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The Norfolk and Norwich Naturalists’ Society

has for its objects :

—

1 . The practical study of Natural Science.

2 . The protection, by its influence with landowners and others, of

indigenous species requiring protection, and the circulation

of information which may dispel prejudices leading to their

destruction.

3. The discouragement of the practice of destroying the rarer species

of birds that occasionally visit the County, and of exterminating

rare plants in their native localities.

4. The record of facts and traditions connected with the habits, distribu-

tion, 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.



TRANSACTIONS
OF THE

BmfulU aitit Bimuiitj

NATURALISTS’ SOCIETY

Edited by the Honorary Secretary

VOL. XII.

1924—25 to 1928-29

NORWICH

Printed by A. E. Soman A Co., Ltd.

December, 1929





V.

LIST OF CONTRIBUTORS

XV ith references to the A rticles contributed by each

Page

Allen, J. W.—Memorandum on the Blakeney Fisheries ... 52

Bagnall-Oakeley, K.—The Oleander Hawk Moth in East

Norfolk ... ... ... 260

Baker, E. C. Stuart.—

E

gg-Collecting : its Uses and Abuses 414

Oology as an aid to Science ... 654

Bennett, A.—Notes on the Flora of Norfolk ... ... 477

Boardman, H.—The Bittern at its Nest ... ... 203

Burrell, W. H .—Amsinckia lycopsoides as a Norfolk plant ... 721

Carruthers, D.—Experimental Planting on Scolt Head Island 497

Clapham, A. R. and Deighton, F. C.—The Vegetation of Scolt

Head Island ... ... .., 86

Collinge, W. E.—-An investigation of the Food of Terns at

Blakeney Point ... ... ... 35

Daniels, E. T.—The Hawk Moth Irruption of 1927 ... 525

Deighton, F. C. and Clapham, A. R.—The Vegetation of

Scolt Head Island ... ... ... 86

Gurney, G. H.—The introduction of the Large Copper Butterfly

into Norfolk ... ... ... 262

Gurney, Robert.—

T

he rearing of Crustacea from dried mud 25

The functions of a local Natural History

Society ... ... ... 307

The Fresh-Water Crustacea of Norfolk ... 550

The distribution of the Crayfish in Norfolk 261

Hankin, E. H.—President’s Address ... ... ... 135

The Evolution of Flying Animals ... 135

President’s Address ... ... ... 265

The problem of Mars ... ... ... 265

Howard, H. J.—President’s Address ... ... 383

Life-History of the Mycetozoa, with notes on

their occurrences in Norfolk ... ... 384

Howard, R. J.—The colour of the Iris in the Hawfinch ... 80

Hutchinson, Donald.—

P

residential Address—The Protozoa,

their structure, etc. ... .... 1

Kendall, O. D. and Steers, J. A.—Scolt Head Island ... 229

Scolt Head Island ... 461

Leney, F.—The Centenary of Norwich Museum ... ... 255

Lloyd, L.—Summer arrival of the Green Sandpiper ... 721

Long, S. H.—A supposed Winter Nest of the Harvest Mouse ... 54

Wild Bird Protection in Norfolk in 1925 ... 56

The Norwich Corporation Swanherd’s Return for

1925 ... ... ... ... Ill



VI.

Page

Long, S. H.—William George Clarke—Obituary ... ... 129

Wild Bird Protection in Norfolk in 1926 ... 188

Wild Bird Protection in Norfolk in 1927 ... 336

Sir Digby Pigott—Obituary ... ... 377

John Henry Fraser Walter—Obituary ... 377

Wild Bird Protection in Norfolk in 1928 ... 482

Sir Eustace Gurney—Obituary ... ... 519

Matthew Vaughan—Obituary ... ... 521

Sir Charles Sissmore Tomes—Obituary ... 522

The Great Yarmouth Autumn Herring Fishery,

1928 ... ... ... ... 669

Wild Bird Protection in Norfolk in 1929 ... 677

Walter Rye, Obituary ... ... ... 722

Canon John Alfred Laurence—Obituary ... 726

Geoffrey Fowell Buxton—Obituary ... ... 726

Edward Gurney Buxton—Obituary ... 727

Long S. H. and Riviere B. B.—Fauna and Flora of Norfolk

—

Birds ... ... ... ... 713

LotbinT^re, H, G. J. de—

A

fforestation inBreckland ... 673

Nicholson, W. A.—R. J. Howard—Obituary ... ... 378

Oliver, F. W.—A Portuguese Sand Dune ... ... 279

Nature Reserves ... ... ... 317

Vignettes from Holland ... ... 502

Report of the Blakeney Point Research Station,

1924-26 ... ... ... 207

Report of the Blakeney Point Research Station,

1927-29 ... ... ... 630

Patterson, A. H.—The Herring Fishery of 1923 ... ... 114

The Herring Fishery of 1924 ... ... 117

White-beaked Dolphin ... ... 128

Melamstic Common Rat ... ... 128

The Herring Fishery of 1925 ... ... 184

The Herring Fishery of 1926 ... ... 303

The Herring Fishery of 1927 ... ... 475

Fauna and Flora of Norfolk—Fishes ... 719

Percy, Lord William.—

T

he Eclipse Plumage in its bearing on

the Life-History of the Ducks ... 169

Petch, C. P.—Some new plant records from North and West
Norfolk ... ... ... 720

Preston, A. W.—Meteorological Notes, 1924 ... ... 120

Meteorological Notes, 1925 ... ... 176

Meteorological Notes, 1926 ... ... 291

Meteorogolical Notes, 1927 ... ... 467

Meteorological Notes, 1928 ... ... 694

Riviere, B. B.—Norfolk Heronries ... ... ... 30

Riviere, B. B. and Long, S. H.—Fauna and Flora of Norfolk

—Birds ... ... ... ... 713

Sherborn, C. D.—Museum Boulterianum ... ... 667



vn.

Page
Steers, J. A.—Scolt Head Island ... ... ... 84

Geographical work on Scolt Head Island and

adjacent areas ... ... ... ... 664

Steers, J. A. and Kendall, O. D.—Scolt Head Island ... 229

Scolt Head Island ... 461

Ticehurst, C. B.—Coue’s Redpoll taken in Norfolk ... 263

The Serotine Bat in Suffolk ... ... 264

Ticehurst, N. F.—The Swan-Roll in the Norwich Castle

Museum ... ... ... 17

The Swan-Marks of East Norfolk ... 424

The Swan-marks of West Norfolk ... 581

Turner, Miss E. L.— Bird Migration at Scolt Head ... 160

Waterfield, Miss B.—Report of Junior Branch of N. & N. Nat.

Soc. for 1925-26 ... ... 259

Witherby, H. F.—President’s Address ... ... 527

A Guide to some Ornithological work ... 528



Vlll.

LIST OF ILLUSTRATIONS

Nauplius larva of Chirocephalus diaphanus latched from
Page

mud ... facing 25

Adult male of Chirocephalus diaphanus reared from muc from

Palestine facing 27

Estheria syriaca reared from mud from Palestine
yy

29

The Watcher’s hut on Scolt Head Island
ff

56

Portrait of Miss E. L. Turner
f t

61

Map showing the westward growth of Scolt Head Island since

1891 facing 85

Map of Scolt Head Island
f) 87

Portrait of William George Clarke
}f

129

Stenodictya lobata 136

A Dragon-fly in flight 137

Flying-fish from Upper Triassic 139

The Common Flying-fish 140

Gastropelecus sternicla 141

Chirothrix libanicus 142

Wing of Adjutant bird . . . 144

The “ Pro-Avis ” of Hans Steiner 147

Diagrammatic reconstruction of Archoeopteryx 148

Diagrammatic restoration of Pterodoctyl... 152

Restoration of Pteranadon ... 153

Black-headed Gull on nest in tree on Scoulton Mere facing 199

The Bittern at its nest
J >

204

Bittern feeding young
yy

205

Sketch Map of Blakeney Point . . . 208

Chart of Headland on Blakeney Point . . . 210

Charts of Blakeney Far Point . .

.

211

Three views of vegetation on Blakeney Far Point facing 216

View of Blakeney Far Point in 1924 yy 217

View of Blakeney Far Point in 1926
y y

217

Blakeney Far Point before the establishment

vegetation ...

of

yy 223

Outcrop of marsh soil at the Marams, Blakeney Point
yy 223

Profile of Shingle Spit, Blakeney Point ... ... 223

Diagrammatic representation of growth of Shingle Spit, Scolt

Head Island... . .

.

. . . 232

Blow-Outs ” in dunes on Scolt Head Island . .

