one of the longest flowering

periods on record. Dishes of ripe raspberries grown in the

open were exhibited at the Norwich Chrysanthemum Show in

November. The fruit crop in general was less good than in

the previous year. Harvest began and concluded a little later

than usual, and the fall of the leaf was nearly a month later

than in 1812.

The mean temperature of the year (49'8'J
) was 0'9° above

the average, and the year’s rainfall (24'42 ins.) was 1 '33 ins.

deficient. Bright sunshine (1432‘9 hours) was about 150

hours less than the normal amount. I have again to thank

Mr. J. H. Willis for supplying me with his readings.
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VIII.

WILD BIRDS PROTECTION IN NORFOLK,
1914.

It has long been recognised by those interested in the protec-

tion of wild birds in the County that the Schedule to the Act of

1880 is a very confused list, as it gives in alphabetical order a

number of local names without mention of the scientific name

of the bird indicated. From a careful collation of the various

Acts with the Bye-laws of the Norfolk County Council

and of the Norwich Town Council, it would appear that the

Regulations now in force, shorn of their legal language, can be

thus condensed.

The following birds are protected between the first day of

March and the first day of September :

—

Auk, Little, Mergulus alle, Linn.

Avocet, Recurvirostra avocetta, Linn.

Bee-eater, Merops apiaster, Linn.

Chough, Pyrrhocorax graculus, Linn.

Colin or Virginian Quail, Ortyx virginianus, Linn.

Crossbill, Loxia curvirostra, Linn.

Cuckoo, Ciiculus canorus, Linn.

Curlew or Whaup, Nitmenius ccrquatus, Linn.

Diver (all species)

Dotterel, Eudromias morinellus, Linn.

Dunlin (Stint, Oxbird, Ploverspage, Purre, or Sea Lark), Tringa

alpinci, Linn.

Fulmar, Fulmarus glacialis, Linn.

Gannet or Solan Goose, Sula bassana, Linn.

Godwit (all species)

Grebe or Loon (all species)

Greenshank, Totanus glottis, Linn.

Guillemot or Willock, Alca troile, Linn.

Black Guillemot or Tystey, Uria grylle, Linn.
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Gull or Seamew (all species except Black-backed)

Kittiwake or Tarrock, Rissa tridactyla, Linn.

Lapwing or Peewit, Vanellus vulgaris, Linn.

Lark, Alauda arvensis, Linn.

Merganser (all species)

Nightingale, Daulias luscinia, Linn.

Nightjar (Fern-owl, Goatsucker, or Nighthawk), Caprimulgus

europoeus, Linn.

Oyster-catcher, Hcematopus ostralegus, Linn.

Petrel (all species)

Phalarope (all species)

Plover (all species)

Puffin (Coulterneb or Sea Parrot), Fratercula arctica, Linn.

Quail, Californian, Lophortyx californicus, Shaw

Razorbill (Marrot or Murre), Alca torda, Linn.

Redshank, Totanus calidris, Linn.

Ringed Plover (Ringed Dotterel, Stone Runner, or Stonehatch)

JEgialtis hiaticola, Linn.

Roller, Coracias garrulus, Linn.

Ruff or Reeve, Machetes pugnax, Linn.

Sanderling, Calidris arenaria, Linn.

Sandpiper or Summer-Snipe, Totanus hypoleucus, Linn.

Sand-Martin, Cotile riparia, Linn.

Shag or Scout, Phalacrocorax graculus, Linn.

Shearwater (all species)

Skua (all species)

Smew, Mergus albellus, Linn.

Spoonbill, Platalea leucorodia, Linn.

Stone-Curlew or Thicknee, GEdicnemus scolopax, Gmelin

Whimbrel, Numenius phceopus, Linn.

Woodcock are protected between the first day of February

and the 13th day of August.

Snipe, Teal and all species of Duck are protected between

the first day of March and the first day of August.

The following birds are protected throughout the year :
—

Avocet, Recurvirostra avocetta, Linn. (In County of Norwich

only.)
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Bittern, Common, Botaunis stellaris, Linn.

Bittern, Little, Ardetta minuta, Linn.

Bustard, Great, Otis tarda, Linn.

Goldfinch, Carduelis elegans, Steph.

Grebe, Great Crested, Podicipes cristatus, Linn.

Harrier (all species)

Hobby, Falco subbuteo, Linn.

Hoopoe, Upupa epops, Linn.

Kingfisher, Alcedo ispida
,
Linn.

Oriole, Golden, Oriolus galbula, Linn.

Owl (all species except the Little Owl, Athene noctua, Scopoli)

Redpoll (all species)

Sandgrouse, Syrrhaptes paradoxus, Pallas.

Siskin, Chrysomitris spinas, Linn.

Spoonbill, Platalea leucorodia, Linn. (In County of Norwich

only)

Stilt, Black-winged, Himantopus Candidas, Bonnat.

Tern (all species)

Tit, Bearded (Reedlingor Reed-Pheasant), Panurus biarmicus,

Linn.

Woodpecker (all species).

At Blakeney Point all Wild Birds are protected between

March 1st and September 1st.

All Wild Birds are protected on Sundays between the first

day of September and the first day of March in the following

areas, to which is now added Blakeney Point, and the Eggs of

all Wild Birds are protected in the same areas until the last

day of February, 1919:—
“ (a) Hickling Broad, Whitesley and Heigham Sounds,

Blackfleet Broad, Horsey Mere, Martham and Somerton Broads,

and the Rands, Skirts, and Walls thereof, and Fens and Reed

Grounds appertaining thereto respectively, and the Islands

therein, and Dykes communicating therewith, including the

Hundred Stream or Thurne River and Ancient Bed and the

Rands and Walls thereof from Heigham Bridge to the Sea at

Winterton, and all the Marshes and low-lying and uncultivated

L
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lands, Fens, Reed Grounds, Warrens, Marram or Sand Hills

and Sea Shore, to the line of high water mark in the several

Parishes of Waxham, Horsey, Potter Heigham, and Hickling,

and such part of the Parish of Catfield as lies to the East of

the Midland and Great Northern Joint Railway.
11

(b ) The Warrens, Marram or Sand Hills, and Sea Shore,

to the line of high water mark in the Parish of Winterton.
“

(c) Such parts of the Rivers Yare and Wensum as are

within the administrative County of Norfolk, and the Streams

communicating therewith; the River Bure and the Streams

communicating therewith
;

and Rockland and Surlingham

Broads, and the Rands, Skirts, and Walls of each such River

and Broad, and Fens and Reed Grounds appertaining thereto

respectively, and the Islands therein, and the Dykes communi-

cating therewith.

“ (d) The series of Broads known as Ormesbv, Rollesby,

Hemsby, Filby, and Burgh Broads, and the Rands, Skirts, and

Walls thereof, and the Dykes communicating therewith
;
and

the Fens, Reed Grounds, and low-lying Lands, Marshes, and

Pastures adjacent thereto, including Lady Broad or Hard Fen

Water in the Parish of Filby, Brandyke Broad in the Parish

of Burgh St. Margaret, and Muckfleet Dyke, and the Marshes

and low-lying Lands and Pastures near or adjacent thereto

respectively.

“
(e

)

The whole of the Foreshore of the County of Norfolk,

including the Shingle, Sand Hills, Salt Marshes, Creeks, and

other unenclosed Lands extending from high water mark to the

first boundary of enclosed or cultivated land separating the

Foreshore from them.”

The Eggs of the following birds are protected throughout the

County :

—

Bittern, Common, Botaurus stellaris, Linn.

Bittern, Little, Ardetta minuta, Linn.

Bustard, Great, Otis tarda, Linn.

Crossbill, Loxia curvirostra, Linn.

Grebe, Great Crested, Podicipes cristatus, Linn.

Harrier (all species)

Hobby, Falco subbuteo, Linn.
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Kingfisher, Alcedo ispida, Linn.

Owl (all species)

Oyster-catcher, Hcematopus ostralegus, Linn.

Plover, Ringed (Ringed Dotterel, Stone Runner or Stonehatch),

AEgialtis hiaticola, Linn.

Ruff or Reeve, Machetes pngnax, Linn.

Sand-Martin, Cotile riparia, Linn.

Stone-Curlew, CEdicnemus scolopax, Gmelin

Teal (all species)

Terns (Sea Swallows, Pearls, or Dip Ears), all spec.c-s

Tit, Bearded, Panurus biarmicus, Linn.

Wild Duck (all species)

Woodcock, Scolopax rusticula, Linn.

Woodlark, Alauda arborea, Linn.

Within the County of the City of Norwich, which extends,

by river, from Hellesdon Bridge to Hardley Cross and from

Trowse Bridge to Earlham Bridge, the taking or destroying of

the eggs of any species of Wild Bird

—

except the House

Sparrow—is prohibited until the last day of February, 1919.

Penalties.

£l for every bird or egg taken or destroyed, and forfeiture

of such birds or eggs, as well as forfeiture of any trap-net,

snare, or decoy-bird used for taking Wild Birds in contraven-

tion of the Acts.

Attention is also called to a Bye-law of the Great

Yarmouth Port and Haven Commissioners, which prohibits,

under a penalty of £5, the use of any firearm or air-gun

by persons “ while using or while in, or upon, or about the

Rivers or the banks or shores thereof ” under the control of

the Commissioners.

As the Rivers under such control extend from Yarmouth to

Hellesdon Mill on the Wensum, to Geldeston Lock on the

Waveney, to Coltishall Lock on the Bure, to Wayford Bridge

on the Ant, and to the whole course of the Thurne, such a

Regulation, if properly enforced, would be of great help in the

preservation of our Marshland birds.

E. G.
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IX.

NOTES ON THE AUTUMN MIGRATION ON
THE NORFOLK COAST.

By B. B. Riviere, F.R.C.S., M.B.O.U.

Read November 25th, 1913.

The following notes were made during twelve days spent upon

the coast of Norfolk in the middle of October, 1913 :

—

October 10th.—At Yarmouth large flocks of Linnets were

coasting south along the denes between 6.30 and 9 o’clock in

the morning.

In the afternoon I saw two Merlins on the sand hills at

Winterton.

October 11th. Winterton.—A large passage of Sky-

larks took place during the morning
;

the birds were coming in

from the sea with half a gale from the S.E. blowing across

them, i.e., nearly at right angles to their line of flight.

A few flocks of Starlings also came in, and I found three

drowned Redwings at high-water mark.

In the afternoon I came across a flock of between thirty and

forty Gold Crests, evidently just arrived and absurdly tame,

in some faggots on the sand hills. With them were three

Robins, one of which I shot, and found it to be of the small

pale Continental race.

October 12th. Winterton.—Wind W. and very light.

From 6 to 9 o’clock in the morning Skylarks were passing

north along the coast line almost continuously, flying singly

and in small flocks. A few flocks of Linnets were also coast-

ing north. During the morning a large flock of about two

hundred Starlings came flying over the sand hills from inland,

and after lifting high in the air and circling round once, went

straight away out to sea and were lost to view.



AUTUMN MIGRATION ON THE NORFOLK COAST. 771

I am not aware of any record of Starlings leaving the

Norfolk coast during the autumn, and it is a movement which

I think requires further investigation.

In the afternoon, while driving along the road near Horsey,

1 came across an unusually large flock of Reed Buntings, the

rough herbage and hedge beside the road being full of them,

whilst numbers were sitting on the telegraph wires.

October 13th. Palling.—Very light S. wind. Sky-

larks were coming in from the sea, in small straggling flocks,

all the early part of the morning. I watched these flocks

through glasses as they passed inland, and they all settled upon

the ground about 300 yards from the shore. During the morn-

ing two Redwings, a few parties of Rooks, and one of Hooded

Crows also came in.

Out of three flocks of Rooks, whose course I followed with

the glasses, one went down upon a field about a quarter of a

mile inland, whilst the other two passed straight on out of sight.

From 6 a.m. till 9 o’clock a very large southward coasting

movement took place
;
Linnets and Greenfinches, a few Gold-

finches and Reed Buntings, and, I think, Yellow Hammers

were passing in flocks along the sand-hills almost continuously.

October 14th. Palling.—Very light S. wind. Another

great southward coasting movement of Linnets and Green-

finches took place during the early morning, ceasing at 9 o’clock.

Soon afterwards the hedge which runs behind the sand hills at

Waxham was full of Linnets, Greenfinches, Reed Buntings

and Yellow Hammers. A Martin passed close to me, flying

south along the sand-hills, and a few Skylarks and one flock of

Starlings came in from the sea.

October 15th. Cley.—Wind W.N.W., fresh. A few

Skylarks were seen coasting west along Cley during the early

morning.

Later in the day I came upon a small flock of Shorelarks at

Blakeney Point.

OCTOBER 17th-—A Wheatear at Blakeney Point.

October 21st. Hunstanton.—Falling glass, rain, and

S.W. wind. A large migration of Skylarks, Starlings and
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Lapwings, with a few flocks of Rooks and several large flocks

of Linnets, took place during the morning, flocks passing at

frequent intervals until mid-day. All these birds came from

the east along the coast line, passed Hunstanton, and, still

following the coast, turned S.W. along the shore of the Wash
towards Heacham. I met with a small flock of Shorelarks on

Hunstanton beach, and in the afternoon saw a Wheatear and a

Black Redstart.

October 22nd. Hunstanton.—

F

ine. Light S.W. wind.

Quite a rush of birds took place during the morning, the

movement lasting from dawn until mid-day, and the line of

flight being identical with that of the previous day. The birds

taking part in this migration were Chaffinches (from dawn until

9 o’clock), Linnets, Greenfinches, Skylarks, Starlings, Rooks,

Lapwings, and a few Meadow Pipits and Reed Buntings.

I also saw two more Black Redstarts during the morning.

To my mind, Hunstanton is the most favourable spot of any

upon the Norfolk coast for observing the late autumn migration.

The line of flight of these migrants on October 21st and 22nd,

i.e., from east to west along the north coast of Norfolk, and

then south-west along the shore of the Wash, with Hunstanton

as the turning-point, is the course which was being followed by

the big rush of migrants seen by Dr. S. Long and myself on

Nov. 7th, 1912 (Zoologist : May, 1913), and seems to be a

favourite one with certain species after crossing the North

Sea. For birds from Central Europe making an east to west

passage it would be practically a direct continuation of their

flight, and on October 22nd, whilst the birds I saw were

passing Hunstanton, some of the same species (Skylarks,

Starlings and Lapwings) were also passing Cley, flying from

east to west (R. Pinchin). But I think it possible that this

route is also used by birds from Northern Europe, in pre-

ference to passing straight inland, after crossing the North Sea

from N.E. to S.W. Amongst the birds seen by Dr. Long and

myself following this course on Nov. 7th, 1912, were such

northern species as Fieldfares, Redwings and Hooded Crows.