.

facing 237

Diagrammatic representation of waves on a beach ... 241

Diagrammatic representation of movements of pebbles on a

beach ... . • • 242

Section through dunes, Scolt Head Island ... 248

Sketch map of Scolt Head Island in 1926 facing 250



IX.

Page
Centenary of Norwich Museum ; ceremony at the

Castle ... ... ... ... facing

Photographs of the planet Mars ... ... ,,

Photographs of the planet Mars

Map of the Comporta district, Portugal

Diagrammatic profile of the Comporta dune
Comporta dune plateau with scrub ... ... facing

Diagram of formation of a new dune around an Armeria plant ...

Comporta dune ... ... ... ... facing

Comporta dune ... ... ... ... ,,

Comporta dune ... ... ... ... ,,

Diagrammatic representation of adult and immature plaice caught

in the North Sea before and after the War
Diagram showing sizes of plaice caught in the North Sea

Diagram of year-groups of plaice caught in the North Sea

Diagram of catch’s of plaice by steam trawlers

Diagram of proportions of different sized plaice caught in the

North Sea over different years

White Stork

Red-necked Phalaropes

Sandwich terns on Blakeney Point ... ... facing

Map of Blakeney and Cley Haven, 1586 ... ,,

Map of Salthouse Marshes, 1649 ... ... ,,

Morden’s map of the Cley district of Norfolk ... ,,

Cley from Blakeney Hill ... ... ... ,,

The breach in the Cley sea wall in 1897 ... ,,

View of old Cley ... ... ... ,,

Ship at Cley Quay ... ... ... ,,

Cley Quay, about 1900 ... ... ... ,,

Photomicrographs of some Mycetozoa ... ... ,,

Ceratiomyxa fruticulosa showing sporophores ... ,,

Developing sporangia of Comatricha typhoids ...
,,

Group of Stemonitis ferruginea on horse-chestnut tree
,,

Leocarpus fragilis on bramble stem ... ... ,,

255

273

274

280

281

282

283

285

287

290

327

328

329

331

332

338

340

342

35S

360

365

365

367

367

371

371

388

390

390

392

393

Swan-Marks of East Norfolk 431, 435, 441, 447, 453, 457

Swan-Marks in West Norfolk 589, 597, 603, 608, 615, 622, 628

Views of Scolt Head Island ... ... facing 462

Map of West end of Scolt Head Island, 1928 ... ,,
463

Contour map of Hut Massif, Scolt Head Island, 1927 ,, 464

Diagrammatic cross section of Scolt Head Island ... ,,
464

The Hut, Scolt Head Island ... ... ,,
486

The Hut plateau from the west, Scolt Head Island
,,

488

Plantation of Spartina Townsendii in Holland ... ,,
504

A lake at Oisterwyk, Holland ... ... ,,
504

Children’s floral fete at Velp, Holland ... ... „ 514

Sir Eustace Gurney ... ... ... ,,
520

Matthew Vaughan ... ... ... ,, 521

Sir Charles S. Tomes ... ... ... ,, 522



X.

Page

James Edwards ... ... ... facing 524

Map of East Norfolk ... ... ... „ 551

Daphnia cucullata ... ... ... „ 558

Salinity gradients in the river Bure ... ... ,,
565

Triticum Dunes on Blakeney Point ... ... ,,
633

Aerial view of Blakeney Point ... ... ,,
634

Marram Plants on newly-formed dunes on Blakeney

Point ... ... ... ... „ 634

Sandwich Terns on Blakeney Point ... ... „ 636

Marram Seedlings on newly-formed dunes on Blakeney

Point ... ... ... ... ,, 636

The Hut Hills, Scolt Head Island ... ... „ 664

The Anchor Marsh, Scolt Head Island ... ,, 666

Male and female Montagu’s Harriers at nest ... ,, 677

Robert Bishop, watcher at Cley ... ... ,, 679

Dial House, Brancaster Staithe ... ... ,, 685

Jim Linkhorn, one of the Hickling keepers ... ,, 685

Geoffrey Fowell Buxton ... ... ... ,, 726

i



XI.

INDEX TO VOLUME XII.

Afforestation in Breckland ...

Algae of Blakeney Point

Allen, J. W., memorandum on the Blakeney Fisheries

Amsinckia lycopsoides as a Norfolk alien plant

Aviculture

Avocet at Salthouse

Bagnall-Oakeley, the Oleander Hawk Moth in East Norfolk

Baker, E. C. Stuart, Egg-Collecting: its uses and abuses

Oology as an aid to Science

Bat, the Serotine in Suffolk ...

Bennett, A., notes on the Flora of Norfolk

Bird Sanctuary in Norfolk, the Cley Marshes
Bittern, the life-history of ...

Black-headed Gull nesting in tree at Scoulton Mere
Blakeney Point, algae of

bryophytes and lichens of

development of the Far Point

from the Air

visit of International Congress of Geographers

the Development and Topography of the Far

Point

process of Dune Building on

Research Station, report for 1924-26

report for 1927-29

the Ternery

the Vegetation of the Far Point

Committee of Management
Blofeld, T. C., the functions of a Natural History Society

Boardman, H., the bittern at its nest

Boulter Daniel, his museum catalogue

Brackish waters, the fauna of

Breckland, afforestation in

Breeding habits of birds

Breydon Water, Crustacea fauna of

Broads of Norfolk, Crustacea of

Broads, depths and areas of

Broads’ district, general description of ... ... ...

Bronze Shield found at Sutton

Bryophytes and lichens of Blakeney Point

Buxton E. G., Obituary

Buxton G. F., Obituary

Chance Edgar, in connexion with the taking of crossbills’ eggs

Clapham A. A., and Deighton F. C., the vegetation of Scolt Head
Island

Page

673

639

52

721

545

681

260

414

654

264

477

189

203

199

639

643

630

648

651

207

631

207

630

635

214

653

314

203

667

562

673

536

566

550

555

552

552

643

727

726

191

86



xii.

Page

Clarke W. G., Obituary of ... ... ... ... 129

Cley, an historical account of ... ... ... 354

Cley Marshes, the purchase of as a nature reserve ... 189

Collinge Dr. W. E., an investigation of the food of terns at Blakeney

Point, Norfolk ... ... ... ... 35

Comporta Sand Dune (the), an account of ... ... 279

Coue’s Redpoll obtained in Norfolk ... ... ... 263

Cozens-Hardy A. W., death of ... ... ... 227

Cozens-Hardy B., Cley-next-the-Sea and 'ts marshes ... 354

Crane (Demoiselle) at Wiveton ... ... ... 717

Crayfish, its distribution in Norfolk ... ... ... 261

Crossbill, prosecution for taking the eggs of ... ... 191

Crows (Hooded) nesting in Norfolk ... ... ... 347

Crustacea of Norfolk ... ... ... ... 550

littoral and bottom-living of the Broads . . . 560

of heaths and spring waters in Norfolk ... ... 569

the rearing of from dried mud ... ... 25

Crustacean plankton of Scottish and Cumberland lakes compared

with those of the Norfolk Broads ... ... 580

Cuckoo, the evolution of its egg ... ... ... 655

the coloration of its egg ... ... ... 659

Dartford warbler in Norfolk ... ... ... 714

Deighton F. C., and Clapham A. R., the vegetation of ScoltHead

Island ... ... ... ... ... 86

Dial House, Brancaster Staithe, purchase of ... ... 685

Dolphin (White-beaked) at Happisburgh ... ... 128

Douglas D., experimental planting on Scolt Head Island ... 497

Duck shoots, records of at Cley, Hickling, Woodbastwick and

Ranworth ... ... ... ... ... 489

Duck (Tufted) nesting at Alderfen Broad ... ... 347

Dune Building, the process of on Blakeney Point ... ... 631

East Ruston Common, Crustacea of ... ... ... 571

Eclipse Plumage in ducks ... ... ... ... 170

Edwards James, Obituary ... ... ... ... 524

Egg-collecting, its uses and abuses ... ... ... 414

Fishing in the North Sea, effects of the Great War upon ... 323

Flight, the evolution of ... ... ... ... 135

Flora of Norfolk, notes on the ... ... ... 477

Flycatcher (Red-breasted) at Blakeney ... ... 715

Food of birds ... ... ... ... ... 543

Fresh-water Crustacea of Norfolk ... ... ... 550

Goose (Barnacle) at Cley ... ... ... ... 681

(Brent), large numbers on the Norfolk coast ... ... 683

Gurney Sir Eustace, Obituary ... ... ... 519

Gurney G. H., introduction of the large copper butterfly into

Norfolk ... ... ... ... 262

the results of introducing the large copper

butterfly into Norfolk ... ... ... 379



xiii.

Page
Gurney Robert, the distribution of the crayfish in Norfolk ... 261

estuarine shells in the beds of the East Norfolk

rivers ... ... .... ... 381

the fresh-water Crustacea of Norfolk ... 550'

the functions of a local Natural History Society 307

the rearing of Crustacea from dried mud ... 25

resignation as honorary treasurer ... 527

Hankin E. H., Presidential Address, the problem of Mars ... 265

the evolution of flying animals (Presidential

Address) ... ... ... ... 135

Harriers nesting in Norfolk ... ... ... ... 686

Harvest Mouse, winter nest of ... ... ... 54

Hawfinch, the colour of the iris in the ... ... ... 80

Heronries in Norfolk, a census of the ... ... ... 30

Herring Fishery of 1923 ... ... ... ... 114

1924 ... ... ... ... 117

1925 ... ... ... ... 184

1926 ... ... ... ... 303

1927 ... ... ... ... 475

1928 ... ... ... ... 669

Holland, account of a visit to by Prof. F. W. Oliver ... 507

Howard H. J .,
President’s Address, the mycetozoa, their life-

history and occurrences in Norfolk ... ... 384

Howard R. J., the colour of the iris in the hawfinch ... 80

Obituary ... ... ... ... 378

Hutchinson Dr. H., Presidential Address ... ... 1

Ibis (Gloss}-

)
in Norfolk ... ... ... ... 717

Kendall O. D., re-mapping results on Scolt Head Island ... 461

Kendall O. D. and Steers J. A., the physiographical evolution of

Scolt Head Island ... ... ... ... 229

Large Copper Butterfly, its introduction to Norfolk ... 262

results of its introduction to Norfolk ... 379

Laurence, Rev. J. A., Obituary ... ... ... 726

Leney F., the centenary of Norwich museum ... ... 255

Lichens and bryophytes of Blakeney Point ... ... 643

Lloyd L., bird notes from Taverham and district ... ... 352

Long Frederick, Obituary ... ... ... ... 375

Long S. H., a supposed Winter nest of the Harvest mouse ... 54

Great Yarmouth herring fishery for 1928 ... 669

obituary of W. G. Clarke ... ... ... 129

obituary of Sir Eustace Gurney ... ... 521

obituary of Sir Charles S. Tomes ... ... 522

obituary of Matthew Vaughan ... ... 521

the Norwich Corporation Swanherd’s return for

1925 ... ... ... ... Ill

wild bird protection in Norfolk in 1925 ... 56

wild bird protection in Norfolk in 1926 ... 188

wild bird protection in Norfolk in 1927 ... 336-



xiv.

Page

Long S. H., wild bird protection in Norfolk in 1928 ... 482

wild bird protection in Norfolk in 1929 ... 677

Long S. H. and Riviere B. B., bird notes for Norfolk, 1924-1928 713

Lotbiniere H. G. J. de, afforestation in Breckland ... ... 673

Mars, the planet, an account of ... ... ... 265

Meres of Norfolk, Crustacea of ... ... ... 569

Meteorological Notes for 1924 ... ... ... 120

for 1925 ... ... ... 176

for 1926 ... ... ... 291

for 1927 ... ... ... 467

for 1928 ... ... ... 694

Migration, at Scolt Head Island ... ... ... 160

Migration of birds ... ... ... ... 532

Museum (the) at Norwich, centenary of ... ... 255

Mycetozoa (the), their life-history and occurrences in Norfolk ... 384

Nature Reserves ... ... ... ... 317

Oleander Hawk Moth in East Norfolk ... ... ... 260

Oliver F. W., a Portugese Sand dune ... ... ... 279

Nature reserves ... ... ... 317

report of Blakeney Point research station, 1924-26 207

report of Blakeney Point research station, 1927-29 630

the functions of a Natural History Society ... 314

vignettes from Holland ... ... ... 502

Oology as an aid to science ... ... ... ... 654

Owl (short-eared) nesting on Scolt Head Island ... ... 488

Parasitism amongst birds ... ... ... ... 540

Patterson A. H., a melanistic variety of the common rat ... 128

bird notes from Great Yarmouth 1924-26 ... 299

the herring fishery of 1923 ... ... 114

the herring fishery of 1924 ... ... 117

the herring fishery of 1925 ... ... 184

the herring fishery of 1926 ... ... 303

the herring fishery of 1927 ... ... 475

white-beaked dolphin at Happisburgh ... 128

Percy Lord William, the eclipse plumage in its bearing on the life-

history of the ducks ... ... ... ... 169

Phalarope (Red-necked) at Cley ... ... 681, 717

Pigott Sir Digbv, Obituary ... ... ... ... 377

Plaice, the effects of fishing upon the number and quality of in the

North Sea ... ... ... ... ... 327

Plankton of the Broads ... ... ... ... 556

Plover (Kentish) at Blakeney ... ... ... 718

Pochard (Paget’s) at Hickling ... ... ... 716

(white-eyed) at Hickling ... ... ... 716

Portugal, an account of the Comporta sand dune ... ... 279

Preston A. W., meteorological notes for 1924 ... ... 120

meteorological notes for 1925 ... ... 176



XV,

Page

Preston A. W., meteorological notes for 1926 ... ... 291

meteorological notes for 1927 ... ... 467

meteorological notes for 1928 ... ... 694

dates of first leafing of deciduous trees, etc. over ten

year period ... ... ... 709

Protection of birds ... ... ... ... 547

Protozoa (The), their structure and behaviour as illustrated by

the cinema-camera ... ... ... ... 2

Psamma arenaria as a factor in dune building ... ... 631

Rat, common, a melanistic variety ... ... ... 128

Ringing of birds ... ... ... ... ... 533

Riviere B. B., Norfolk heronries ... ... ... 30

Riviere B. B. and Long S. H., bird notes for Norfolk 1924-28 ... 713

Rock-dove at Ludham ... ... ... ... 718

Roseate Tern, nesting on Blakeney Point ... ... 59

Rye Walter, Obituary ... ... ... ... 722

Rumbelow P. E., a distinctive characteristic of Sonchus palustris 379

Salinity analyses from river Bure ... ... ... 576

Salisbury E. J., the functions of a local Natural History Society 312

Sand Dune, an account of the Comporta dune in Portugal ... 279

Sandpiper (Wood) at Cley ... ... ... ... 681

(Siberian Pectoral) as a Norfolk bird ... ... 717

Scolt Head Island ... ... ... ... 84

experimental planting on ... ... 497

its physiographical evolution ... ... 229

some geographical problems of . . . ... 664

re-mapping results ... ... ... 461

the vegetation of ... ... ... 86

Shells (estuarine) in the beds of the East Norfolk rivers ... 381

Sherborn C. A., museum Boulterianum ... ... ... 667

Smith Winifred death of ... ... ... ... 227

Sonchus palustris, a distinctive characteristic of ... ... 379

Song of birds ... ... ... ... ... 535

Spartina Townsendii, results of planting in Holland ... 503

Spring migration at Scolt Head Island ... ... ... 61

Steers J. A., Scolt Head Island ... ... ... 84

geographical work on Scolt Head Island ... 664

re-mapping results on Scolt Head Island . . . 461

Steers J. A. and Kendall O. D., the physiographical evolution of

Scolt Head Island ... ... ... ... 229

Stilt (Black-winged) at Hickling ... ... ... 687

Stork (White) on Breydon ... ... ... ... 717

(Black) over Scolt Head ... ... ... 717

Subterranean Crustacea ... ... ... ... 573

Surf-scoter, first record for Norfolk ... ... ... 716

Swans, egg and cygnet account of the Norwich Corporation swan-

herd for 1925 ... ... ... ... 112

Swan-marks ... ... ... ... ... 21



XVI.