Again, a preference for this route would explain the
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northerly and westerly coasting movement of Skylarks which

takes place so regularly on the Norfolk coast during the early

mornings throughout October, the supposition being that they

are birds which have crossed the North Sea and are continuing

their passage inland via the coast of Norfolk and the south-east

shore of the Wash. The late Lord Lilford called attention to

the valley of the river Nene, from the Wash as far as

Thrapston, as a route much used by autumn migrants

(“Studies in Bird Migration,” by W. Eagle Clarke : Vol- I.,

page 95), and it seems probable that this is the normal con-

tinuation of the line of flight I have described.

X.

THE IRRUPTION OF WAXWINGS INTO NORFOLK
DURING THE WINTER OF 1913-14.

By J. H. Gurney, F.Z.S., M.B.O.U.

The first Waxwing, of which any record was handed in for the

counties of Norfolk and Suffolk, was a fine crested bird sent to

Mr. Arthur Patterson on November 15th, 1913, a date ten days

later than for Yorkshire. After that, for two months or more,

Waxwings kept on coming, as it were in waves, and until well

into February they were to be seen, singly or in small flocks,

in both counties. At first they were met with in parishes near

the sea, and in one instance Mr. H. Cole saw a flock at Cromer

in the act of arriving (November 15th), but they soon made

their way inland. They appeared to be hungry birds, not only

after their voyage, but by nature, in their eagerness for berries

freely entering villages, and not being afraid of the outskirts of

such large towns as Norwich and Cromer. At Norwich a

small flock actually got as far in among the houses as St. Giles’

Gates, and one came down the chimney of Dr. Mills’ house in

Surrey Street into a drawing room, where it was promptly

captured. The same indifference to man was remarked in
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Belgium, where Mr. Coopman found them “ venant meme
voleter sur lgs boulevards de la ville de Verviers, tels des

etourneaux familiers ” (Rev. Fran. d’Orn., 1914, p. 327), and

it is evident that that habit is general. Tameness, however,

is a characteristic of the Waxwing in its native country, and I

remember, too, remarking it in some which were in confinement.

Their fondness for drinking is also a trait which will not fail

to be noticed
;
house gutters were made use of by the little

flock of five or six which frequented Earlham Road, and the

river brink by a pair at Trowse Bridge.

It is difficult to say how many Waxwings really came to

Norfolk, but certainly the presence of at least a hundred

and eight was announced. Fortunately most of them were

seen (not shot) by observers who were content to spare

them, so very likely a few were counted twice over. The

last announcement of their presence received from Norfolk was

from Mr. Russell Colman, who ascertained that the survivor

of a pair which were located on some hawthorns near Trowse

Bridge at the beginning of March remained there until April

5th, 1914. Mr. Colman employed a man to watch it, but it

was not seen later than that, and must have either died or

migrated. Many Waxwings were also seen in the north of

Suffolk, and their presence registered by Mr. C. B. Ticehurst,

Mr. Saunders, and others who were looking out. Undoubtedly

the total for the two counties exceeded anything since the

Waxwing winter of 1866-7, when Henry Stevenson reckoned

up a hundred and forty-four specimens (Trans., N. & N. Nat.

Soc., Vol. III., p. 326). But even that visitation cannot

have been so great as the big rush in the winter of 1849-50,

the earliest irruption of which any complete record is pre-

served. This time the front of the Waxwing army has left

its mark over the greater part of Western Europe, certainly

from Norway to the South of France (I heard of some near

Hyferes), throughout Belgium and Holland (see “ Le Gerfaut,"

1914, p. 74), and in many parts of Germany.

To what cause are we to turn for so universal an irruption ?

In all probability there had been one or more unusually prolific
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breeding seasons over some wide area in Western Siberia or

Northern Russia. Another, but less likely, solution of their

presence is failure of food supply in those quarters ; but Wax-

wings are omnivorous, no sort of berry seeming to come amiss,

except the holly. Examples dissected by Mr. E. T. Roberts,

of Norwich, had been eating elder-berries, bullaces, and

hawthorn berries.

XL

FAUNA AND FLORA OF NORFOLK.

Part V.

—

Lepidoptera (Fifth List).*

By E. A. Atmore, F.E.S.

As no additions to the Lepidoptera of Norfolk have been

published in the Transactions of the Society since the year

1899, it has been thought desirable to issue a further list of

species which have been met with in the County since that

time. The number of species previously recorded being so

large, it cannot reasonably be expected that additions to the

list will be very numerous. It is satisfactory, however, to

note that some of them are of considerable interest, either on

account of their rarity or because they have not long been

added to the British Fauna.

My thanks are due to Mr. A. Plunkett and Mr. H. J.

Thouless, of Norwich, and to Mr. R. S. Smith, junr., of

Downham Market, for lists of species taken by them. I also

am fortunate enough to be able to add several species which

have not yet been recorded in any of the previous lists.

DIURNI.

PlERlS DAPLIDICE, Linn. A female in fine condition was

taken on July 17th, 1912, at Harford Bridges,

near Norwich, by Mr. Gerard H. Gurney. This

specimen was exhibited at a meeting of the

Society (Trans., Vol. IX., p. 641).

The previous lists will be fouud in the Society’s Transactions, Vol. I., 1873-4,

Supplement; Vol. III., p. 683; Vol. IV., p. 691 ;
Vol. VI., p. 533.
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NOCTURNI.

Sesia cynipiform cynipiformis, Esp. King’s Lynn. One

female on an oak stump, Aug:, 1899. Mr.

Plunkett also records a female taken on a tray

of flowers in Norwich Market Place, May 25th,

1912.

Lithosia pygm^eola, Dbld. Several specimens taken on

the Coast of Norfolk by the Rev. J. W.
Metcalfe in July, 1912 (“ Entomologist,”

October, 1912, p. 290) ; and in 1913 four

specimens were met with on the coast by

Mr. F. H. Lyon. This is a very interesting

addition to the list. Probably most of the

British specimens met with in recent years

have been captured at Deal.

GEOMETRyE.

Nyssia hispidaria, Schiff. Norwich. Taken by Mr.

Plunkett, March 14th and 20th, 1903, and

February 14th, 1905 ;
also near Cromer, at

rest on a tree trunk, by Mr. A. C. Morris. It

is also recorded in “ Barrett’s Lepidoptera ” as

occurring rarely in Norfolk.

Eupithecia TOGATA, Fab. Horsford. Taken by Mr.

Plunkett, June 3rd, 1909. This species is

attached to Spruce fir (Pinus abies), its larva:

feeding in the cones.

,, PUSILLATA, Schiff. King’s Lynn. By no

means uncommon among spruce fir. In May
this year it was quite plentiful ; also found

near Downham Market by Mr. R. S. Smith.

Phibalapteryx vitalbata, Schiff. Norwich. Taken by

Mr. H. J. Thouless.

NOCTUyE.

Xylophasia zollikoferi, Frr. Norwich. This is the

most remarkable and interesting of all Mr.
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Plunkett’s captures. He had the extreme good

fortune to take one fine specimen of this rarity

at electric light, September 26th, 1909 (the

fourth British specimen), Trans. Vol. IX., p. 213.

It is also rare on the Continent.

Laphygma EXIGUA, Htib. Norwich- This is another of Mr.

Plunkett’s interesting additions to the list. He
took eighteen specimens at electric light from

Sept. 22nd to 26th, 1903, and states that he

could have taken forty ! ! but did not know what

they were at the time. One more was taken by

him in August, 1908. It is usually a rare

species, and found sparingly in the South ;
but

many specimens were captured in South Devon

in the autumns of 1896 and 189/.

XANTHIA OCELLARIS, Bkh. Norwich. One in Sept., 1903,

and another Sept- 24th, 1909, taken by Mr.

A. J. Thouless
;

a third specimen at Norwich,

Sept. 26th, 1909, by Mr. Plunkett
;

four

specimens have also been met with at Downham
Market by Mr. R. S. Smith—one in each of the

years 1904, 1905, 1906, and 1909. Its first

occurrence in Britain was in 1893.

TORTRICES.

Coccyx (Asthenia) subsequana, Haw. I have taken this

interesting species rather plentifully in wooded

districts near King’s Lynn, where it appears to

be more particularly attached to Pinus picea (the

silver fir) ; but according to my experience it can

also be obtained from Pinus abies (spruce fir).

Usually considered a rare species.

,, COSMOPHORANA, Tr. King’s Lynn. One speci-

men flying round fir trees. An unlooked-for

species here, being found most frequently in

Scotland.
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Rhyacionia (Retinia) PURDEYI, Durrant. A few specimens

flying round fir trees were taken in Norfolk by

the Rev. W. G. Whittingham in Aug., 1912

(Entom., Vol. XLV., p. 295). This species was

discovered at Folkestone in July, 1911, by Mr.

W. Purdey, in whose honour it has been named.

Conchylis (Lozopera) dilucidana, Steph. Near Swaff-

ham, where it occurs among its larval food-plant

(Pastinaca sativa), common parsnip.

TINEINA.

Adela SULZELLA, W.V. King’s Lynn. Three specimens.

Gelechia CELERELLA, Dough Hunstanton. Three speci-

mens-

„ (Teleia) TRIPARELLA, Zell. King’s Lynn. Not

common.

„ (Recurvaria) NANELLA, Hub. King’s Lynn.

One only
;

found sitting on a wooden fence

outside a garden near the town.

„ (Anacampsis) VORTICELLA, Zell. King’s Lynn.

Common among Lotus corniculatus.

Argyresthia (Blastotere) glabratella, Zell. Lord

Walsingham took a series of two dozen specimens

of this species at Merton in June, 1906, and in

August of the same year it was added by him to

the British Fauna (E. M. Mag., Vol. XLIL,

p. 169). Its larva is said to feed in the twigs of

spruce fir. I also met with specimens at King’s

Lynn in 1908, and have since then taken a few

annually. So far as I know, these are the only

localities for the species in the British Isles.

Coleophora TRICOLOR, Wlsm. A new species added to the

British Fauna and described by Lord Walsing-

ham from specimens taken by him at Merton in

1891 and 1899 (E. M. Mag., Vol. XXXV., p. 201).
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I also met with a few specimens near Swaffham

in July, 1908, and in subsequent years. This

species does not appear to have occured outside

Norfolk.

CATAPLECTICA FARRENI, Wlsm. The first specimens of this

new species were taken by Mr. W. Farren, near

Cambridge, at the end of June, 1893. It is

named in honour of the captor by Lord

Walsingham, and described by him (E.M. Mag.,

Vol. XXX., p. 199). Specimens have since been

met with by me at King’s Lynn. I know of

no captures outside Cambridgeshire and Norfolk.

Elachista PERPLEXELLA, Stn. King’s Lynn and near

Swaffham. Not common.

,, T/ENIATELLA, Stn. King’s Lynn. Not common.

,, ADSCITELLA, Stn. King’s Lynn. Local, but not

uncommon where it occurs.

,,
SCIRPI, Stn. Near Hunstanton. Very sparingly

taken among Scirpus maritimus.

Lithocolletis CAVELLA, Zell. King’s Lynn. Bred in

plenty from large mines in leaves of birch.

,,
ANDERIDAi, Flet- King’s Lynn. Bred from small

mines in leaves of very young birch trees.

„ CONCOMITELLA, Bnks. King’s Lynn. Bred in

numbers from mines in leaves of wild apple.

„ OXYACANTHA5, Frey. King’s Lynn, and West

Norfolk generally. A long series bred from

small mines in leaves of hawthorn.

„ BLANCARDELLA, Fab. King’s Lynn. A few

specimens bred from mines in leaves of wild

apple.

[In the first published list of Lepidoptera (Trans. Vol. I.,

1873, p. 73 (supplement), will be found Lithocolletis pomifoliella,

Zell. More than one species have now been found to be

mixed up and included under this name. L. pomifoliella

should therefere be expunged from the list, and the three last-

mentioned species substituted for it.]
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ADDITIONAL NOTES ON LEPIDOPTERA
ALREADY RECORDED IN THE NORFOLK LIST.

Thecla W. ALBUM, 111. Weeting. Several specimens bred

from larvae by Mr. H. J. Thouless. I have also

bred a long series from larvae found near King’s

Lynn.

Sphinx CONVOLVULI, Linn. Norwich. Mr. Plunkett states

that within a radius of a quarter of a mile 105

specimens were taken at electric light in the

autumn of 1901 !

Deilephila LIVORNICA, Esp. One taken at Cromer May
22nd, 1912, by Mr. F. H. Barclay.

Ch^ROCAMPA CELERIO, Linn-, Norwich. One taken at

electric light Sept. 22nd, 1901, by Mr. Plunkett.

SESIA CULICIFORMIS, Linn. Foxley Wood. Several speci-

mens taken by the Rev. A. M. Moss. I have

seen the work of larvae in birch stumps near

King’s Lynn.

„ SPHECIFORMIS, W.V. King’s Lynn. I netted one a

few years ago, but unfortunately lost it. This

specimen was sitting on flowers of bramble

beneath an alder tree.

,,
BEMBECIFORMIS, Hub. King’s Lynn. Occasionally

taken.

LlTHOSIA HELVOLA, Ochs. (Deplana , Esp.) King’s Lynn.

A few specimens. I have known it to visit

“ sugar ” here more than once.

,, QUADRA, Linn. Norwich. One female taken at

light by Mr. Plunkett, July 12th, 1902.

ARCTIA VILLICA, Linn. Norwich. One taken June 22nd,

1906, at electric light, by Mr. Plunkett.

LlPARIS CHRYSORRHCEA, Linn. Hunstanton. Larvae of fre-

quent occurrence.

„ MONACHA, Linn. King’s Lynn, and near Swaffham.

Scarce.
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SELENIA ILLUSTRARIA, Hub. Horsford, Norwich, Horning.

Mr. Thouless.

ENNOMOS FUSCANTARIA, Haw. Norwich. Mr. Thouless.

Acidalia RUBRICATA, W.V. Downham Market. Mr. Smith,

and near King’s Lynn.

,, ORNATA, Scop. Near Swaffham. Sometimes

common.

Aspilates CITRARIA, Hiib. King’s Lynn. Locally common.

Eupithecia DODONEATA, Con. Downham Market. Mr.

Smith.

Lobophora HEXAPTERATA, W.V. King’s Lynn. Occasionally

taken.

,, LOBULATA, Hiib. Horsford, April, 1912. Mr.

Thouless.

Melanippe RIVATA, Hiib. Near Swaffham. Not rare.

Anticlea SINUATA, W.V. Near Swaffham. Scarce.

•„ RUBIDATA, W.V. Near Swaffham.

Phibalapteryx tersata, W.V. Norwich. Mr. Thouless.

ClDARlA SAGITTATA, Fab. A few taken near Downham
Market by Mr. Smith from 1904 to 1912. I took

one at
*' Sugar,” near King’s Lynn, a few years

ago.

CERURA BICUSPIS, Bork. Horsford. Three specimens bred

from larvae found by the Rev. A. M. Moss,

Norwich
;
two specimens taken at electric light,

July, 1902, and June, 1907, by Mr. Plunkett.

STAUROPUS FAGI, Linn. Horsford and Stratton Strawless.

Mr. Thouless
;
Norwich in 1903 and 1909, two

specimens, Mr. Plunkett.

Notodonta cucullina, W.V. Costessey. Several specimens

taken by Mr. Thouless.

,, CHAONIA, W.V. King’s Lynn.

,, DODONAiA, Linn. King’s Lynn.

ACRONYCTA LEPORINA, Linn. King’s Lynn. The larvae of

frequent occurrence.

,,
ALNI, Linn. Norwich. Four specimens taken

at electric light in 1901 by Mr. Plunkett.
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Leucania OBSOLETA, Hiib. Downham Market, Mr. Smith;

and Norwich, Mr. Plunkett.

SENTA ULViE, Hub. Taken by Mr. Smith near Downham
Market.

Xylophasia scolopacina, Esp. One specimen taken at

Costessey in August, 1906, by Mr. Thouless.

This species is by no means met with so

frequently in the county as formerly.

Agrotis saucia, Hiib. Norwich. Mr. Thouless found

several pupae in his garden in August, 1904.

„ AGATHINA, Dup. Horsford. Local, but not un-

common. Mr. Thouless.

„ ravida, W.V. (Obscura). Downham Market. A
dark specimen taken by Mr. Smith in July, 1909.

NOCTUA RHOMBOIDEA, Tr. Horning. One specimen, Mr.

Plunkett.

„ NEGLECTA- Hiib. (Castanea). Horsford. Mr.

Thouless.

Xanthia aurago, W.V. Costessy and Bowthorpe. Mr.

Thouless.

Tethea retusa, Linn. Horning. Several specimens in

1911, Mr. Thouless.

Dianthcecia conspersa, W.V. Norwich. Several taken at

electric light in June and July by Mr. Plunkett.

APLECTA OCCULTA, Linn. Norwich- One at electric light

August 25th, 1902, Mr. Plunkett.

Hadena genist^e, Bork. Norwich. Several at electric

light, Mr. Plunkett. I have also taken it at

King’s Lynn.

Cucullia chamomillaj, W.V. Downham Market. Mr.

Smith
;
and several taken on walls at Norwich

and Yarmouth by Mr- Thouless.

Heliothis armigera, Hiib. Norwich. Two specimens in

1901, Mr. Plunkett.

Bankia ARGENTULA, Hiib. Near Downham Market, Mr.

Smith.

Brephos NOTHA, Hiib. Downham Market. Mr. Smith.
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PLUSIA MONETA, Fab. Downham Market. Several bred

from larvae found there by Mr. Smith. Norwich.

Not uncommon, Mr. Thouless.

Crambus SALINELLUS, Tutt. King’s Lynn. Very local, but

sometimes not rare on salt marshes.

Myelophila CRIBRELLA, Hub. King’s Lvnn. Very local.

Olindia ULMANA, Hub. King’s Lynn. Scarce.

Ephippiphora RAVULANA, H.S. (Obscurana ). King’s Lynn.

This is generally considered to be a very rare

species, but it still occurs annually here among

birch trees.

STIGMONOTA OROBANA, Tr. Near Swaffham. Very local,

and not common.

Olcophora LUNARIS, Haw. King’s Lynn. Very local, but

not scarce.

Cedestis GYSSELINELLA, Kuhl. King’s Lynn. Rather com-

mon among Scots pine.

AsYCHNA ^eratella, Zell. Near Swaffham. Three speci-

mens.

Stephensia brunnichella, Linn. Near Swaffham.

Occasionally taken.

M
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XII.

FAUNA AND FLORA OF NORFOLK.

Additions to Part XI., Birds (Sixth List),+

1909—1913.

By S. H. Long, M.D., F.Z.S., M.B.O.U., and

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

With the issue of the last part of each successive volume

of these Transactions since the publication of Vol. IV.

(which covers the years 1884-89), there have appeared lists

containing the records of all the birds that have been known

to occur in the county of Norfolk. To these lists have been

added from time to time notes of the occurrences of those other

species which visit us but rarely, or which, for some other reason,

have been considered of sufficient interest to mention. These

records have thus come to be valuable additions to the informa-

tion contained in Stevenson’s “ Birds of Norfolk,” the third

and last volume of which was published in 1890.

Hitherto, these lists have appeared under the joint names of

Messrs. J. H. Gurney and T. Southwell; but in consequence

of the lamented death of the latter, in 1909, this strong com-

bination in authorship can no longer continue.

In carrying on these ornithological records to the end of

1913, we desire most gratefully to acknowledge the assistance

Mr. Gurney has continued to give in their compilation, and the

free use we have made of his annual Ornithological Reports

published in the “ Zoologist.” The total number of species

recorded for the county up to the end of the year 1908 was

317. To this number we are now able to make one addition,

namely, the British Willow-Titmouse (Parus atrtcapiilus

Kleinschmidti) ,
but we have to record the occurrence of one

t For previous Lists see Vols. IV., 259 and 397; V., 642; VI., 501; VII., 733;

VIII., 847.

A indicates that the species is new to the County List. Square brackets
indicate that the record is doubtful.
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or two geographical forms which have not hitherto been identified

in our area. This includes the estuary of Breydon Water,

though part of this well-known tidal flat is in the county of

Suffolk.

As the British Ornithologists’ Union has not published its

long-promised revised list of British birds by the time we are

obliged to go to press, we have adhered to the old order used

by our predecessors, namely, that of the 4th Edition of

Yarrell’s ‘ British Birds.”

Eagle, White-tailed (Sea).—One was shot at Downham
at the beginning of March, 1911, and another

was seen at Fritton by Mr. A. R. Buxton on

March 4th, 1913. (Zool., Ap., 1912, and May,

1914).

Falcon, Red-footed.—A specimen of this species was

brought into Yarmouth at the beginning of June,

1911. (Zool., Ap., 1912).

BUZZARD, Honey. A specimen was obtained at Haddiscoe

in the second week of Oct., 1909. (“ British

Birds,” Vol. III., p. 309).

HARRIER, Marsh.—One seen in the Broads District on April

25th, 1909. (B.B.R.). On Aug. 3rd, 1909, a

young bird, believed to have been a locally bred

one, was flushed by the Rev. M. C. H. Bird in

the Broads District. (Zool., Ap., 1910). On
May 22nd, 1913, one was seen in the Broads

District. (B.B.R.).

Harrier, Montagu’s.— In 1909, a pair probably nested in the

S.W. district of the county, where they were

seen during the summer, and in East Norfolk

two pairs were known to have eggs. (Zool.,

Ap., 1910). In the Eastern District of the

county two pairs nested and hatched off in 1911,

one of the young birds being killed by an otter.

In 1912, three pairs nested and one pair hatched

off. In 1913, several birds were seen, but it is
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not known whether any of them nested. (This

information has been obtained from reliable

sources, but only on condition that names are not

mentioned).

Owl, Scops.—One was heard almost nightly at Heacham by

Mr. B. Lowerison during May and June, 1912,

but at last it fell a victim to the gamekeeper.

This makes the sixth reliable record for the

county. (Zook, May, 1913).

Owl, Little.—This species is undoubtedly invading the

county. In Feb., 1910, one was caught in a

rabbit trap at Costessey, and in the autumn of

this year Mr. R. Clarke, of Snettisham, received

no less than six. During 1911 several were seen
;

one at Merton Hall (H. Noble). In 191? Mr.

Tracey reports on good authority that the species

bred near King’s Lynn. (Zook, May, 1911, and

Ap., 1912). Another was taken from a rabbit

trap at Easton on Ap. 27th. 1913. (B.B.R.).

ORIOLE, Golden.—An immature female was shot at Cley,

August 19th, 1909. (Zook, Ap., 1910).

Dipper.—A specimen of the Scandinavian or Black-breasted

Dipper was shot at Coltishall, Feb. 10th, 1909.

(S.H.L.).

REDBREAST.—Continental forms of Eritliacus rubecula un-

doubtedly occur on the Norfolk coast during every

autumn migration, as do the Continental forms of

the Goldcrest and Song Thrush. Specimens were

recorded from Yarmouth by Mr. C. B. Ticehurst

during the autumn of 1910 ;
and a specimen was

obtained, and others seen at Winterton by one

of us (B.B.R.) on October 11th, 1913.

Bluethroat, Red-spotted.—Mr. E. C. Arnold records

(“ British Birds,” Vol. IV., p. 182) an unusually

large influx of Bluethroats on the Norfolk coast

between Sept. 14th and 19th, 1910. Referring

to Sept. 14th, he writes :

—
“ The visitation
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extended over about two miles, and there must

have been at least thirty or forty birds in the

bushes, scattered about singly, not in parties.

From all I could gather, there were nearly as

many adults as there were immatures.”

Mr. Clifford Borrer reports (“ British Birds,”

Vol. IV., p. 148) that an Arctic Bluethroat

(C . suecica) was obtained on the north coast of

Norfolk during the third week in May, 1910.

Red-spotted Bluethroats usually miss our coast

during the spring northern migration, though

some are usually reported during the return

migration in the autumn.

REDSTART, Black.

—

Individual specimens are not infrequently

seen on the coast in the late autumn. They have

been observed by both of us.

Warbler, Icterine.

—

A female was shot at Wells, Sept.

13th, 1911. (F. Penrose, “British Birds,”

Vol. V., p. 188).

Reed-Warbler, Great.

—

Mr. Campbell Taylor saw a large

Reed-Warbler in the Broads district in 1912,

“which he was satisfied was A. turdoides.”

(Zook, May, 1913).

WARBLER, Aquatic.—A female obtained on Blakeney golf

course, Oct. 23rd, 1912. (C. Borrer, “British

Birds,” Vol. VI., p. 220).

Warbler, Yellow-browed.

—

On Sept. 16th, 1910, Mr.

F. Richards identified a Yellow-browed Warbler

on the coast. (Zook, May, 1911).

Warbler, Barred.—Mr. E. C. Arnold saw a specimen in

East Norfolk on Sept. 20th, 1910. Another

specimen was obtained by Mr. F. Richards in

the same locality on Sept. 27th, and exhibited

at the British Ornithologists’ Club (c/. Bulk

B.O.C., Vol. XXVII., p. 16).

An immature female was obtained by Mr.

G. F. Arnold at Blakeney, Sept. 3rd, 1912, and
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Mr. Witherby records (“ British Birds,” Vol. VI.,

' p. 220) that three more were taken in the same

locality about the same time.

On Sept. 2nd, 1913, an immature Barred

Warbler was shot at Cley. (E. C. Arnold,

“British Birds,” Vol. VII., p. 172).

Firecrest.—On Nov. 6th, 1913, a female was shot at Cley.

(H. Payne Williams, “ British Birds,” Vol. VII.,

p. 319).

Tit, Great.—A large influx of Great Tits upon the coasts of

Norfolk and Suffolk was observed by Mr. C. B.

Ticehurst during Oct. and beginning of Nov.,

1910. All the specimens examined by him were

examples of the Continental Great Tit (Parus

major majorh (c/.
“ British Birds,” Vol. IV.,

p. 247).

*Titmouse, WILLOW (Parus A. Kleinschmidti).—A specimen

of the British Willow-Titmouse was obtained by

Capt. A. E. Hamerton at Loddon in January,

1893, and another by Mr. C. B. Ticehurst, near

Beccles, on Aug. 9th, 1912. (c/. “ British Birds,”

Vol. VI., p. 219). This is the first record of this

species for the county.

WAXWING.—On Nov. 25th, 1910, one was seen at Cromer by

Mr. F. H. Barclay, and another was received

by Mr. Roberts, of Norwich, and seen by Mr.

J- H. Gurney. During Jan., 1911, Mr. Lowne,

of Yarmouth, received two. (Zool., May, 1911,

and Ap., 1912). Of the large immigration of

these birds into Norfolk during the winter of

1913-14 Mr. J. H. Gurney has written separately,

and his note appears elsewhere (p. 773) in this

volume.

[Wagtail, Black-headed.—A bird which was probably an

example of Motacilla fiava melanocephala was

identified by Mr. J. R. Harding in Norfolk on
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June 17th, 1910. (cf. “British Birds,” Vol. IV.,

p. 92] .

PlPIT, Tawny.

—

On Sept. 15th, 1910, an adult bird of this

species was shot at Blakeney. (cf. Bull., B.O.C.,

Vol. XXVII., p. 16).

Bunting, Lapland.—One was caught near Yarmouth on

Oct. 15th, 1909. (“British Birds,” Vol. III.,

p. 309). It is probable that this species occurs

annually upon the coast of Norfolk during the

autumnal migration.

Bunting, Ortolan.— In 1909, a small flock appeared on the

Norfolk Coast during September. The first one

was identified by Mr. F. Richards on Sept. 11th,

and others were seen at intervals up to Sept- 23rd.

Some were shot. On Sept. 16th, 1910, Mr. F.

Richards again identified an Ortolan Bunting on

the coast, and three more in September of 1913.

On April 28th, 1913, an adult male was taken in

a market garden at Yarmouth. (Zool., Ap., 1910,

and May, 1914).

Bunting, Yellow-breasted.

—

On Sept. 4th, 1913, one was

shot at Cley by Mr. E. C. Arnold, (cf. “ British

Birds,” Vol. VII., p. 170). According to Messrs.

Witherby’s “ Hand List,” the only other British

records are a female obtained at Cley, Sept. 21st,

1905, and another near Wells, Sept. 5th, 1907.

Mr. Arnold observes that the very marked eye-

stripe is the most prominent feature of this bird

in the field.

Serin.—A cock Serin was netted on the North Denes,

Yarmouth, on Jan. 28th, 1911, and taken to

Mr. Lowne. Mr. Gurney says :

—
“ This is the

fifth, if not the sixth, Serin-Finch which has

been netted at Yarmouth, and I believe they

have all been cocks.” (Zool., Ap., 1912).
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Crossbill.—The year 1909 will long be memorable, from

the ornithologist’s standpoint, for the large

irruption of Crossbills into East Anglia and

other parts of England. The first one noted

in Norfolk was a bird which had struck the

telegraph wires near Yarmouth, aud which was

found by Mr. E. C. Saunders on June 21st.

Others were soon recorded from North Norfolk

(Northrepps), and by the close of the year the

birds were generally distributed about the county.