Page

Swan-mai'ks of East Norfolk ... ... ... 424

of West Norfolk ... ... ... 581

Swan-roll (the), in the Norwich Castle museum ... ... 17

Temple-Lynes C. J., death of ... ... ... 227

Terns, an investigation of the Food of at Blakeney Point ... 35

Tern (Gull-billed) on Breydon ... ... 301, 718

(Roseate) nesting at Blakeney ... ... 485, 682

Ternery (the) on Blakeney Point ... ... ... 635

on Blakeney Point, influence of on new soils . . . 637

Thouless H. J., obituary of James Edwards ... ... 524

Thursby-Pelham Miss D. E., some effects of the closure of the

North Sea to fishing during the Great War and of the resump-

tion of fishing ... ... ... ... 322

Ticehurst C. B., Coue’s Redpoll in Norfolk ... ... 263

the Serotine bat in Suffolk ... ... 264

Ticehurst N. F., the swan-roll in the Norwich castle museum ... 17

the swan-marks of East Norfolk ... ... 424

the swan-marks of West Norfolk ... ... 581

Tomes Sir Charles Sissmore, Obituary ... ... ... 522'

Tracy N., bird sanctuary at South Wootton ... ... 197

bird sanctuary at South Wootton ... ... 348

a woodland bird sanctuary at South Wootton ... 74

Triticum junceum as a factor in dune building ... ... 631

Turner Miss E. L., bird migration at Scolt Head ... ... 160

spring migration at Scolt Head Island ... 61

Vaughan Matthew, Obituary ... ... ... 521

Vincent J., birds visiting the Hickling district ... ... 685

Wagtail (Grey) nesting at Taverham mill ... ... 352

Walter J. H. F., Obituary ... ... ... ... 377

Water analysis of different Broad waters ... ... 575

Waterfield B., report of the junior branch of the Society ... 259

Westwick Perch Pond, Crustacea of ... ... ... 572

Whooper swan nesting in Norfolk ... ... ... 716

Wild Birds Protection Order for Norfolk for 1929 ... ... 687

Wild Bird Protection in Norfolk in 1925 ... ... 56

1926 ... ... 188

1927 ... ... 336

1928 ... ... 482

1929 ... ... 677

Witherby H. F., a guide to some ornithological work ... 528

Presidential Address ... ... ... 527

Wolferton, decay of ternery at ... ... ... 196

MUSEUM
•25 FEB 30

j NATURAL



BRITISH
MUSEUV.

39 JAN 26

NATURAL
HISTORY.

TRANSACTIONS

OF THE

Borfolk anti Bortutdj

NATURALISTS’ SOCIETY

Presented to Members for

1924-25

VOL. XII—Part i

Edited by the Honorary Secretary

NORWICH

Printed by A. E. Soman & Co.

January, 1926

Price 10



Htfrftflfc anti BmiUndj Batuvaltsts’ j&nmfji

Patron

H.M. THE KING

Vice-Patron

H.R.H. THE PRINCE OF WALES, K.G.

OFFICERS FOR 1925—26

President

E. H. HANKIN, M.A., Sc.D.

Ex-President

DONALD HUTCHINSON, M.D.

Vice-Presidents

HER GRACE THE DUCHESS OF BEDFORD, F.L.S., F.Z.S., Hon. M.B.O.L.
THE RIGHT HON. THE EARL OF LEICESTER. G.C.V.O., C.M.G.

MICHAEL BEVERLEY, M.D. SIR SIDNEY HARMER, K.B.E., Sc.D., F.R.S.

SIR EUSTACE GURNEY, M.A., F.Z.S. FREDERIC LONG, M.R.C.S., L.R.C.P.

PROF. F. W. OLIVER, D.Sc., F.R.S.

Hon. Treasurer

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

Ingham Old Hall, Norwich

Hon. Secretary

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

31, Surrey Street, Norwich

Hon. Librarian

F. C. H1NDE

Committee

D. CARRUTHERS
H. H. HALLS
LINCOLNE SUTTON

R. GAZE
MISS A. M. GELDART
H. J. HOWARD

CAPT. L. W. LLOYD

Wild Birds’ Protection Committee

R. J. COLMAN (Chairman

)

H. H. HALLS B. B. RIVIERE
ROBERT GURNEY Q. E. GURNEY
LORD WILLIAM PERCY S. H. LONG

Hon. Auditor

W. A. NICHOLSON



T R A N S A C T 10 N S

OF THE

NORFOLK & NORWICH
NATURALISTS’ SOCIETY

The 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 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 re-

quired, 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 be returned without delay addressed to the Hon. Secretary.

5.

—Abstracts.—Authors are requested to hand to the Hon.
Secretary abstracts of their Papers at the same time that

they deposit their MSS.

6.

—Separate Issue or 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.
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HISTORY.

The Norfolk and Norwich Naturalists’ Society

has for its objects

—

1. The practical study of Natural Science.

2. The protection, by its influence with landowners and

others, of indigenous species requiring protection, and

the circulation of information which may dispel prejudices

leading to their destruction.

3. The discouragement of the practice of destroying the rarer

species of birds that occasionally visit the County, and of

exterminating rare plants in their native localities.

4. The record of facts and traditions connected with the

habits, distribution, and former abundance or otherwise

of animals and plants which have become extinct in the

County
;
and the use of all legitimate means to prevent

the extermination of existing species, more especially

those known to be diminishing in numbers.

5. The publication of Papers on Natural History contributed

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

Norfolk.

6. The facilitating of a friendly intercourse between local

Naturalists by means of Meetings for the reading and

discussion of papers and for the exhibition of specimens,

supplemented by Field-meetings and Excursions, with

a view of extending the study of Natural Science on a

sound and systematic basis.

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

contravenes the objects of the Society is liable to have

his name erased from the List of Members.
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LIST OF MEMBERS, 1 924-25
Members who have compounded for their Subscriptions are marked with

an asterisk.

Elected A
1919 Adcock Archie, Norwich
1912 Ames Colonel Oswald H., Blackdown, Upham, Southampton,

Hants.
1892 *Ames Victor, Thornham, King’s Lynn
1925 Anderson Mrs., 34, Duke Street, Norwich

1923

Andrews, Rev. A. J., 19, Princes Street, Norwich
1895 Andrews W. H. M., Hethersett
1912 Astley Major D. G., Wroxham, Norwich
1895 Atmore E. A., F.E.S., King’s Lynn

B
1922 Back C. W., 139, Newmarket Road, Norwich
1919 Back H W., Hill House, Hethersett
1923 Bacon Clifford, 4, Riverside Road, Norwich
1923 Bagnell Mrs., Oulton Lodge, Aylsham
1921 Baker E. C. Stuart, O.B.E., F.Z.S., 6, Harold Road, Upper

Norwood, S.E. 19.

1922 Baker Miss E. F., 49, Mount Pleasant, Norwich
1923 Ball Dr. C. R. H. , Minna Lodge, The Green, Hunstanton
1901 Ballance Sir Hamilton, K.B.E., C.B., M.S., F.R.C.S., All Saints’

Green, Norwich
1887 Barclay Francis H., F.G.S., The Warren, Cromer
1919 Barclay Colonel H. A., Hanworth Hall, Norwich
1875 Barclay H. G„ F.R.G.S., Colney Hall, Norwich
1922 Barclay Miss Margaret, Hanworth Hall, Norwich
1924 Barnard G. W., 4, Surrey Street, Norwich
1921 Barnard Miss G. V„ Castle Museum, Norwich
1921 Barrow Miss E. J., The Red House, Drayton, Norwich
1924 Barton Mrs., 7, Queen’s Road, Beccles
1915 *Bedford Her Grace the Duchess of, F.Z.S., F.L.S., Hon.

M.B.O.U., V.P., Woburn Abbey
1922 Bedwell E.C., “ Bruggen,” Brighton Road, Coulsdon, Surrey
1912 Beevor Sir H., Bart., Hargham Hall, Norfolk
1921 Bell R. C., Woodbastwick Old Hall, Norwich
1911 Beloe E. M., F.S.A., 27, New Conduit Street, King’s Lynn
1882 Bennett Arthur, A.L.S., Hon. Mem., 5, Thanet Place, High

Street, Croydon
1924 Benson E. F., Lamb House, Rye
1911 Berners Geoffrey, Woolverstone Park, Ipswich
1921 Berney F. L., R.A.O.U., Barcarolle, Longreach, Queensland
1920 Berney R. G. G., The Grange, St. James, Halesworth, Suffolk

1869 o.M. Beverley M., M.D., V.P., Overstrand, Norfolk
1877 Bidwell E., 12, Woodberry Grove, Finsbury Park, London, N. 4.

1921 Bignold C. R., Lime Tree R ad, Norwich
1895 Birkbeck H., High House, Westacre, Norfolk
1901 Birkbeck H. A., King’s Lynn
1921 Birkbeck Oliver, Little Massingham House, King’s Lynn
1925 Blofeld T. C., Hoveton House, Norwich
1887 Boardman F„ T., How Hill, Ludham, Norfolk

1896 Boileau Lady, Ketteringham Park, Wymondham, Norfolk
1896 Boileau Sir M. C., Bart., Ketteringham Park, Wymondham,

Norfolk
1902 Booth H. B., Ryliill, Ben Rhydding, Yorks.
1919 Borrer Clifford, 6, Durham Place, Chelsea, W. 3.