The first nest found in the county containing

young birds was near Thetford on Jan. 12th,

1910. (Heatley Noble, “ British Birds,” Vol.

III., p. 302). Several others were recorded

later from this district, also from near King’s

Lynn (N- Tracey), and from Swanington (W. G.

Clarke). Sixty-five Crossbills were seen one day

in May by the gardener at Hill House, North-

repps. (Zool., May, 1911). During the early

spring of 1911 a good many Crossbills must

have again nested in S.W. Norfolk, because one

of us (B.B.R.) found eight nests within an area

of about half a square mile in the Thetford

district during February and March. By the

end of 1911 most of our visitors had probably

left, though a few small parties remained behind.

For example, the Rev. M. C. H. Bird saw a

flock of about 20 at Wroxham on June 1st, 1912.

(Zool., May, 1913). There is some evidence

that a few pairs nested in the county this year.

During March, 1913, Mr. C. S. Meares found

two nests of Crossbills in Norfolk. (“ British

Birds,” Vol. VI., p. 371).

Nutcracker.

—

On Oct. 6th, 1911, one was shot at Cawston,

and three days afterwards another specimen was

obtained at Sparham. Both these birds were
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examples of the slender-billed race (Nucifraga

caryocatactes macrorhynchus)

.

On Oct. 26th, 1912, one was seen on the roof

of Gunton Hall by Mrs. Fowler. (Zool., Ap.,

1912, and May, 1913).

Swift, Alpine.—An example of the White-bellied Swift was

seen by Mr. Mussel-White on several occasions

between July 25th and 31st, 1909, flying up and

down Cromer cliff’s. (Zool., Ap., 1910).

HOOPOE.—On Oct. 1st, 1909, one was seen at Hellesdon by

Mr. J. A. Berners; and on Aug. 30th, 1910,

another was seen on the Bure marshes at

Yarmouth. On Oct. 6th, 1911, one was seen

at Hempstead. (Zool., Ap., 1910; May, 1911,

and Ap., 1912).

Roller.—About the middle of May, 1910, a Roller was seen

at Garboldisham by Mr. A. R. Dunell. (Zool.,

May, 1911).

[Bee-eater.—A bird, which was possibly a Blue-cheeked

Bee-eater, was seen by Captain S. E. Holland

and others in an osier-bed at Mundesley on May
13th, 1910. (c/.

“ British Birds,” Vol. IV.,

p. 126).]

Quail.—At the end of Aug., 1911, a bevy of young Quails

was seen by Mr. Catley in a wheat-field at Cley
;

and on Dec. 12th in this year a male was taken

at Methwold. (Zool., Ap., 1912, and “ British

Birds,” Vol. V., p. 226).

[GALLINULE, GREEN-BACKED (Porphyria porphyrio (L) ).
—

On Oct. 13th, 1912, a green-back Porphyrio was

obtained on Barton Broad. The bird was most

probably an “escape.” (Zool., May, 1913).]

Crake, Spotted.—One “ telegraphed ” near Aylsham Ap.

22nd, 1910. Another was seen by the Rev.

M. C. H. Bird at Ruston on Sept. 13th, 1910.

(Zool., May, 1911).
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Crane.—-Mr. Hamon le Strange reports that a female Crane

was shot at Thornham, Aug. 5th, 1910. The

bird had been seen in the neighbourhood for

several days before it met with its fate. (Zool.,

May, 1911).

Bustard, Little.—Mr. A. Mason shot a Little Bustard at

Strumpshaw on Jan. 4th, 1912. The bird (stuffed)

was exhibited at a meeting of the N. and N.

Nat. Soc.

Stone-Curlew.—We are informed that for several years

past a few pairs of Stone-Curlew have nested

within five miles of Norwich; and, from the

evidence we have received from others and have

ourselves acquired first-hand, we have not the

slightest hesitation in accepting this statement as

a fact.

Avocet.—The records of the watcher on Breydon show that

a summer rarely passes without one or more

Avocets appearing on this tidal estuary.

PHALAROPE, Grey.—One was reported from Yarmouth on

Nov. 3rd, 1910, by Mr. Gunn ;
others were seen

by Mr. Ramm, at Blakeney, on Oct. 1st, 1911.

(Zool., May, 1911, and Ap., 1912). One was

shot on Breydon, during 1913.

Phalarope, Red-necked.—Mr. S. Cummings reports a Red-

necked Phalarope at Sidestrand on Sept. 1st,

1910 ;
another was seen at Yarmouth by F.

Chasen, Sept. 15th, 1911. (Zool., May, 1911, and

Ap., 1912).

Ruff.—As the result of a strong north-easterly gale on

May 6th, 1909, many birds were driven out of

their course, and on the day following the Rev.

M. C. H. Bird saw quite one hundred Ruffs

and Reeves on one of the Broads. (Zool.,

Ap., 1910). Ruffs and Reeves appear every

spring at Hickling, but there is no evidence of
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their having attempted to nest there since 1907.

On May 12th, 1912, one of us (B.B.R.) saw two

Reeves on the edge of Fowlmere, near Thetford.

Sandpiper, Common.—This species is frequently observed in

the county as late as June, but it was not until

1897 that proof was obtained of its having bred

with us—at Hickling. We have now a second

instance of a pair breeding in the county. On

June 27th, 1911, Mr. Falcon was walking with

his spaniel up the Bure at Coltishall, when the

latter ran into some herbage about fifty yards

from the river and brought out a nestling Com-

mon Sandpiper, still in the down, but large

enough to run when released. Later in the day

the parent birds, who by their behaviour

obviously had young ones, were seen by Mr.

Falcon and Mr. J. H. Gurney. (Zook, May,

1913).

Curlew.—We are now able to give definite proof of the

Common Curlew breeding in Norfolk
;

for

although Mr. Gurney had been informed “ on

good authority ” that a CurlewT
’s nest containing

four eggs had been found by a gamekeeper at

Royden Fen in May, 1910, it was not until

May 31st, 1911, that a nest, containing the

broken remains of three eggs, was seen by Mr.

N. Tracey—on a fen within a few miles of

King’s Lynn. In the following year (1912) a

pair of birds again nested near the same spot,

and successfully hatched off
;

and in 1913, Mr.

Tracey himself found a nest near King’s Lynn

from which four young ones were subsequently

hatched. (c/. Zook, May, 1911; Ap., 1912;

May, 1913 and 1914).

Tern, White-winged Black.—A pair of White-winged

Black Terns were seen by the Rev. M. C. H.

Bird on one of the Broads on May 11th, 1911.
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About the same time eighteen Black Terns were

seen on Breydon by the watcher. (c/., Zool.,

Ap., 1912).

Tern, Caspian.

—

On Aug. 9th, 1910, a Caspian Tern settled

on the watcher’s punt on Breydon, and remained

for about half-an-hour. It then caught some

whitebait and flew away, and was not seen again

on Breydon.

Gull, Sabine’s.—A young Sabine’s Gull was identified a

little below Blakeney harbour by Mr. C. Borrer

on Oct. 28th, 1911. (Zool., Ap., 1912)-

Gull, Little.—After a severe gale from the north-west on

the previous day, three Little Gulls were identi-

fied at Blakeney by Mr. Ramm on Oct. 1st,

1911
;

and on Nov. 24th of the same year,

Mr. Dye received a Little Gull, which was shot

on the South Beach, Yarmouth.

On Jan. 25th, 1912, a Little Gull was found

dead in a reed-bed at Hoveton by Mr. Barclay
;

and on May 15th, 1913, one was seen on Breydon

by the watcher (Jary). (Zool., Ap., 1912, and

May, 1913).

Gull, Lesser Black-backed (Scandinavian race).—Since

Dr. Percy Lowe called attention to this dark-

backed geographical race, one of us (B.B.R.)

identified two examples on Breydon on May 1st,

1913 ;
and Mr. C. B. Ticehurst has recorded an

example in the possession of Mr. Saunders, of

Yarmouth, which was shot on Yarmouth Beach

on May 30th, 1887. (“ British Birds,” Vol. VII.,

pp. 24 and 59).

Gull, Glaucous.—Writing under date Nov. 22nd, 1910,

Mr. A. Napier says of a Glaucous Gull that had

been on Holkham Lake for some time :

—

“

The

ducks and coots, especially the latter, seems to

be terrified of it. There was one here in the
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spring, and I think it played havoc with the

nests of the Canadian geese ;
at any rate, we

found the eggs in many of the nests broken, and

I watched the bird making a thorough search of

the island.” (Zook, May, 1911). This bird was

seen by one of us (S.H.L.).

On Dec. 17th, 1912, an immature Glaucous

Gull was seen off the harbour’s mouth at

Gorleston (B.B.R.).

Gull, Iceland.—Mr. E. C. Saunders reports that an adult

Iceland Gull was shot on the river Thurne, near

Yarmouth, on Jan. 29th, 1909. (Zook, Ap., 1910).

SKUA, Great.—A Great Skua was found dead on the beach

betweeen Cromer and Mundesley by Mr. H.

Cole on Jan. 28th, 1912. (Zook, May, 1913).

SKUA, Long-tailed.-—An immature Long-tailed Skua

(Stercorarius parasiticus) was shot at Blakeney

by Mr. G- F Arnold on Sept. 7th, 1912. (c/.

“ British Birds,” Vol. VI., p. 225).

Diver, Great Northern.—An immature Great Northern

Diver was obtained on Breydon on Dec. 17th,

1912 (B.B.R.).

Grebe, Black-necked.

—

A pair were seen swimming on one

of the Broads by Rev. M. C. H. Bird on

May 11th, 1911. (Zook, Ap., 1912).

Heron, Common.—On Ap. 24th, 1910, one of us (S.H-L.)

counted 86 nests at the Church Wood heronry,

Reedham. These nests appeared to be all

occupied.

HERON, Squacco.—“
I learn on good authority than an adult

male Squacco Heron (Ardeola r. ralloides) was

taken near Horning, Norfolk, on July 5th, 1912.”

(H. W. Robinson, “ British Birds,” Vol. VI.,

p. 122). This bird was dissected by Mr. Bonhote,

who found indications of its being a non-breeder.
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Bittern, Common.—That the Bittern should have returned

to breed in Norfolk after an interval of 25 years

is a matter for much congratulation, not only

to Norfolk Naturalists but to all British

Ornithologists. On July 8th, 1911, a young

Bittern was found in a dense reed-bed in East

Norfolk by Miss E. L. Turner and J. Vincent,

and photographed by the former. This nestling

was seen by several other witnesses, and later in

the same month two young Bitterns were seen

by the owner of the property. On Aug. 21st,

1912,
11 A Bittern [was] seen by Mr. Robert

Gurney on a tussock of bent-down reeds, with a

completely fledged young one standing by it.”

In 1913 it is highly probable that a pair of

Bitterns nested in the same locality in East

Norfolk. (Zook, Ap., 1912; May, 1913).

STORK, White.—A White Stork was seen at Hickling on

Ap. 26th, 1912. (Zook, May, 1913).

IBIS, Glossy.—During the five years under review the Glossy

Ibis has been an occasional autumnal and winter

visitor to the county. On Aug. 28th, 1909, two

were seen by the watcher on Breydon
;
and on

Dec. 2nd one was shot near Yarmouth. Mr.

Gurney thinks this was probably the last survivor

of a flock from which deaths had been recorded

in October from Yorkshire, Nottinghamshire,

Huntingdonshire, Devonshire and Ireland, (c/.

“ British Birds,” Vol. III., pp. 229 and 308).

On Nov. 1st, 1912, Mr. E- C. Saunders reports

a Glossy Ibis on Filby Broad, and another near

Breydon on Dec. 2nd. On Oct. 28th, 1913, a

specimen was obtained at Acle.

SPOONBILL.—So regularly do Spoonbills now visit Breydon

every summer that it would be wearisome to

chronicle all the dates recorded during the past
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five years. They are occasionally seen in other

parts of the county, as at Cley during April,

1909, and at Kimberley Park on June 6th, 1911.

The bird is rarely seen before May or after the

end of July. It is sometimes seen singly, at

other times three or four appear together, and

their stay with us usually lasts from a few hours

only, to a week or more. The birds that visit us

undoubtedly come across from Holland, where

there are still two fair-sized breeding colonies,

and most of them are probably non-breeding

birds
; on any other supposition it is difficult to

explain their presence here in the midst of the

breeding season.

Goose, Snow.

—

During the winter of 1909-10 two Snow

Geese took up their quarters on the Holkham

and Burnham marshes with the large flock of

“ Grey ” Geese that annually spend the winter

in this reserve. They were identified by Mr.

A. J. Napier and seen by several others. It is

not improbable that they were “ escapes ” from

Woburn. On Oct. 31st, 1912, six others were

reported from Cley. (Zook, Ap., 1909 ; May,

1913).

SHELD-DUCK, Ruddy.

—

Two birds of this species were shot on

Breydon on Oct. 5th, 1912. (Zook, May, 1913).

GARGANEY.—Mr. J. M. Goodall found a Garganey sitting on

ten eggs in the Broads District on April 23rd,

1910. (Zook, May, 1911). A pair are known

to have nested on one of the Broads in 1911, and

on April 20th, 1913, one of us (B.B.R.) saw

two ducks and a drake on the same Broad.
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XIII.

FAUNA AND FLORA OF NORFOLK.

Second List."

Part XII.

—

Phytophagous Hymenoptera (Saw-flies).

By E. A. Atmore, F.E.S.

In 1909, a complete list of the species of this interesting

but much neglected group of insects known to have occurred

in Norfolk up to that time was published in the “Transactions”

of the Society.

I have now to deplore the loss by death of my much-

esteemed friend and colleague, the Rev. E. N. Bloomfield,

M.A., F.E.S., who passed away from us in April last. Full of

energy and resource, his services were always at the disposal

of any worker on the various subjects in which he was so

keenly interested, and it is not too much to say of him that

his place will be a difficult one to fill. His thoughts evidently

were with us nearly to the end, for only a short time before

his death he caused the whole of his MS. notes on entomology

relating to Norfolk and Suffolk to be forwarded to Mr. Claude

Morley and myself. Moreover, it was Mr. Bloomfield’s

expressed wish that I should write for publication in the

“ Transactions ” an Addendum embodying the species of

Saw-flies which it has been my good fortune to meet with in

this county during the last five years-

It is scarcely necessary to point out that the number of

species already recorded is so large that it has been by no

means easy to augment the list. However, I will proceed to

give the names of those which have not been previously

recorded
;
but before doing so I wish to state that my thanks

*This list is supplementary to that published in the Society's '‘Transactions,”
" Vol. VIII.. pp. 810—820.
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are again due to the Rev. F. D. Morice, M.A., F.E.S., of

Woking, for assistance so kindly and willingly given in the

determination of many of my specimens.