1924

Boyd Capt. A. W., Frandley House, Near Northwicli. Cheshire

1915 B rad fer-Laurence H. L., F.S.A., King’s Lynn
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Brereton Mrs., Gresham, Holt
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Broderick Miss, Cathedral Close, Norwich
Brooks J. R., North Walsham Wood, Norwich
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Brooks Miss Nancy, North Walsham Wocd
Brown Mrs. Du Puis, Chedgrave Manor, Loddon
Bruton M. S., The Post Office, Aylsham
Bryan H., " Lanthwaite,” Eaton, Norwich
Bulwer Lt.-Col. E. A., Heydon Grange, Aylsham
Bulwer Mrs., Heydon Grange, Norwich
Burlingham S. S., 80, High Street, King’s Lynn
Burnand L. B., Bushy Place, Aylsham
Burrell W. H., F.L.S., 44, West View, Horsforth, Yorks.
Burton Miss Amy, Newmarket Road, Norwich
Burton Arthur, M.D., Cromer
Burton Mrs. Arthur, Cromer
Burton S. PI., F.R.C.S., St. Giles Street, Norwich
*Buxton Anthony, Knighton, Buckhurst Hill, Essex
Buxton A. F., Fairhill, Tonbridge
Buxton E. G., F.Z.S., Catton Hall, Norwich
Buxton Geoffrey F., C.B., F.Z.S., Hoveton Hall, Norwich

* Buxton Major Ivor, Dunham Lodge, King’s Lynn
Buxton R. G., Petygards, Swaffliam, Norfolk
Buxton W. L., Bolwick Hall, Marsham, Norwich

C

Cain George, Wells-next-the-Sea
Calvert E. M., Eaton, Norwich
Campbell Donald F., F.G.S., 119, Adelaide Road, London, N.W.
Campbell-Taylor J. E., Mavisthorne, High Street, Southover

Lewes
Cann Miss F. A., Norfolk and Norwich Hospital, Norwich
Canterbury Viscount, Bergh Apton, Norwich
Carruthers Douglas, Banner Hall, King’s Lynn
Caton Rev. R. B., Great Fakenham Rectory, Thetford
Cator John, Woodbastwick Hall, Norfolk
Cator FI. J., Ranworth Old Hall, Norwich
Cator Miss Diana, Happisburgh, Norfolk
Chamberlin Rev. C. M., Witton Rectory, Norwich
Chambers Miss M. H., 27, College Road, Norwich
Charlesworth J. B., Gunton Hall, Lowestoft
Chase R. W., Herne’s Nest, Bewdley, Worcestershire

Chasen F. N., The Raffles Museum, Singapore
Chittock A. T., Sheringham
Chittock Mrs. A. T., Sheringham
Christie J. A., M.P., Framingham Manor, Norwich
Citters A. van, Broadlands, Wroxham
Claridge Mrs.. St. Giles’ Plain. Norwich
Clarke Mrs. F., “ Coniston,” Newmarket Road, Norwich
Clayton J., Cecil Road, Norwich
Cleather Rev. W. S., Barningham Rectory'-, Norfolk
Clodd Mrs., Strafford House, Aldeburgh, Suffolk

Cobbold J. D., Holy Wells, Ipswich
Cocks A. H., M.A., F.Z.S., Poymetts, Skirmett, Henley-on-Thames
Coke Right Hon. Viscount, Holkham, Norfolk
Cole Lowry A. C., The Lodge, Sprowston
Cole Mrs. Lowry, The Lodge, Sprowston
Collin J. F., 419, Unthank Road, Norwich
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Colman Russell J., Crown Point, Norwich
C ok G. J., 143, Newmarket R ad, N rwich
C ok T. A., Senn we Hal', Guist, Norfolk
Copeman T., 5, Clarem nt Road, N rwich
Copeman W. O., 76, Highland Road, Norwich
Coward T. A., M. Sc,, Brentwood. Bowdon, Cheshire
Cozens-Hardy A., Oak Lodge, Sprowston, Norwich
Cresswell Col. George, C.V.O., The Garden House, Hunstanton
Cross J. M., Acle
Currie Lt.-Col. J. W., Old Catton

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

Rugby
Dallas Chas. C.

,
Eastley Wootton, New Milton, Hants.

Davey Guy, Aldborough, Norwich
Davies H. C., Old Lakenham, Norwich
Daukes Maj. A. H.. 22, Egerton Terrace, London, S.W. 2

Day Donald D., F.R.C.S., All Saints’ Green, Norwich
Deacon G. E., Hethersett, Norwich
D w Mrs., Boat House, Blakeney
Dewing J. R., 48, London Road, King’s Lynn
Digby A., Cley-next-the-Sea
Donnison H., Boston, Lincolnshire
Doughty Chester G., 7, Upper Cliff Road, Gorleston-on-Sea
Duleep Singh H.H. Prince Frederick, M.V.O., F.S.A., Bio’

Norton Hall, Norfolk

E
Easter W. C., 99, City Road, Norwich
Edwards J., F.E.S., Hon. Mem., Colesborne, Cheltenham
Elliott T. B., 8, Brunswick Road, Norwich
Evans A. H., 9, Harvey Road, Cambridge
Evans H. Muir, M.D., Turret House, South Lowestoft
Evans-Lombe Major E., Marlingford Hall, Norwich
Euren A. D., " Norwich Mercury " Office, Norwich

F
Falcon Michael, Sprowston Hall, Norfolk
Ferrier Miss J. M., Ilemsby Hall, Norfolk
Ferrier R. F. E., F.S.A., Hemsby Hall, Norfolk
Fisher K., The School, Oundle, Northants
Fisher Sidney, Oaklands, St. Clement’s Hill, Norwich
Fleming James M., “ Drumwalt,” The L ng Road, Cambridge

Fletcher W. H. B., Aldwick Manse, Bognor
Fonnereau Miss Hilda, The Old Farm, Walcot-on-Sea, Norfolk
Forrester J. B., 52, Thorpe Road, Norwich
Fowler E., Gunton Old Hall, Lowestoft
Fowler Mrs. E., Gunton Old Hall, Lowestoft
Frere Sir Bartle H. T., South Walsham Hall, Norfolk

G
Gadesden Miss F., White Gates, Gresham, Norwich
Garstang Walter, D.Sc., The University, Leeds
Gay Miss Ellen, Thurning Hall, Guist, Norfolk
Gay Miss G. A., Ardleigh House, Hornchurch, Essex
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IX

Gaze R., 105, Earlham Road, Norwich
Geldart Miss Alice M., Cotman Road, Norwich
Gilbert R. T. E., Ashby Hall, Norfolk
Gill S. T., Rupert Street, Norwich
Glover T., Cliff House, Norwich
Goodchild Herbert, The Chestnuts, Unthank Road, Norwich
Gooch Sir Thos., Bart., Benacre Hall, Suffolk
Gooch Brian, Benacre Hall, Suffolk
Gooch Richard, Benacre Hall, Suffolk
Goose A. W., 10, Sandringham Road, Norwich
Gossage Mrs., Leet Hill, Kirby Cane, Norfolk
Gossage Col. W. W., Leet Hill, Kirby Cane, Norfolk
Graves Mrs., Oulton Lodge. Aylsham, Norfolk
Greatorex H. A., Witton, Norwich
Green Capt. S. V., Sutton Lodge, Ipswich Road, Norwich
Green Maj. E. A. Lycett, Ashfield, York
Gresham School The, Holt, Norwich
Grey of Fallodon, The Rt. Hon. Viscount, K.G., Fallodon,

Lestbury, Northumberland
Gurney Major Cecil F., Berry Hall, Walsingham
Gurney Sir Eustace, M.A., F.Z.S. V.P., Walsingham Abbey,

Norfolk
Gurney Gerard H., F.Z.S. , Keswick Hall, Norwich
Gurney Miss Rosemary, Narborough, King’s Lynn
Gurney Q. E., Bawdeswell Hall, Norfolk
Gurney Robert, M.A., F.L.S., F.Z.S., Hon. Treasurer, Ingham

Old Hall, Norfolk
Gurney Mrs. Robert, Ingham Old Hall, Norfolk

H
Hadfield Travers, Stoneleigh, Knutsford, Cheshire
Haigh G. H. Caton, Grainsby Hall, Great Grimsby
Halls H. H., 130, Hall Road, Norwich
Hamond Lieut.-Com. C.E., R.N., 40, Lvndhurst Road, Lowestoft
Hamond Major Philip, D.S.O.. Morston, Holt, Norfolk
Hancock T. W., 40, St. Giles Sti ee

,
N u wich

Hankin E. H., Sc.D., “Lanbeevor,” Wroxham, Norfolk
Harbord Miss P., Mousehold House, Norwich
Harker Miss Sylvia, Blofield Hall, Norwich
Harker William, Blofield Hall, Norwich
Harmer Russell T., The Grange, Rackheath, Norwich
Harmer Sir Sidney, K.B.E., F.R.S., 30, Courtfield Gardens,

London, S.W. 7

Harper Mrs. A. M., The Mansion, Great Yarmouth
Harris Rev G. H., St. Paul’s Vicarage, 47, Trafalgar Road,

Moseley, Birmingham
Hartcup Miss, Dial House, Cathedral Close, Norwich
Hastings Lord, Melton Constable Park, Norfolk
Hemingway P. H., Hamara, Wroxham
Hewitt H. Dixon, F.I.C., 25, Croxton R'Xid, Thetford
Hibberd Rev. H., Burnham Thorpe Rectory, King’s Lynn
Hill Alexander, M.D., F.R.S., Highfield Hall, Southampton
Hinde Dr. E. B., Gurney Court, Magdalen Street, Norwich
Hinde F. C., Hon. Librarian, 4, Quebec Road, Norwich
Hines E. S., 10, Parker Road, Norwich
Hitchcock Arthur, Tamworth House, Tennyson Road, King’s

Lynn
Hoare Miss Marjorie, 17, Camberley Road, Norwich
Home Miss H. M. Logan, Runton Hill, West Runton
Horsfall Charles, Stody Lodge, Melton Constable, Norfolk
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Elected.

1923 Hoskins Maj. Gen. Sir Reginald, Army and Navy Club, London
1919 Howard Miss D. D., West Parade, Norwich
1919 Howard H. J., 6, College Road, Norwich
1887 Howard R. J., M.B.O.U., Shear Bank, Blackburn
1924 Howes Miss Alice, 26, Cathedral Close, Norwich
1923 Hunter Miss E. M., Mattishall Hall, East Dereham
1923 Hunter H. M., Mattishall Hall, East Dereham
1899 Hurrell H., 25, Regent Street, Gt. Yarmouth
1915 Hutchinson Donald, M.D., President, 2, Gordon Road,

Lowestoft

J

1921

Jarrold T. H. C., Pine Banks, Thorpe St. Andrew
1891 Jarrold W. T. F., Thorpe St. Andrew, Norwich
1896 *Jodrell Sir Alfred, Bart., Bayfield Hall, Norfolk
1909 Jickling Colonel C. M., Smallburgh Hall, Norfolk
1923 Jolly T. L., Church Farm, Aylmerton, Norfolk
1885 Jones Sir Lawrence, Bart., 39, Harrington Gardens, London,

S.W., 7.

IC

1897 Kerrison Colonel E. R. A., C.M.G., Burgh Hall, Aylsham,
Norfolk

1925

Kerrison Mrs., Burgh Hall, Aylsham, Norfolk
1912 Ketton-Cremer W. C., Felbrigg Hall, Norfolk
1904 Kinder Rev. E. H., Kirby Bedon Rectory, Norfolk
1898 Knight Edward, Keswick Old Hall, Norwich

L

1925 Labouchere P., The Lodge, Burnham Thorpe, King’s Lynn
1918 Lascelles Miss Susan, Swanton Novers, Norfolk
1869 o.m. Laurence Canon Rev. J. A., Dilham Rectory, Norwich
1921 le Strange C„ Hunstanton Hall
1889 Lee Warner Henry, Swaffham
1909 Leicester The Right Hon. the Earl of, G.C.V.O., C.M.G., V.P.,

Holkham

1899

Leney F., Castle Museum, Norwich

1923

Lipscomb R., Hannington House, Fakenham
1923 Lipscomb Mrs., Hannington House, Fakenham
1924 Little J. E., 19, The Avenue, Hitchin
1923 Livesay Surg. Cap. R.N., St. Andrew’s Hospital, Thorpe,

Norwich
1922 Livesay Mrs., St. Andrew’s Hospital, Thorpe St. Andrew
1922 Lloyd Capt. L., Taverham Mill, Norwich
1925 Lloyd Mrs., Taverham Mill, Norwich
1881 Long F. The Close, Norwich
1899 LongS. H„ M.D., F.Z.S., M.B.O.U., Hon. Sec., 31, Surrey Street,

Norwich
1907 Long Mrs. S. H., 31, Surrey Street, Norwich
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ADDRESS
Read by the President, Donald Hutchinson, M.D.,

to the Members of the Norfolk and Norwich Naturalists’

Society, at their Fifty-Sixth Annual Meeting, held at the

Norwich Castle Museum
,
on April 28th, 1925.

Ladies and Gentlemen,

My year of office as President of this flourishing and well-

established Society terminates to-day, and before giving you

the subject matter of my Address, I will briefly review our

year’s work and our present position.

By the increasing attendances at our monthly meetings

it would appear that subjects of interest have been brought

before the Society. It is not an easy matter to arrange the

Agenda for these meetings—especially in advance, so that

they can be printed on the sessional card sent out in September

—and I hope members will co-operate as far as possible

with Mr. Leney, especially in the matter of exhibiting specimens.

One of the objects of our Society is “ the protection, by its

influence with landowners and others, of indigenous species

requiring protection, and 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.” By making ourselves responsible, three years ago

for the protection of wild birds throughout the county, I think

I may say that we have been fulfilling our trust, at any rate

as regards the avifauna of Norfolk, and I am pleased to see that

an increasing number of people outside the county are

supporting us in these efforts. I should like to see the names

of more of our own members on the list of subscribers to the

“Wild Birds’ Protection Fund.” How to organize protection

for our rarer plants I do not quite know, except to advise all

our botanical members not to divulge any localities known to

them.

The Society has lost one member by death since our last

annual meeting, namely, the Rev. M. C. H. Bird, of Brunstead,

of whom an obituary notice, accompanied by a very striking

portrait, appeared in the last part of our Transactions. I

cannot let this occasion pass without making reference to
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another Norfolk ornithologist, who has been recently taken

from us, for although he was never a member of this Society,

he was so well known and revered by many of us, that his

death must be given a place in our annals. I refer to the late

H. N. Pashley, of Cley
;
and I do not think I am betraying a

confidence when I tell you that his bird notes, extending

over a period of about forty years, have been edited by

Mr. Riviere and are now in the publisher’s hands.

Since the printing of our last list of members we have

lost one by death, fourteen have resigned, and twenty

new members have been elected, so that our total member-

ship is now approximately 400. With the last part of our

Transactions, we completed the Xlth Volume of an unbroken

series. There is no doubt, whatever, that many members

have joined the society solely with the object of getting our

publications, so that I hope we shall always be able to

maintain the standard of these. The “ Special Publication

Fund ” was started some years ago to meet the greatly

increased cost of printing, so that I hope those who are in a

position to do so will assist this fund.

The Protozoa, Their Structure and Behaviour as illus-

trated by the Cinema-Camera

While pondering over the weighty question as to what I

should choose as the subject of my address to you this afternoon,

many things presented themselves to my mind, and I had some

difficulty in making my choice. I knew not whether to take

Spring as my subject—the awakening of our earth to life once

again after the slumber of winter—that wonderful energy which

is being given out at this time all around us—the kiss of the

Prince on the brow of Sleeping Beauty re-awakening her to life,

or whether to speak of the bumble bee, one of the earliest visi-

tants to make her appearance, and to be seen visiting the willow

catkin at this time of year, and to deal with the causes and

factors of its great abundance last year. Or, again, whether to

choose the great nuptial night of the entomological world

which occurred on Tuesday, August 5th, when the whole world

around one seemed to rejoice in the ecstasy of its mere life.
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I put all these aside, and the subject matter of my Address

will be devoted to that large Phylum of the animal kingdom
known as the Protozoa—invisible to the unaided eye, save

for those few exceptions that are large enough to be seen as mere

specks moving about in a small film of water when oblique

rays of light just illuminate them sufficiently to make known
their presence.

They constitute the lowest rung of the ladder of the animal

world, but for all that, they form a study at once fascinating

and interesting. Single-celled animals in form and structure,

analogous to the single cells composing a mass of tissue such

as muscle, bone, skin, fibrous tissue, etc., yet physiologically

they are analogous to the mass of cells that make up the

complete animal of the higher orders.

They are, as I said, single-celled animals, and this at once

differentiates them from all the higher orders which naturally

fall into the great group known as the Metazoa or multiple-

celled animals. They fall as a group between the bacteria or

Schizomycetes on the one hand, and the Porifera or sponges

on the other.

Their distribution is world-wide, they abound in all forms

of water, sea or fresh, in the air, and on or in the land, at high

or low altitudes.