TENTHREDINID7E.

Lydini.

PampHILIUS DEPRESSUS, Schr. King’s Lynn. One female,

May, 1912, and two females in May and June,

1913.

Cephini.

Cephus PILOSULUS, Thoms, (pusillus). King’s Lynn. One

female, June, 1902
;
overlooked by me in list of

1909.

Lophyrini.

LOPHYRUS PINI, Linn. King’s Lynn. Several females in

1909 and one male in 1910, bred from larvae on

Pinus sylvestris (Scots pine). In the previous

list it was stated that larvae of a Lophyrus had

been observed at Thetford and King’s Lynn
; so

far as King’s Lynn is concerned, the identity of

the species is now settled.

TENTHREDININI.

Nematides.

Cryptocampus saliceti, Fall. King’s Lynn. Two females,

June, 1911, and May, 1912.

PONTANIA SALICIS, Christ. King’s Lynn. One female in

1910.

PTERONUS PAVIDUS, Lep. King’s Lynn. One female in

June, 1912.

,,
SALICIS, Linn. King’s Lynn. One female in

May, 1913.

,,
SEGMENTARIUS, Forst. King’s Lynn. One female

in J une, 1912.

N
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PTERONUS ?EURYSTERNUS, Zadd. King’s Lynn. A male of

a Pteronus, taken in May, 1913, is considered by

Mr. Morice to be referable to this species. He
states that he has an old worn female from Dr.

Capron’s collection, which he believes to be the

same species. Mr. Morice wishes for further

material before publishing it as British.

Pristiphora PALLIDIVENTRIS, Fab. King’s Lynn. Three

females in May and Aug., 1910, and one female

in July, 1913.

,, QUERCUS, Htg. King’s Lynn. Two females

—

one in May, 1909, and one in May, 1913. This

species appears to be rare in Britain.

Lyg^ONEMATUS BISCALIS, Forst. King’s Lynn. Four

males in May and June, 1909 and 1911.

„ COMPRESSICORNIS, Fab. King’s Lynn. One

male in June, 1911.

BLENNOCAMPIDES.

Ardis SULCATA, Cam. King’s Lynn. One in May, 1910.

SELANDRIADES.

Emphytus SEROTINUS, Mull. King’s Lynn. Thirteen males

of the var. Tarsatus Zett. taken in Sept., 1910,

flying round oak trees. It was also common in

Sept., 1913.

DOLERIDES.

Dolerus TRIPLICATUS, Klug. King’s Lynn. I took four

males of this fine species flying amongst rushes

on May 18th, 1912.

TENTHREDINIDES.

Tenthredopsis THORNLEYI, Konow. Near Swaffham. One

male in May, 1911.
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The following are additional records for rare and interesting

species
; or of species which have not been previously taken in

West Norfolk :

—

TENTHREDINID/E.

Lydini.

PAMPHILIUS PALLIPES, Zett. King’s Lynn. One male in

1905, and one female in 1910. The second and

third undoubted British specimens.

,. SYLVATICUS, Linn. King’s Lynn. One female

in May, 1910.

Xyelini.

Xyela julii, Breb. King’s Lynn. One male in 1913. A
rare species.

ClMBECINI.

ClMBEX FEMORATUS, Linn. King’s Lynn. Two specimens,

bred in May, 1909. Mr. Morice has also bred

one from a larva I sent him.

Abia SERICEA, Linn. King’s Lynn. One female in 1911.

TENTHREDIN IN I.

Nematides.

Priophorus tristis, Zadd. (Brullaei). King’s Lynn. One

female in June, 1911.

Hemichroa ALNI, Linn. King’s Lynn. One male in 1909.

The male of this species is rare.

Pontania BIPARTITA, Lep. (aurantiacus). King’s Lynn.

One female in April, 1909.

Nematus ACUMINATUS, Thoms. King’s Lynn. Lour

females in May, 1909, and one female in May,

1910.

CRCESUS SEPTENTRIONALIS, Linn. King’s Lynn. Three

males, and one female in 1912 and 1913.
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PTERONUS POLYSPILUS, Forst. (glutinosae). King’s Lynn.

Two males in 1910.

AMAURONEMATUS MUNDUS, Konow. King’s Lynn. One

male in 1910.

PACHYNEMATUS RUMICIS, Fall. King’s Lynn. One male

and one female in June, 1911.

Pristiphora melanocarpa, Htg. King’s Lynn. Two
females in 1910 and 1912.

Lyg^EONEMATUS SAXESENI, Htg. This species, which was

added to the British list of Sawflies from captures

made at King’s Lynn, still continues to occur in

some numbers among Spruce firs-

,, PINI, Retz. King’s Lynn. Several males and

females of this rare species occurred in the years

1911, 1912, and 1913.

HOPLOCAMPIDES.

Eriocampoides ^THIOPS, Fab. (rosae). King’s Lynn. One

female in July, 1910.

,, ANNULIPES, Klug. King’s Lynn. One female in

May, 1912.

BLENNOCAMPIDES.

Tomostethus FULIGINOSUS, Schr. King’s Lynn. Two
females in 1910 and 1913.

,,
LUTEIVENTRIS, Klug. (fuscipennis). King’s Lynn.

One female in May, 1913.

BLENNOCAMPA PUSILLA, Klug. King’s Lynn. A male in

1911, and another male in 1912.

,,
SUBCANA, Zadd (subserrata). King’s Lynn. One

female in May, 1910.

MONOPHADNUS ALBIPES, Gmel. King’s Lynn. One female

in June, 1910.
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Kaliosysphinga ULMl, Sunder. King’s Lynn. One female

in 1911.

„ DORNI, Tischb. King’s Lynn. Six specimens in

1910, 1911, and 1912.

,, MELANOPODA, Cam- King’s Lynn. One female

in 1913.

SELANDRIADES.

Selandria MORIO, Fab. King’s Lynn. Six specimens in

1911 and 1912.

Strongylogaster CINGULATUS, Fab. King’s Lynn. The

male of this species is often rare, but I have

taken three (1906, 1907, and 1910).

Pcecilosoma IMMERSA, Klug (Fletcheri). King’s Lynn.

Two females in 1912.

DOLERIDES.

Dolerus NIGER, Linn. King’s Lynn. One male and one

female in June, 1913.

TENTHREDINIDES.

Tenthredopsis TILI.E, Fab. (sordida, etc.). King’s Lynn.

Common in May and June.

Allantus MACULATUS, Fourc. King’s Lvnn. A female in

May, 1909 ; and another female near Swaffham

in May of the same year.
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XIV.

FAUNA AND FLORA OF NORFOLK.
Additions to Part XIII.

—

Coleoptera (Fifth List).*

By James Edwards, F.E.S.

CICINDELIDHL
ClClNDELA HYBRIDA, L. Sandhills north of Yarmouth, June,

1904 (W. West). The occurrence of this species

is of considerable interest. It is only compara-

tively recently that the English literature has

furnished the means of certainly distinguishing

between C. hybrida and C. tnaritima (cf. Ent.

Mo. Mag., Vol. XLIX., p. 146), and the present

is the most southerly record for the former.

The Rev. J. Burrell, in a letter to Haworth, says

that he caught a solitary specimen of C. hybrida

on the sandhills near the sea at Cley on the

24th April, 1810 ;
but in his day any maritime

Cicindela was called hybrida. The sandhills

north of Yarmouth afford the only station where

our two maritime species of Cicindela have

been found on practically the same ground, and

I have therefore taken pains to satisfy myself

that Mr. West’s examples of G. hybrida and my
own of C. maritima, both of which came from

the same station, are correctly determined.

Canon Fowler’s insect from Burnham Market

I have not seen. Mr. Atmore has been good

enough to send for me to see the specimen

recorded on p. 833 of Vol. VIII. of these Trans-

actions
;

this was taken by him near Holme-next-

the-Sea on Sept. 21st, 1902, and is a male

maritima
,
in excellent condition and very typical

in all respects.

*The lists to which the present is supplementary are to he found in these
•'Transactions,’’ Vol. V., p. 427: Vol. VI., p. 515 : Vol. VII., p.744; and Vol. VIII..

p. 826 respectively.
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CARABID2E.

Notiophilus PUSILLUS, Wat. I took two specimens at

Arminghall on 7th May, 1876, and another at

Weybourne on the 26th August, 1909. Mr.

Thouless has an example which was probably

taken at Norwich.

Anchomenus VERSUTUS, Gyll. Horning, 26th March,

1894 (Thouless).

PTEROSTICHUS VERSICOLOR, Sturm. Norwich, Reedham

(Thouless).

HALIPLID2E.

Haliplus HEYDENI, Wehncke. Horning (Edwards). This

species is very likely to be passed over by

collectors as small ruficollis.

,, WEHNCKEI, Gerh. Widely distributed and not

uncommon.

Haliplus immaculatus, Gerh. Ditches at Whitlingham,

July, 1875, and again in Sept., 1888; Wretham

Heath, Aug., 1911 ; East Ruston Common,

Sept., 1911 (Edwards).

,, NOMAX, Browne. In the river near the Lakenham

Viaduct, July, 1911 (Edwards).

STAPHYLINID2E.

Ocypus SIMILIS, F. Costessey, Oct., 1905 (Thouless).

BLEDIUS DIOTA, Schiodte. Wells, 1867 (Brewer), and found

there by several collectors recently.

,,
FILIPES, Shp. Overstrand, many examples dug

out from the nearly perpendicular clay cliffs,

June, 1897 (Elliman)
;
Mundesley (Elliott).

SILPHIDT1.

Anisotoma OBESA, Schmdt. Chalk pits near the Cavalry

Barracks, 14th Sept., 1875 ;
Stratton Strawless,

10th Sept., 1877 (Edwards), det. Joy.
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Anisotoma OVALIS, Schmdt. Shottisham Common, 28th June,

1886 (Edwards), det. Joy.

„ TRIEPKEI, Schmdt. Swannington, 6th Aug., 1891

(Edwards), det. Joy.

NITIDULID^E.

Rhizophagus ferrugineus, Pk. Horsford, May, 1907

(Thouless).

SCARABaEIDaE.

Copris LUNARIS, L. In July, 1913, Mr. H. Dixon Hewitt

submitted to Mr. Thouless a specimen of this

species which had been found by Mr. S. Rule on

the Miniature Rifle Club Range at Thetford.

The latter stated that some years ago the species

was fairly common on the School Plain, Thetford,

which is, however, within the Suffolk boundary.

APHODIUS LIVIDUS, 01. Norwich, occasionally on the wing

(Thouless).

PYTHIDH3.

LlSSODEMA CURSOR, Gyll. One example from flood refuse

at Keswick, 29th Aug., 1912 (Edwards).

CURCULIONID7E.

BAGOUS NIGRITARSIS, Th. Horning, June, 1911 (Edwards).

BARIS PILISTRIATA, Steph. By sweeping Polygonum, etc.,

in the bed of a dried-up pond by the roadside at

Brandon, 30th May, 1889 ; Horning, 18th June,

1891 (Edwards).

Apion GENISTA, Kirb. St. Faith’s, Aug., 1909 (Thouless).

This species was one of those sent by Robert

Scales to Kirby for names in 1810, but it is

not certain that the specimens were from

Norfolk.

Rhynchites harwoodi, Joy. Foxley Wood, 14th June,

1886 (Edwards).
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CHRYSOMELID2E.

Galeruca PUSILLA, Weise. Whitlingham, 14th June, 1875

(Edwards)
;

Catfield on Lythrum, Sept., 1910

(Beare and Donisthorpe).

Psylliodes CYANOPTERA, 111. Mr. Thouless took a single

example of this very rare species at Thetford in

August, 1912.

The following notes relate to species already recorded as

occurring in the county :
—

Carabus CLATHRATUS, L. In the Entomologists’ Monthly

Magazine, Vol. L., pp. 97-103, there is an

attempt to confute the record of the occurrence

of this insect in England, wherein we are, in

effect, asked to believe that neither Robert Scales,

A. H. Haworth, Dr. W. E. Leach, nor Wm.
Spence knew C. clathratus, L. The three

latter were certainly competent entomologists,

and Scales, a merchant turned farmer, was a

Vice-president of the old Entomological Society

of London, of which his brother-in-law Haworth

was President. This society was founded in 1806

in succession to the Entomological Society, 1805,

and the older Aurelian Society, 1801. There is

no reason to suppose that the true C. clathratus

was not well known to the English entomologists

of that day, and Haworth doubtless found it for

the first time in England when on a visit to

Scales at the latter’s then recently-acquired farm

at Halvergate in April, 1809. It is certain that

prior to November, 1810, Scales had given the

insect to both Leach and Spence, whilst Kirby,

in a letter dated 3rd May, 1811, thanked him for

his intention to give him a specimen of it when

he met with another (c./. antea, Vol. IV., pp.

97-109). The writer of the attempted confutation
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goes on to quote in detail the recorded habitats

of the species in Ireland and Scotland and its

distribution as given in various Continental lists,

from which he assumes the extreme improbability

of its occurrence in East Anglia
;
but in Holland,

as I learn from Jkr. Dr. Ed. Everts, the author

of “ Coleoptera Neerlandica ”, C. clathratus is

widely distributed, especially in marshy places,

under moss on the roots of willows, but usually

rare
;

it is most frequently met with in the

neighbourhood of Amsterdam, particularly where

the hayfields are lower and humid, as in the

neighbourhood of Bioek in Waterland, on the

north side of that city
;
and in the latter part of

the summer it is common on the island of Texel

in low-lying damp hayfields under haycocks.

Nebris LIVIDA, F. Happisburgh, Trimingham (Thouless).

Dyschirius POLITUS, Dej. Roudham, Happisburgh, May,

1912 (Thouless).

„ SALINUS, Schaum. Sheringham (Thouless).

Dromius NIGRIVENTRIS, Th. Hunstanton (Thouless).

L^mostenus complanatus. Dej. This insect was, until

recently, mixed in British collections with

Pristonychus terricola, Herbst, which it very

much resembles at first sight
;

it is, however,

easily distinguished by the quite straight middle

tibiae and the possession of wings. Mr. Thouless

has several specimens taken at various times in

Norwich.

Pterostichus versicolor, Sturm. Norwich, Reedham

(Thouless).

,, ATERRIMUS, Payk. Stalham, 1910 (Beare). This

is a most interesting capture
;
the last previous

record for East Anglia being Bottisham Fen,

1826 (Jenyns).

Amara PATRICIA, Duft. Reedham (Thouless).
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Harpalus PICIPENNIS, Duft. Wretham Heath, 31st Aug.,

1909 (Edwards).