As Ehrenberg the great German naturalist wrote in 1838,

" In the clearest waters and in muddy pools, in acid as well

as alkaline waters, in brooks, lakes, rivers, and seas, often also

in the interior fluids of living plants and animals, abundantly

in living men, and periodically borne on the dusts and vapours

of our atmosphere there exists a world unknown to the ordinary

senses of man, of minute peculiar forms of life.”

Or as Shelley so beautifully puts into verse :

—

“ Those viewless beings whose mansion is the smallest

particle

Of the impassive atmosphere,

Enjoy and live like man
And the minutest throb that through their frame

diffuses,

The slightest, faintest motion is fixed and indispensable,

As the majestic laws that rule yon rolling orbs.”
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In dealing with this vast subject of the Protozoa, I can touch

but lightly on this or that separate point, but yet I hope to

interest you in some of the laws governing the primitive animal

life of which we are treating. You and I, Ladies and Gentle-

men, I venture to think, are all interested in the laws governing

societies. But we do not invariably observe the analogy which

subsists between the operation of these laws in the lower orders

of animal life and their operation in human societies. We
are agreed, for example, that the law of evolution governs

the progress of animal life and orders this progress by slow and

easy stages. When these stages are disturbed or hurried on by

some external force we have a serious interference with the

balance of things, resulting, for the individual, in death, and for

societies, in revolution. I am therefore a firm believer in

social evolution and not in revolution.

The profuse distribution of the Protozoa brings them of

necessity into close relationship with man, and it is only of

very recent years that we have discovered how closely and how
intimately they affect the life of man, because we know to-day

that many diseases are the direct outcome of the infection of

men and animals by these single-celled forms of life.

I venture to think that many of the obscure conditions from

which man suffers to-day will ultimately be traceable to the

direct or indirect action of these Protozoa. It is known to-day

that our crops very largely depend on the number of Protozoa

existing in the soil
;

there is a direct relationship between the

two.

HISTORY

The history of the Protozoa is of interest. It practically

dates back to the time of the discovery of the microscope, i.e.

about 250 years.

The credit for the discovery of the Protozoa must be given

to Antony von Leeuwenhoek, a Dutchman, who published

his observations in the Philosophical Transactions—Vol. XII,

1677, No. 133—p. 821. “Observations,” he says, concerning

little animals found in rain, well, sea, and snow water, as also

in water wherein pepper had lain infused.”
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The following is an extract from his paper :

—

“ In the year 1675 I discovered living creatures in rain

water which had stood but four days in a new earthen pot,

glased blew within. This invited me to view this water with

great attention, especially those little animals appearing to

me ten thousand times less than those represented by Mons.

Swammerdam, and by him called water fleas or water lice,

which may be perceived in the water with the naked eye.

The first sort by me discovered in the said water, I divers

times observed to consist of 5, 6, 7, or 8 clear globules, without

being able to discover any film that held them together or

contained them. When these animalcula or living atoms

did move, they put forth little horns, continually moving

themselves
; the place between these two horns was flat, though

the rest of the body was roundish, sharpening a little towards

the end, where they had a tayle, near four times the length

of the whole body, of the thick body, of the thickness (by my
microscope) of a spider’s web

;
at the end of which appeared

a globul, of the bigness of one of those which made up the body
;

which tayle I could not perceive, even in very clear water, to

be moved by them.

These little creatures, if they chanced to light upon the least

filament or string, or other such article, of which there are

many in the water, especially after it hath stood some days,

they were stook entangled therein, extending their body in a

long round, and striving to disentangle their tayle
;

whereby

it came to pass that their whole body lept back towards the

globul of the tayle, which then rolled together serpent like,

and after the manner of copper- or iron-wire that having been

wound about a stick, and unwound again, retains those windings

and turnings. This motion of extension and contraction

continued a while, and I have seen several hundreds of those

. poor little creatures within the space of a grain of gross sand,

lie clustered together in a few filaments.”

Evidently he was referring to Vorticella.

Sir E. King was the first to publish an illustration of this

form of life, in the year 1703.

Until the cell theory was established in 1838 it was presumed

that the Protozoa possessed highly specialized organs similar
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to organs belonging to the higher orders. Leeuwenhoek states

that “ when we see animalcula moving by vibrations of their

tails, we naturally conclude that these tails are provided with

tendons, muscles, and articulations, no less than the tails of

the dormouse or rat, and no one will doubt that they are

provided with organs similar to those of the higher animals.”

Trembley was the first, in 1744, to work out the life history of

a Protozoon ; he describes how the young, spare forms of

Vorticella leave the parent colony and commence a fresh one.

Muller was one of the earliest observers to attempt a reasoned

classification, bringing order out of chaos. It was Muller

who first considered the Protozoa as the simplest of all living

things, and it is strange to find Ehrenberg, the famous German
microscopist, reverting to the old idea of Leeuwenhoek, that

these Protozoa possessed complete organs. For many years

a battle royal was waged in the scientific world by the two great

bodies of observers, one camp supporting Ehrenberg, and the

other Dujardin, Kolliker, and others.

Meyer, in 1839, was the first to suggest that the Protozoa

were single cells analagous to the cells of higher animals.

I will not go further into the interesting topic of the history

of the Protozoa, but those who wish to pursue the subject

and obtain a deeper insight into the historical aspect will do

well to read Saville Kent’s masterly work.

As a pastime I would commend this branch of Natural

History to your notice. Memories of many happy days crowd

into one’s mind as one looks back into the past : of hunts for

treasure in wayside pools, of dredging undertaken in deeper

waters, of the thrills at evening time after a long day’s tramp,

searching through the various samples of water collected in the

hopes of coming across some rare specimen. I remember

specially one day snatched from work, when I started to make
a tour of Norfolk. It was a glorious day early in the summer
months. Starting from the south-east corner of the county,

I passed through Broadland to North Walsham, Cromer,

Sheringham, Blakeney, and Scolt Head, visiting all these spots

and collecting samples of water from each locality, returning

by Holt, Ingham, Aylsham, and Norwich. No less than sixty

samples were taken in this tour, and many interesting data

were collected which perhaps I may have the privilege of giving
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you on some subsequent occasion. The method of collecting

material is by the use of a small conical tow-net for deep water,

and a dip net with bottle attached for use in shallow water.

Bolting silk gauze No. 25 is what I generally use, the mesh
measuring about .05 mm.

CLASSIFICATION

I have already mentioned that Muller was one of the earliest

observers to attempt a classification of the Protozoa. He
described no less that 378 species, of which number no less than

150 are retained to this day. But, like his predecessors,

he fell into grievous errors and included in his classification

many diatomes, worms, rotifers, etc.

I need not weary you with a further historical sketch dealing

with the classification of this phylum of the animal kingdom ;

it will be sufficient for me to point out that members belonging

to this group carry with them certain well-marked

characteristics which naturally make them fall into certain

sections. Some have the power of protruding processes of

protoplasm or pseudopodia. Some possess long whip-like

filaments known as flagella, others numbers of hair-like processes

known as cilia. It is from all these and other characteristics

that the present day classification has been developed.

I have in my opening remarks referred to Protozoa and

Metazoa—single and multiple celled animals
;
but I have not

defined the scientific meaning of the term cell, and I think at

this stage it would be wise to spend a short time on this point.

Roughly the cell may be defined as the fundamental unit of living

matter, but this definition would immediately include micro-

organisms, and they are essentially of simpler structure than

the Protozoa. I think for our purpose we may consider a

cell as a mass of Protoplasm, with or without a limiting

membrane. This mass of Protoplasm can be differentiated

into two distinct parts, the cytoplasm and the nucleus.

Minchin, I think, gives the best definition of the Protozoa.

He says “ the essential feature of the Protozoa as contrasted

with the higher animals or plants, is to be sought in the

independence and physiological completeness of the cell

individual. The Metazoa are tissue animals in which the
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primitive individuality of the cell is subordinated to, or has

a restraint imposed upon it by, the corporate individuality of

the cell aggregate. In the Protozoa the cells are complete

individuals morphologically and physiologically of equal

value.”

It is to my mind the breaking down of that restraint imposed

on the cells of the metazoa that leads to gross conditions we

see at times in the individual, e.g., lesions in the body known as

tumours, etc.

You have now the essentials composing the group of primitive

animals known as the Protozoa, viz.,

1. A mass of Protoplasm, differentiated into cytoplasm and

nucleus with or without a limiting membrane.

2. Ability to carry on a separate existence and function as a

higher animal.