Bradycellus placidus, Gyll. One example from flood

refuse at Keswick, 29th Aug., 1912 (Edwards)
;

Horning, 16th May, 1914 (Thouless).

PELOBIID2E.

Pelobius tardus, Herbst. Wretham Heath, 31st Aug.,

1909 (Edwards).

DYTISCID2E.

Hydaticus transversalis, Berg. One example, Horning,

May, 1909 (Thouless).

HYDROPHILID2E.

Hydrophilus PICEUS, L. Horning, June, 1913 (Thouless).

Philhydrus testaceus, Fab. ab- lineatus, Kuw. East

Ruston Common, Sept., 1911 (Edwards).

PSELAPHIDHE

Pselaphus dresdensis, Herbst. Hoveton, a few by

evening sweeping, 2nd Sept., 1911 (Edwards).

SILPHID2E.

LlODES HUMERALIS, F. Costessey, 6th June, 1914 (Thouless).

MYCETOPHAGID2E.

Mycetophagus MULTIPUNCTATUS, Hell. Buckenham, 29th

May, 1914 (Thouless).

SCARAB2EID2E.

Psammodius SULCICOL LIS, 111. Wretham Heath, 29th Aug..

1911. Three specimens dug out of sandy ground

near Ringmere, with many Microzoum tibiale

(Edwards).
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ELATERID^E.

Limonius CYLINDRICUS, Payk. Ringland
; Roudham rather

common, May, 1912 (Thouless).

PYTHID2E.

Salpingus aeratus, Mals. Norwich, 3rd Aug., . 1908

(Thouless).

melandryim:.
Tetratoma FUNGORUM, F. Weeting, 20th May, 1907

(Thouless).

Hallomenus humeralis, Pz. Horning, Aug., 1912

(Thouless).

MORDELLIDtE.

Mordellistena brunnea, F. Costessey, Aug., 1912

(Thouless).

cantharidt:.

CANTHARIS VESICATORIA, L. Methwold, one example taken

by Mr. J. S. Warburton, June 13th, 1914; det.

Thouless.

(EDEMERIDzE.

QEdemera VIRESCENS, L. In recording this species I have

stated that the females are not to be distinguished

from those of (E. Inrida ; this is incorrect. The

female of CE. virescens has the last joint of the

palpi obliquely truncate as in the male
;

in the

female of GE. lurida the apex is rounded off.

CURCULIONIDHE

Gymnetron VILLOSULUS, Gyll- Flordon, bred from galls

on Veronica anagallis (Thouless)
;

Norwich,

riverside near the Lakenham Baths, 24th Aug.,

1909 (Edwards).
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GYMNETRON VERONICA, Germ. Two specimens of the ab.

nigrum with the last-named at Lakenham. This

is the G. beccabungce of English text-books,

but not of Linnaeus
;

the latter has the thorax

entirely covered with whitish hair-scales.

Ceuthorhynchus QUERCETI, Gyll. Stalham, July, 1913,

on Nasturtium palustre, D.C. (Newbery).

SCOLYTID2E.

Scolytus MULTISTRIATUS, Marsh. Norwich, in an elm

post (Thouless).

CERAMBYCIDtE.

CALLIDIUM VARIABILE, L. Several specimens emerged from

a piece of beech which came into the possession

of Mr. Thouless, but whether the wood was of

local origin could not be ascertained.

[Cerambyx HEROS, Scop. Mr. Thouless received from a

builder’s yard a living specimen which had evi-

dently emerged from a log of Austrian oak.]

SAPERDA CARCHARIAS, L. A fine female, floating in the

' public bath at Lakenham, 24th August, 1909

(Edwards).
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XV.

FAUNA AND FLORA OF NORFOLK.

Additions to Part VIII.

—

Hemiptera (Seventh List).*

By James Edwards, F.E.S.

CYDNID2E.

Sehirus LUCTUOSUS, Muls. and Rey. Roudham (Thouless).

TINGIDIDSE.

Dictyonota fuliginosa, Costa. I beat two examples from

a very old broom bush on Mousehold Heath,

25th August, 1909.

BYTHOSCOPINA.

Idiocerus albicans, Kbm. ab- fuscoccerulea, Edw. In

1911, Mr. Thouless gave me a female example

of I. albicans, which he took on white poplar in

his garden in College Road, having the head,

pronotum, and legs blackish-brown with a deep

blue tinge (similar to that found on the elytra

of fresh specimens of the male of Tettigonia

viridis), and the elytra fuscous becoming gradu-

ally paler iust before the apical areas. This

case is interesting as an example of the develop-

ment of suffused dark pigment in an individual

of a species whose general colouration is

normally dull greenish-white, exactly matching

the colour of the young twigs of its food-plant.

*The previous lists have appeared in these "Transactions” as follows:—
Vol. III., p. 700 ; Vol. IV., p. 702 : Vol. V.. p. 650 : Vol. VI.. p. 524 ; Vol. VII., p. 746 :

and Vol. VIII., p. 840.
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JASSARIA.

Deltocephalus thenii, Edw. Wretham Heath, 24th

August, 1905 (Edwards). The distinctive

characters of this species were pointed out by

Prof. Then in 1889, but he neglected to give it

a name. At first sight it is apt to be mistaken

for D. striatus, but the aedeagus is very charac-

teristic
;
the free portion of the latter consists of

two chitinous branches resembling the frame of

a lyre and connected by a transparent membrane.

The aedeagus of D. striatus resembles a spoon

of which the handle is about equal in length to

the bowl.

,, SUBSTRIATUS, Then. Roydon Fen, near Diss,

21st Sept., 1908 (Edwards). This species might

be passed over as D. striatus, but its aedeagus

is trumpet-shaped.

DELPHACINA.

Stenocranus LONGIPENNIS, Curt. Of this fine species I

got several of both sexes at Hoveton on the

2nd Sept., 1911, and a few days later I caught

one male at East Ruston Common.

LIVIARIA.

Livia CREFELDENSIS, Mink. This species was introduced by

me as British in 1908 on the strength of a pair

from Tuddenham, Suffolk, which 1 determined

for Mr. C- Morley. On the 6th Sept., 1913, I

found it commonly on rushes at Horsford
;
the

rushes had been recently mown, and by shaking

them over a cloth I got as many specimens as I

wished. L. crefeldensis did not, however, com-

pletely displace the common L. juncorum, as I

saw about half a dozen examples of the latter,

including both sexes.
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TRIOZARIA.

Trioza CHENOPODII, Reut. Weybourne, 15th Sept., 1913,

one male off Atriplex patula (Edwards).

The following notes relate to species already recorded as

occurring in the county :

—

VELIINA.

MlCROVELIA PYGMA5A, Duf. The usually rare macropterous

form of this species occurred freely at East

Ruston Common, 5th Sept., 1911.

capsidt:.

Calocoris TICINENSIS, Mey. I took one female of this

species with the last-named.

Lygus VISCICOLA, Put. One female off mistletoe on the

historic Hethel Thorn, 7th Sept., 1912; I did

not find Psylla viscicola on this occasion.

BYTHOSCOPINA.

IDIOCERUS COGNATUS, Fieb. Mousehold Heath, common on

planted white poplars, Aug., 1909 (Edwards).

JASSARIA.

Deltocephalus CORONIFER, Marsh. With Livia cre-

feldensis at Horsford as mentioned above. I

had not previously taken this in a wet place,

but the specimens are certainly D. coronifer.

DELPHACINA.

AsiRACA CLAVICORNIS, F. This species was still to be found

at its Lakenham station in Aug., 1913.

APHALARARIA.

Rhinocola eric.®, Curt. Horsford, Sept., 1913 (Edwards).
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XVI.

FAUNA AND FLORA OF NORFOLK.

Additions to Part IV.

—

Fishes (Seventh List).+

By A. H. Patterson.

When preparing the following records of rare and interesting

species which I have met with during the past five years, I

could but regret that so few persons take any active interest in

the Marine Fishes of the East Coast other than those few

species that are of value from a commercial point of view.

My request for records of “ occurrences ” in this Journal, in

Vol.VIII., has met with little or no response
;
one correspondent,

however, is deserving ot mention—Mr. F. C. Cook, a young

naturalist living in Lowestoft, who has been good enough to

send me occasional information from the Suffolk border.

I have had the pleasure of adding three new species to the

East Coast Fauna, as will be noted in the text. I may remark

that the bulk of my ichthyological observations are printed

annually in the January number of the
“
Zoologist.”

Black Sea Bream (Cantharus lineatus) .—An example of

this fish, in. long, was sent me from Lowestoft

on February 10th, 1912, by Mr. F. C. Cook. It

had been washed up on the seashore. The first

recorded for Suffolk, and the second for this

neighbourhood.

Bass (Labrax lupus).—Two were recorded in the “ Anglers’

News” as taken at Aldeburgh. scaling 13 lb., in

July, 1912 ;
and a 12-pounder was caught off

Southwold Pier in November following. Large

examples are uncommon off the Norfolk Coast,

t For previous Lists see Vols. I., 1873-4, p. 21: III., p. 677 ; V., p.634: VI.,

p 495; VIII., p. 844.

Those marked with an * are new to the County List. O
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but small fishes, ranging from 4 in. to 7 in., were

somewhat abundant, even on Breydon, from the

autumn of 1913 until early in 1914.

'SHORT-FINNED Tunny (Pelamys sarda).—Considerable

quantities of decaying herrings and mackerel

were strewn upon the south beach on October

30th, 1910. Among them I espied a mackerel-

like fish, badly abraded on the sides by rough

usage in the surf. Its slightly greater girth, in

proportion to the length, at once suggested a

stranger, and its teeth, more pronounced than in

Scomber scomber, confirmed this opinion. I

cut off the head, and sweetening it in a preserva-

tive liquid, despatched it to the British Museum

(Natural History) authorities, who confirmed my
finding as Pelamys sarda. By great good

fortune I found another on November 12th, of

the same size, less pleasant to handle, evidently

an unfortunate companion to the first victim.

Undoubtedly a small shoal had attached them-

selves to the mackerel, and these having been

insecurely gilled, fell out of the meshes of the

net-

MACKEREL (Scomber scomber, var. S. concolor, S. scriptus,

S. colias).—Mr- R. Beazor, fish merchant,

reported to me in December, 1913, having

observed a few Scribbled Mackerel (S. scriptus)

and one “ Black ” Mackerel (S. concolor) during

the remarkable late autumn mackerel catches.

I have for a long time been looking for the

Spanish Mackerel (S. colias), which has been

recorded for the south-west coasts, but so far is

unknown locally—a curious thing, since so many

hundreds of thousands of mackerel are caught

off Norfolk yearly. During November, 1912, I

had two or three examples brought me exhibiting

a faint jumble of ocellated markings below the
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lateral line, but failing to meet underneath. The

presence of a swim-bladder sufficiently distin-

guishes this species from the Common Mackerel,

which has none.

BOAR-FISH (Capros aper).—On June 3rd, 1913, an example

was sent me by a Lowestoft fish merchant
;

it

had been taken in a shrimp-net on Corton Patch.

One that I did not see was captured near

Yarmouth on the same date.

Gattorugine (Blennius gattorugine).—A very beautiful

specimen of this rare East Coast visitor (the

second for Norfolk) was brought me on April

7th by a local shrimper. Length, 5 in.

CUCKOO Wrass (Labrus mixtus).—The occurrence of this

species is so rare off the East Coast of England

that an example sent me by Mr. F- C. Cook

from Lowestoft is worth recording. Cordeaux’s

one “record” (“Handbook of Yorkshire

Vertebrata,” p. 117) is barely authentic; and

Howse (“ Fishes of Northumberland and

Durham ”), referring to it as the Cook, or

Variegated Wrass, mentions it as “ resting on

the authority of the fishermen, and a fresh-

caught specimen is much desired for examination

and verification.” The Wrass sent me was

captured in the trawl in the vicinity of the

“Galloper” (light-vessel) in December, 1910.

Length, 8| in. Had not been recorded before

for Essex. Vide “Zoologist,” January, 1911.

I am inclined to believe that what Dr. Lowe

(“Victoria History of Norfolk ”) records as the

Green Wrass (Labrus mixtus ) was only the green

variety of the Ballan Wrass (L. maculatus).

H^EMULON.—Mr. Cook found the head and backbone of an

American fish, washed up on Lowestoft beach

early in December, 1910. I submitted the

“remains” to Dr. Boulenger, who described it as
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one of the Pristipomatidoe, with the comment

that “ no Haemulon has ever been recorded from

the British seas.” He also remarked that “ no

one knows how far fish may travel in ice.” As

no liners or large vessels come this way from the

far Atlantic, and tides assist strange removals,

the “ arrival ” for the present must remain an

enigma.

WHITING (Gadus merlangus).—Great shoals during the past

few autumns have crowrded into local waters; and

for two years past huge numbers of very small

ones, ranging from the size of sprats to a span in

length, have been met with in midwinter, render-

ing sea-angling hopeless by their persistency in

biting, and shrimping almost useless by the

crowrds found in the nets.

BURBOT (Lota vulgaris.)—This mysterious fish, in spite of

my efforts to obtain a local specimen, has hitherto

evaded my quest. Mr. W. H. Tuck, writing me

in February, respecting the species, encloses the

following note from Mr. W. Howlett, of

Mildenhall, Suffolk

“ Re Burbot :— I have frequently had these peculiar fish

brought me. They are common in many of

the dykes and tributaries of the Lark. Only

a fortnight since a “ dyker ” brought me

two, not very large, about 2 lbs. each.

Horrible-looking fish, but the natives tell me

they are of a pink-coloured flesh, like a

salmon, and very good eating.”

MEGRIM (Arnoglossus laterna).—A 6-in. example was brought

to me on March 28th, 1911.

Carps (Cyprinidce ).—Besides the well-known Common Carp

(C. carpio ), the Crucian Carp (Carassius

vulgaris), and the Prussian Carp (C. gibelio) are

fairly abundant in ponds, more especially in
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North Suffolk, whilst the Mirror Carp (C.

specu laris) has been acclimatised in ponds near

Lowestoft.

Anchovy CEngraulis encrasicholus)

.

—During the herring

fishery of 1913, Mr. R. Beazor had four

anchovies, picked out of the herring-swdls, taken

to him for identification. I know of a fifth

captured.

Eel fAnguilla vulgaris) .
—A Common Eel, exhibited at

Lowestoft in February, 1911, was 64 in. long and

weighed 32\ lb. On September 30th, I saw a

huge (barren female) eel, measuring 5 ft., and

weighing 24 lb.
;
the locality of capture I did not

satisfactorily ascertain. On February 6th, 1912,

a large example was sent for inspection. I

guessed its length at 5 ft., and was informed that

it weighed 28 lb. Locality also unknown.

SHORT Sunfish (Orthagoriscus molaj .—A Short Sunfish

was captured at East Runton in the early part

of August, 1912. Length 20 in., and from tip

of dorsal fin to the tip of the anal fin 30 in. I

believe it was cut up for crab-bait. One in the

previous November, washed up at Sheringham,

length 5 ft.
;

large fins from tip to tip, 6 ft. 2 in.

BURTON Skate (Raia alba).—For the first time I met with

Raia alba on May 19th, 1909. The specimen

was immature, with a well-defined border of

black edging the white underside, a peculiarity

that led Couch to describe it as the Bordered

Ray. Length 11 in., and 8 in. across the disc-

SANDY Ray (Raia circularisj.—Dr. Day (“ British Fishes ”)

brackets the Cuckoo Ray and Sandy Ray as one

species. With the late Matthias Dunn, of

Mevaglssey, one of the greatest authorities on

the Skate family, I am in agreement in disputing

Day’s finding. The markings are so distinct, as

given by Couch, the former being distinguished
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by “ ocellated spots, the size of the section of a

pea, the centre yellow, the border a deeper

impression of the colour of the ground.” ( Vide
“ Zoologist,” December, 1911).

STING Ray (Raia pastinaca) .•—An example, weighing 60 lb.,

with a double barb to the tail, was captured in a

trawl off Southwold on July 20th, 1912.

MYXINE (Myxine glutinosa).—One of these curious parasitic

fishes, just over a foot in length, was c; 'tured in

a net at Orford, Suffolk, in October, 1912- This

is new to the Suffolk seaboard, and as far as I

can gather, has not yet been met with off the

Norfolk Coast, although Howse reports it as

extremely abundant off Northumberland and

Durham
;

whilst Eagle Clarke and Roebuck

remark that it is
“
resident and abundant off the

whole coast (Yorkshire), from Redcar to

Flamborough.”

STURGEON (Acipenser sturio ).—A fine Sturgeon was dis-

covered in the small river Delph, in West

Norfolk, on June 16th, 1914. Cartridges loaded

with buckshot were useless against its well-

protected hide, and it was only after a stout

tussle with a boat hook and a shot into a more

vulnerable region that it was secured. Weight,

31 stone 5 lb. It was sent to London, where it

realised £6.

From among many other occurrences it may be interesting

briefly to record the following :

—

jAGO’s Gold Sinny (Ctenolabrus rupestris)

,

one April 26th,

1909, and three on January 10th, 1910; AMERICAN

Rose Perch (Scorpcena dactyloptera), Lowes-

toft, March 13th, 1909 ;
Sting Ray (Raia

pastinaca), Lowestoft, one caught by a lady sea-

angler, August 4th, 1909, weight 35 lb.
;
an Eel
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was found on Breydon, March 11th, 1914, having

been choked by attempting to swallow a spiny-

gilled Sea Bullhead (Cottus scorpius) ;
another

in the following August was found floating dead

with an eel almost as large as itself fast in its

gullet.

The capture of a Leathery Turtle (Dermatochelys

coriacia

)

off Lowestoft, in the herring nets, and

the alleged escape of its mate in November,

1913, is worth placing on record. The one taken

had its neck broken when being hoisted aboard,

but lived two hours after the accident. As

others have rarely drifted into British waters,

possibly through the agency of strong tides, there

is an unremote probability that the abnormally

high temperature of the sea obtaining at the

time off our coasts accounted for its presence

in local waters.

XVII.

CHARLES ANNESLEY HAMOND.

Biographical Notice.

It is with deep regret that we have to record the death, on

February 1st, 1914, of Mr. C. A. Hamond, at his residence,

Twyford Hall, Norfolk. He was elected a member of the

Norfolk and Norwich Naturalists’ Society in 1873, was

President 1906-07, and always took the greatest interest in its

welfare. Only a few weeks before his death he sent a

substantial contribution towards assisting the publication of the

Society’s “ Flora of Norfolk.”

Charles Annesley Hamond was born in London in 1856.

He was the eldest son of Capt. Philip Hamond, 34th Regiment,

who was the fourth son of Philip Hamond of Westacre. He
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was educated at Eton and Trinity College, Cambridge. From

very early days he began to show keen interest in field natural

history and botany, which remained his principal hobby during

the remainder of his life, and afforded him so many added

pleasures on the various expeditions he was wont to make.

One of his earliest recollections was being carried up a ladder

by the old gardener to look into a wood pigeon’s nest in his

grandmother’s (Lady Buxton’s) garden at Northrepps Hall.

His mother used to complain that when, as a little boy, he was

sent out riding he would persist in keeping close to the hedges

looking for caterpillars, nests, etc., and pay no attention what-

ever to the pony.

In the early seventies, long before Blakeney and Cley had

become the happy hunting-ground of naturalists and collectors,

he would spend a great part of his holidays on the “ muds ”

with an old gunner, Jimmy Brett. It was here that he and

one of his cousins picked up a human skull, which the

authorities at the British Museum identified as, probably, that

of a Saxon, who had evidently met with a violent death, as the

top of the skull was deeply gashed.

All his life Charles Hamond was devoted to the sea, and

when, after leaving Cambridge, he decided to take a voyage

round the world, he naturally preferred to travel in sailing

ships rather than in steam, when he had the choice, albeit the

former often “ carried deck cargoes which would have broken

Plimsoll’s heart.” He would lend a hand in working the ship,

and never shirked going aloft in bad weather. From this long

voyage he returned home with many treasures, but with

scarcely a rag to his back.

He was a keen fisherman, and visited Norway for salmon

fishing on some twenty different occasions. To one so generally

interested in Natural History, Norway offered many further

attractions, and during the intervals of fishing he would climb

every mountain within reach, eager to come across some new

flower, rare bird, or interesting geological specimen.

After the death, in 1887, of Mr. Hugh Rump, of Wells, the

then owner, Charles Hamond bought his 24-ton yacht, the
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“ Mistral,” in which he made many more or less adventurous

voyages, once sailing her round as far as Portland. It was in

and off Blakeney harbour, however, that he spent most time in

his yacht, and one can well understand the attractions of this

district to a man of his inclinations. He was one of the

founders of the Wells Wild Birds’ Protection Society, and

acted as its honorary secretary until the protection of the area

for which the Society was started was taken over by Lord

Leicester. He often went to Scotland, and had visited Handa

and other bird-breeding localities. In 1881, he was much

pleased at finding a Greenshank’s nest in Sutherlandshire, for

at this time there were not many records of its having nested

on the mainland.

He visited Gibraltar with Mrs. Hamond on three occasions

;

first in 1909, when they went out to spend three weeks with

their Naval son, Lieut. C. E. Hamond, R.N.
;

secondly, in

1907, when he made expeditions into the Sierra Navada
;
and

again in 1913, when he stayed there for a few hours on his way

home from Sicily. The pleasure of the second visit was

considerably marred by the fact that his son was in hospital,

but he spent much time in bird watching from the balcony

of the invalid’s room. During this visit he discovered an

Osprey’s nest on the ledge of the rock, and at his third visit

was more than delighted to find the nest still occupied.

In his home life at Twyford, Charles Hamond was chiefly

occupied either in his garden or on his farm, and he took interest

and pleasure in all out-of-doo'' pursuits. The study of flowers

was, perhaps, his favourite hobby, but he had a good knowledge

of birds. One of his chief pleasures in the spring was to visit

daily the many nesting-boxes in his garden, and during his last

illness, which was associated with much pain, he never relaxed

his interest in watching the Tits feeding near his window, or in

keeping the Nuthatches supplied with nuts.

He was buried in the picturesque little churchyard at

Twyford on February 4th, 1914.

G. M. W.
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XVIII.

HORACE BOLINGBROKE WOODWARD,
F.R.S., F.G.S.

Born August 20th, 1848. Died February 6th, 1914.

Wfien death severs a friendship of forty years it is difficult to

form a true estimate of the friend’s lifework, and this is

specially difficult in the case of H. B. Woodward, whose life

was more generously spent in aiding others than in those

original researches which might permanently establish his

reputation.

Born in London in 1848, the son of Dr. S. P. Woodward,

F.G.S.,
1

of the Department of Geology in the Bristish Museum

(1848-65), Horace was educated in a private school, and in

1863 was appointed assistant to the Secretary, Mr. H. M.

Jenkins, at the Geological Society, Somerset House- This

position he did not hold for long, being appointed in 1867, at

the age of 19, an Assistant Geologist on the Geological Survey,

under Sir Roderick Murchison. The greater part of his life

was thus spent in official harness, for he did not retire until the

end of 1908.

His Survey work was so varied that it is difficult to give a

connected account of it. In his early life he worked much

under Mr. H. W. Bristow, F.R.S., in Somerset and various

other districts. He took part in the first Drift Survey of the

London Area ; but he was before long transferred to the

disturbed rocks of the Somersetshire Coalfield. Then he was

engaged on the Palaeozoic and Secondary rocks of Devon and

Somerset
;

this varied experience assisting him greatly in the

1 See Obituary, Geol. May., August, 1865, pp. 383-4.
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preparation of his very useful Geology of England and Wales

}

In Devon the writer joined him, and he has reason to remember

Horace Woodward’s kind help and patience with the

inexperienced
; he never tired of assisting those who worked

with him, and this was a most striking characteristic till the

end of his life.

Much of this early work by Horace Woodward is unpublished,

or has only lately appeared, for after several years in Devon,

Somerset, and Dorset, he was transferred to Norfolk and

Norwich, leaving the Devon maps to be completed by Mr.

W. A. E. Ussher and others. He was, however, the chief

author of the memoir on the East Somerset and Bristol Coal-

fields, published in 1876.

In Norwich he spent a good many years, probably some of

the happiest in his life. He was in the native city of his

grandfather, his father, and uncles, and he liked to recall the

connexion of his family with the county, for his grandfather,

Samuel Woodward, had been one of the earliest writers on that

country, and had published the Geology of Norfolk in 1833.

Here also, after his recovery from a serious illness which had

interfered with his work for some time, he was again able

thoroughly to enjoy the open-air life. He was in his element

leading a geological excursion, presiding at some meeting for

popularizing science, or discussing geological questions with his

colleagues, several of whom were then working in the eastern

counties. The principal result of his stay in Norfolk is seen

in the accurate geological maps, and in his Geology of Norwich,

of Fakenham, Wells, and Holt, and other memoirs; but in his

leisure he was already collecting material for a second edition

of his valuable work, the Geology of England and Wales?

During his residence in Norwich he was President of the

Norwich Science Gossip Club and of the Norwich Geological

Society. At a later period, 1892-93, he was President of the

Norfolk and Norwich Naturalists’ Society.

1 8vo. Longmans (1876), pp. xx., 476.

2 1887, Geo. Philip & Son, 8vo., pp. 16, 670. with maps and illustrations.
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Among his other publications he wrote Memorials of (Rev.)

John Gunn, formerly Rector of Irstead (1891), whose remark-

able collection of Forest Bed Pleistocene Mammalia from the

Norfolk coast now adorns the Norwich Castle Museum.

His next extensive piece of work was the writing of three

volumes of a memoir on the Jurassic Rocks of Britain, which

necessitated several years spent in visiting the numerous

exposures
;
but this work was much hindered by official calls,

which every year became more pressing. He was able, how-

ever, at intervals, after 1892, to aid in the mapping of the

Jurassic strata in Scotland, including Skye and Raasay, and

was the first to point out the presence in Raasay of a bed of

iron-ore, which is now recognised to be of high commercial

value.

In 1893 he was appointed, on the death of Mr. William

Topley, to take charge of the Geological Survey Office in

Jermyn Street, London, under Sir Archibald Geikie, and from

that time the endless duties of inspection, editing, and official

correspondence left him little leisure for original work. In

time Horace Woodward’s responsible position was recognized

and he became Assistant Director for England and Wales; but

this led to no lessening of the amount of routine work. In his

spare time he still worked hard, and to him we owe the History

of the Geological Society of London prepared for the Centenary

of 1907 (8vo., pp. xx., 336). Besides contributing to the

Scottish memoir on Glenelg, etc. (1910), he took the principal

share in the water-supply memoirs of Lincolnshire (1904) and

Bedfordshire and North Hants (1909). He also wrote a

memoir on the London district (1909), and one on soils and

subsoils which passed through a second edition (1906).

Mr. Horace Woodward was an Honorary Member of the

Yorkshire Philosophical Society, the Cotteswold Naturalists’

Field Club, and the Essex Field Club. He was elected a

Fellow of the Geological Society of London, 1868 ;
he served

on the Council eleven years, and was a Vice-President 1904-6.

He was elected a Fellow of the Royal Society in 1896.
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The value of his work was recognized by the Geological

Society in the successive awards of the Murchison Geological

Fund in 1885, the Murchison Medal in 1897, and the Wollaston

Medal in 1909. Mr. Horace Woodward was President of the

Geologists’ Association, 1893-4.

He married Miss Alice Jennings at Dorking, on June 5th,

1873 ;
she died in 1902. He leaves one daughter, now mairied

(Mrs. Sydney Barnwell).

During the last five years Mr. Horace Woodward had suffered

severely at times from an internal malady, but in spite of his

drawbacks his Spartan courage enabled him to continue his

literary labours, and he brought out the following works : E.

Stanford’s Geological Atlas of Great Britain and Ireland (1907,

pp. x., 160, explanatory and descriptive geology with numerous

maps and illustrations
; a third edition, including the Channel

Islands, has just appeared) ; The Geology of Water Supply

(Arnold’s Geological Series, 1910, 8vo., pp. x., 340) ;
The

Geology of Soils and Substrata (1912, pp. xvi., 366); and,

jointly with Dr. Henry Woodward, a Table of British Strata

(Dulau & Co.). He also contributed the geological chapters to

several volumes of the Victoria County Histories. As Assistant

Editor of the Geological Magazine he has for many years

written very numerous reviews and notices of current

geological literature up to the last.

Mr. Woodward died at his residence, 85, Coombe Road,

Croydon, on Friday, February 6th, 1914, and was interred at

Brookwood on February 10th. His memory is warmly

cherished by his colleagues on the Geological Survey and by a

large circle of geologists both in the Geological Society and the

Geologists’ Association. C.R.

[Extracted from the “ Geological Magazine ,” Decade VI.,

Vol. I., No. 597, pp. 142-4, March, 1914.}
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XIX.

SOME ADDITIONS TO THE NORWICH CASTLE
MUSEUM IN 1913.

By Frank Leney ( Curator of Museum).

AMONG the most important additions to the Natural History

Departments of the Norwich Castle Museum during the year

1913 is a remarkably fine specimen of the Indian Tiger from

Nepal, graciously presented by H.M. the King.

The collection of heads and horns of African animals has

been largely increased by the addition of mounted heads and

horns from Bahr el Ghazel and Mongalla, presented by Captain

R. Stracey. Miss Cara Buxton made further additions to her

collection by the gift of skulls of Lichenstein’s Hartebeest and

Neumann’s Hartebeest from German East Africa, and another

notable gift was that of two fine mounted heads of Grevy’s

Zebra, shot at Lake Rudolf, April 5th, 1900, from Mr. A. E.

Butter, C.M.G. His Excellency the Governor of Uganda

(Mr. F. J. Jackson, C.B., C.M.G.) has also lent twenty-four

heads and skulls of African “ Big-Game,” many of which are

very fine specimens. Through the kind interest of Captain

H. C. Maydon, the Museum now possesses a representative

collection of Indian “ Big-Game,” including heads of the

Indian Bison, Indian Sambar, Swamp Deer, Indian Spotted

Deer, Himalayan Serow, Four-horned Antelope, Astor Markhor,

and skulls and horns of the Arna or Indian Buffalo, Punjab

Wild Sheep, Bharal or Blue Sheep, Himalayan Ibex, Nilgai or

Blue Bull, Blackbuck or Indian Antelope, Kashmir Stag and

Himalayan Black Bear.

Mr. James Reeve gave mounted specimens of Long-tailed

Field Mouse (Apodemus sylvaticus), taken at Thorpe Hamlet,

Norwich
;
Harvest Mouse (Micromys minutus ) from Cley,

Norfolk, 1907
;

and immature specimens of a dark variety of

Water Vole (Arvicola amphibius ) from Barton Fen, Norfolk,

1903. Mr. E. J. H. Eldred gave specimens of Red Bank
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Vole (Evotomys glareolus), Long-tailed Field Mouse

(.Apodetnus sylvaticus), and Mole ( Talpa europceus ) from

Coltishall, near Norwich, 1912 ;
and Mr. J. H. Walter pre-

sented a pale-coloured variety of Rat (Mus norvegicus) from

Drayton, near Norwich.

The additions to the collections of Birds include a gift from

Mr. L. J. Tillett of mounted specimens showing nestling

Cuckoo (Cuculus canorus) in nest of Pied Wagtail (Motacilla

lugubris) taken at Old Catton, Norwich, July 8th, 1913 ;

Professor Newstead, a skin of St. Kilda Wren ( Troglodytes

hirtensis

)

;
and Mr- J. T. Spurred, a mounted specimen of

variety of Lapwing ( Vanellus vulgaris) shot at Weybourne,

Norfolk, October 4th, 1912.

The collection of Birds’ Eggs has been enriched by Mr.

W. Bruce Clarke, M.A., F.R.C.S., by an interesting gift of the

Egg of the Great Bustard (Otis tarda), found on Massingham

Heath, Norfolk, about 1818, and described in Stevenson’s

“ Birds of Norfolk,” Vol. II., p. 41.

The collection of Mollusca has been augmented by the

generous gift of Mrs. Holmes of Strumpshaw Hall, near

Norwich, of the collection of shells representative of British

Marine, Land and Freshwater Mollusca, collected by the late

Mr. W. J. O. Holmes. The collection consists of about

15,000 specimens, mounted and arranged with remarkable care

and taste in one large mahogany cabinet of thirty-six drawers

with trays, and two smaller cabinets. The classification

followed is that of H K. Jordan (1870), compiled from Gwyn
Jeffrey’s “ British Conchology,” and, in an interleaved copy,

Mr. Holmes has recorded the localities from which his speci-

mens were obtained. The collection is intended mainly for

students, and is especially valuable for the purpose of com-

parison, as Mr. Holmes spared neither time nor money in

completing the representation of a species from the beginning

to the end of its life history.

The number of visitors to the Museum, as registered by the

turnstiles, was 152,108, the largest recorded number since the

year 1896.
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XX.

MISCELLANEOUS NOTES AND OBSERVATIONS.

Leucopternis OCCIDENTALIS.—Through the courtesy of

Mr. W. F. Rosenberg the Norwich Museum has recently

acquired a good skin of the rare Leucopternis occidentalism a

species described by Mr. Osbert Salvin as long ago as 1876

from an example obtained on Puna island on the Pacific coast,

and which has long been one of our desiderata.

Leucopternis is a well-marked genus of South American

Buzzard-like Hawks, characterised by their plumbeous, or in

some cases black and white, tone of plumage, and has been

commented upon by my late father in “ The Ibis ” (“ Ibis,”

1876, p. 470).

Leucopternis is divisible into eleven species, all of which

are now represented in the Norwich Museum, three of them,

L. princeps, L. blumbea, and L. occidentalism having been

added since the printing of the Catalogue in 1894. Our series

therefore is now almost as complete as it is possible to make it.

Mr. Rosenberg, who has had considerable experience of the

avifauna of Western Ecuador and Western Columbia, S.A.,

informs me that the example of L. occidentalis which he has

sent to the Museum, and which has all the appearance of being

an adult, was collected at Quevedo, W- Ecuador.

Mr. Rosenberg at the same time forwarded a young example

of L. occidentalis, which appears to have been taken from the

nest, and is ticketed Quevedo, February 27th, 1913.

L. occidentalis is a smaller species than L. albicollis, from

which it is primarily distinguished by its white tail terminating

in a broad black bar.

This is just the reverse of L. albicollis, which has a black

tail with a terminal white bar.

J. H. G.
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Winter Notes for 1913— 1914.—The Woodcock

has been the most discussed bird of the season. The oldest

sportsman never remembers such a flight as occurred in

December. Nineteen were killed in one day at Boxted, and

over 40 at Benacre
;
both the large and small type prevailed,

and few parties were out without seeing a couple or two. Some
breed yearly in Monk’s Park Wood of 300 acres.

The migration of Waxwings has extended to West Suffolk.

One was killed at Beyton and others seen at Rougham and

Nowton. They were very tame, which shows that they came

from a sparsely-inhabited country. A Bittern was killed near

the river Ouse in February, 1914, and the keeper was

rightly fined for doing so. On January 31st, in a partridge

drive near Eye, a Knot was killed—an unusual visitor. Young

Crossbills were seen out of nests at Cavenham in January, 1914.

A fine specimen of the Gyr-falcon killed at Sudbourne, near

Oxford, in 1867, in the act of devouring a hen, has been

acquired by the Ipswich Museum
;

it is figured in Babington’s

Birds of Suffolk.

Two specimens of the rare Burbot or Eel Pout were taken

in January from the river Lark near Mildenhall.

W. H. Tuck.

Wild Bird Protection on the Norfolk Coast.—
We are pleased to find that the subscription list of the Breydon

Wild Birds’ Protection Society has been increased during the

year, though there still remained a deficit, of £2 10s. 6d., at the

end of 1913. The watcher was on duty from March 1st to

August 31st. Spoonbills were seen on Breydon, on and off,

throughout the Summer, the first on May 2nd and the last on

August 16th.

At Wolferton Mr. Creswell reports that the birds have done

very well this season, the common Tern showing a considerable

increase, as a nesting species, on this Reserve.

The report of the results of protection on Blakeney Point

during 1913 will be found on p. 707. Ed.

P
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On Sept. 11th, whilst walking along the edge of the marshes

near the Bure, at Hoveton, I caught a nice specimen of Colias

edusa, var. Helice.

This is the only specimen I have ever taken, and I have not

seen any Colias edusa so far this year, though it seems to have

occurred in a good many localities.

I should also like to record that I have a nice specimen of

Deilephila livornica, which was taken on a shop window in

Cromer on May 22nd, 1912.

F. H. Barclay.

Winfarthing Oaks.—In 1874 and 1894 reports on the

condition of the Winfarthing oaks were submitted by the late

T. C. Amyot. In order to continue the periodical records of

these grand old trees in their declining years, they were visited

July, 1913. So far as can be judged from written statements of

their condition, there has been no appreciable loss of vitality

since 1894. The present girth of the principal tree in the

orchard at Lodge Farm is 37 ft. 2 in. at 5 ft. from the ground,

as compared with 38 ft. 6 in. in 1894; the decrease may be due

to loss of ivy or to the measurements not being taken at the

same level. Vitality is restricted to the south side, where

sturdy branches were found bearing plenty of foliage, with

acorn cups of the previous year and some very backward fruits

of the current year. These signs of life compare favourably

with a report made in 1836, when it was stated that “ the only

mark of vitality it exhibits is on the south side, where a narrow

strip of bark sends forth a few branches, which even now

occasionally produce acorns.” Some measurements of the

interior of the hollow trunk showed the greatest diameter to be

10 ft. 2 in. at 5 ft. from the ground.

The companion tree in an adjoining field has a girth of

27 ft. 10 in. at 5 ft., and its hollow trunk has an internal

diameter of 7 ft. 5 in. It has one living branch.

W. H. Burrell.
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Great Yarmouth Herring Fishery in 1913.—The

following official figures relating to the herring fishing at

Yarmouth during the season of 1913 were compiled by the

Yarmouth Harbour Inspector, Mr. R. W. Barnes, and published

in the Eastern Daily Press on January 2nd, 1914. By the

courtesy of the Editor of that papor we are able to reproduce

these figures.

The total landed from mid-September to Dec. 20th, when the

fishing ended, was 824,213 crans
;

in round figures, 825,000,000

herrings, of an estimated weight of 156,993 tons, and of a

selling value at first hand of close upon a million sterling.

This is a world’s record for any herring port. The catches in

the preceding five years have been :
— 1908, 476,730 crans

;

1909, 482,920 crans; 1 910, 381,640 crans
;

191 1, 523,335 crans;

1912, 683,574 crans. The number of steam and motor

drifters employed was 999, and only one vessel was lost.

Prices ranged from seven to ninety-one shillings per cran.

Fishermen, owners, buyers, and curers all had a good season,

and the largest curer is credited with a profit on the season

exceeding £10,000. The best fished boat earned ^2,600, and

^"1,500 to £2 ,
000 was a far from uncommon range. The

landings week by week were as under, the previous year’s

figures being shown for comparison :

—

1913. 1912.

Crans. Crans.

September 20th 19,781 38,382
September 27th 5,971 62,047
October 4th 32,666 75,166
October 11th ... 43,782 119,895

October 18th ... 198,787 120,870
October 25th ... 108,909 93,330
November 1st ... 159,533 73,445

November 8th ... 102,681 61,635
November 15th ... 87,314 18,866
November 22nd 30,271 13,141

November 29th 18,801 4,249
December 6th 7,534 2,183
December 13th 7,623 359
December 20th 560 6

Totals ... 824,213 683,867
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The average catch over the whole Yarmouth fleet was 820

crans per boat. In 1912 it was 750 craps. The highest boat’s

catch for the season last year was 2660 crans, and the lowest

754 crans. In all, there were 20,480 separate landings, and

the busiest day was on October 16th, when 655 boats delivered

42,692 crans, which is another record. The busiest week was

that which ended on October 18th, when 3155 boats landed

198,787 crans. The season’s catch was distributed thus:

—

Landed at the Fish Wharf 721,112 crans, against 604,193 crans

in 1912; at Gorleston, 94,037 crans, against 71,159 crans in

1912; and at other wharves, 9064 crans, against 7622 crans in

the preceding year. The Gorleston share of the fishing is thus

steadily growing into importance.

Yarmouth does an immense business in the exportation of

brined herrings to the Continent, as is borne out by the follow-

ing figures. The shipments to December 27th totalled 721,598

barrels and 225,952 half-barrels, an increase on the 1912

exports of 142,055 barrels and 66,858 half-barrels, while there

were several thousand more barrels still to ship. Over a

hundred steamers were required to carry these herrings abroad.

Russia was the best customer, taking 303,133 barrels and

136,406 half-barrels, Germany coming next with 304,513

barrels and 77,065 half-barrels. Three large boats were loaded

for Odessa and other ports in the Black Sea, and the remainder

went to the Baltic ports, Riga, St. Petersburg, Libau, Konigs-

berg, Stettin, Dantzic, Memel, etc.

There is also a large export of smoked fish to Italy, Greece,

Turkey, Palestine, the Levant generally, and the Mediterranean

islands. Some go coastwise, via London and Hull, for trans-

shipment, but the larger proportion are sent by rail to Liverpool

docks for direct shipment to such ports as Genoa, Leghorn,

Naples, Palermo, Malta, Piraeus, Syra, Jaffa, Cyprus, and so

on. We understand that a careful estimate puts the number of

barrels thus sent to Southern Europe at 100,000 during the

past autumn.
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OF THE

NORFOLK & NORWICH

NATURALISTS’ SOCIETY.

JOURNAL COMMITTEE REGULATIONS.

The Journal Committee beg to direct the attention of

authors of communications to the Society to the following

Regulations which have been drawn up in order to accelerate

the publication of the Transactions, and to utilise as widely

and as fairly as possible the funds which the Society devotes

to the publication of scientific researches :

—

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

History.

2. MSS. of Papers.—As soon as any paper is ready for publication,

whether it has been read before the Society or not, it must be sent to

the Hon. Secretary for the consideration of the Journal Committee.

3. Illustrations.—Illustrations, if accepted, should be drawn in

a form immediately suitable for reproduction, and such illustrations

as can be reproduced by photographic processes should, as far as

possible, be preferred.

4. Proofs.—In general, a first proof and a revise of each paper

will be sent to the Author. If further proofs are required, owing to

corrections or alterations for which the printer is not responsible, the

expense of such proofs and corrections shall be charged against the

Author. All proofs must, if possible, be returned within one week,

addressed to the Hon. Sec.

5. Abstracts.—Authors are requested to hand to the Hon. Sec.

an abstract of their Papers at the same time as they deposit their

MSS.

6. Separate Issue of Reprints.—An Author requiring Reprints

of his Paper must mark upon the revise of the proof the number of

copies he will require. He will be charged for them by the printer,

who will forward the copies to him when ready, shortly after the

publication of the Transactions.



The Norfolk and Norwich Naturalists’ Society

has for its objects :

—

1. The practical study of Natural Science.

2. The protection, by its influence with landowners and others, of

indigenous species requiring protection, and the circulation

of information which may dispel prejudices leading to their

destruction.

3. The discouragement Of the practice of destroying the rarer

species of birds that occasionally visit the County, and of

exterminating rare plants in their native localities.

4. The record of facts and traditions connected with the habits,

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

;
and

the use of all legitimate means to prevent the extermination

of existing species, more especially those known to be

diminishing in numbers.

5. The publication of Papers on Natural History contributed to the

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

6. The facilitating a friendly intercourse between local Naturalists

by means of Meetings for the reading and discussion of papers

and for the exhibition of specimens, supplemented by Field-

meetings and Excursions, with a view to extend the study of

Natural Science on a sound and systematic basis.
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