It is from the characteristics of this living mass of Protoplasm

that we are able to build up our classification of to-day—
1. The Protoplasm is unclothed and without a limiting

membrane—or has a shell-like covering.

2. They have long whip-like projections or protoplasmic

threads known as flagella.

3. They live as parasites, or lastly

4. They possess myriads of small hair-like projections on

their surfaces, known as cilia.

Structure and Main Characteristics oe Protozoa

The Protozoa consist of a mass of Protoplasm, which may
be differentiated into two distinct parts, (I) the cytoplasm,

and (2) the nucleus. Protoplasm as a whole is a semi-fluid

substance of a somewhat viscid character.

It is composed of a highly complex chemical combination

of the following elements.—Carbon, Oxygen, Hydrogen,

Nitrogen, Sulphur, and Phosphorus, Potassium, Sodium, etc.

It is this combination which enters into the formation of

all proteid or albuminoid matter, and is the essential distinc-

tion between animate and inanimate matter.

Protoplasm and life are synonymous. It is important to

remember that although Protoplasm is of a semi-fluid character,

yet it possesses a very definite structure.
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I wish you to bear patiently with me while I allude briefly

to these parts—cytoplasm, etc., as I wish you to observe them
for yourselves when the films are being thrown on the screen.

1. The cytoplasm may be conveniently divided into two

layers, ectoplasm and endoplasm.

The Ectoplasm is essentially clear and hyaline, or may be

very finely granular. Being the outer layer, and in contact

with the surrounding medium, it may take on many and
varied forms and functions. Becoming hardened, it assumes

protective characteristics, or it may develop organs of locomo-

tion, weapons of offence and defence, etc.

As an organ of protection we see it well-developed in forms

such as Difflugia, Arcella, Dinobryon, Thuricola, etc. Here

you have the Ectoplasm formed into a shell-like covering, in

some cases chitinous in character, in others small hexagonal

plates joined together in perfect symmetry, or again

silicious.

Again, particles from the surrounding medium may be glued

on to the exterior surface, forming a perfect house for retreat.

Again, in other types there is a well-formed lorica, and in some

cases a valve attached, which closes down when the animal

retires within its house. Thus we see that the trap-door

spider was not the first to think of this device. These are a

few outstanding examples of the protective capabilities of

Ectoplasm. It may also, however, develop active organs of

defence,such as trichocysts, which are well seen in Paramoecium,

etc. This process may be likened to the action of a man har-

pooning his prey. A still further development of the Ectoplasm

creates it into what is actually an organ of offence. This is

illustrated in those extensions which resemble tentacles and

which are to be found in the group known as Suctoria. These

extensions or tentacles are hollow tubes of the Ectoplasm,

pointed or capitate in form, which are able to pierce their prey

and suck their juices into their interior.

So much for the Ectoplasm. Let us now turn to the

Endoplasm. Examined under high powers of the microscope,,

e.g. a 2 or 3 mm objective, a distinct structure is visible. It

may be likened to a meshwork enclosing spaces of varying

sizes. Both the meshwork and spaces are fluid in character,
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but the former, being more dense than the other in composi-

tion, shows up as a mesh. They contain granules of

varying size and consistence.

According to Butschli, protoplasm may be considered to

consist of two fluids of different consistence—one more viscid

that the other, and thus forming an alveolar framework. This

he compares with the structure of foam, and just as you have

a small bubble coalescing in foam and forming a larger bubble

than its immediate neighbours, so you have droplets of this

alveolar substance running together and giving rise to that

structure so commonly seen in the Endoplasm of the Protozoa

and known as a vacuole. The vacuoles are concerned in food

assimilation and excretion.

These food vacuoles must not be confounded with contractile

vacuoles, which belong essentially to the Ectoplasm, and always

make their first appearance in this structure. These bodies

are concerned with excretion. The waste fluids of the

Endoplasm drain into the Ectoplasm, and there the small drop-

lets run together forming one large sphere of fluid which

ultimately bursts on the surface. In amoebae of the non-

corticate type, the contractile vacuole is carried about in the

streaming protoplasm, and does not retain a fixed position

as it does in those forms of Protozoa that have a distinct limiting

membrane, whose contractile vacuole is always in a fixed

position and discharges through definite pores.

I now come to what I consider the most interesting part

of the whole structure of the Protozoan organism, namely,

the nucleus. This body is generally easily recognizable under

the microscope, even in the live state of the animal, as it

possesses a different refractive power from the surrounding cyto-

plasm, but in stained specimens it is at once recognizable by its

affinity for certain aniline dyes. It is composed of a semi-fluid

viscid substance, to which the name nucleoplasm has been

given. It may or may not have a limiting membrane, but
,

generally has. It is usually spheroidal in shape, but may be

of very varied type, e.g. horse-shoe shaped, elliptical, beaded,

etc.

It consists structurally of the following parts :

—

1. A clear plasma, amorphous in character, known as the

achromatinic portion, embedded in
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2. A fine reticular network—the linin network or nuclear

reticulum which at its periphery forms the enclosing nuclear

membrane.

3. A strongly staining substance in the form of granules

or rods known as chromatin, often giving the appearance of a

second network in addition to that of the true nuclear

framework.

When these chromatin rods or granules appear to coalesce,

small masses of thickened particles are formed, known
as nucleoli.

During the resting stage of a cell, the chromatin of the nucleus

is of a granular character. When division is about to take place,

they form into rods known as chromosomes, which are always

of a definite shape, size, and number for any particular species.

The nucleus exists in the Endoplasm of the organism, and is

essential to the life of the cell. Many experiments have been

carried out in connection with this structure, where bits of

amoeba have been cut off, with or without the nucleus. It

has always been found that those portions of cytoplasm that

possess the nucleus are able to regenerate, while the parts cut off

minus the nucleus, are able to live, and even to ingest food, for

a short period, but ultimately die. On the other hand the

nucleus, if dissected out of its surrounding cytoplasm, is unable

to live a separate existence. Experiments have definitely

proved that there is an inter-dependence between the

cytoplasm and nucleus.

Another constituent which is to be found making up the cell

composition, is known as the centrosome. This body or bodies,

as there are generally two, may be situated outside the nucleus

(as is frequently the casein a metazoan cell), or inside (this is often

seen in the Protozoa), and are surrounded by a finely granular

or perfectly clear mass of cytoplasm known as the attraction

sphere or archoplasm. The alveolar meshwork of this attrac-

tion sphere may be arranged in what appear like bundles

of fibres radiating outwards from the centrosome. The centro-

some is an important structure in cell division.

I cannot now spend time in giving you further details of all

the changes that go on in the nucleus and centrosome during the

division of a cell. I must refer you to the text books for a study

of this subject.
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We must now consider the conditions under which these

animals exist. By far and away the majority live in water,

either salt or fresh.

We will confine our attention to their habitats in fresh water

only, as it is this aspect of the subject with which I am most

intimately connected. The study of this branch is known
scientifically as limnology, from the Greek word limnos, a marsh

or pond, and I can safely say without fear of contradiction

that there is no part of the British Isles more suited for carrying

out investigations than the counties of Norfolk and Suffolk.

With their wide distribution of water ways and the marsh

lands immediately surrounding them, they are ideal.

At first sight it might appear to you that there is not much
in the subject, but I would advise you not to form too hasty

conclusions.

Water, as deposited on this globe, comes in the form

of either rain or snow, and is distributed on the land, in lakes

or ponds, the more stable forms of water collection (truly

limnological), or it finds its way into the unstable forms of

water such as streams and rivers, rheological. A large proportion

of the water before finding its way into the sea, either evaporates

or percolates into the deeper layers of the Earth’s crust.

In dealing with the stable forms of water, such as puddles,

ponds, or lakes, many factors come into play which have a direct

influence on the amount of life to be found in them, e.g.,

temperature, light, surrounding country, wind, etc. There is

also a direct relationship between the amount of life in a

mass of water and its depth. For instance, in a shallow lake

exposed to the action of wind, there is a constant agitation

of the surface, and therefore a certain amount of circulation

established. This of course means a more perfect aeration

than takes place in the deep lakes, where it is only the

superficial layers that receive proper aeration.

Temperature plays a very important part in the animal life

of a lake, affecting not only the Protozoa but also the higher

orders. In the summer there is generally an upper waim
layer, known as the Epilimnion, and a lower cold layer, known
as the Hypolimnion. Between these layers there is a constant

circulation, induced by the differences of temperature, which
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brings about a proper aeration of the mass of water and thus

helps to produce conditions suitable for the life of the Protozoa.

In very shallow lakes or ponds, where the temperature of the

water is the same throughout, the aeration is produced by the

action of the wind.

Light also naturally plays as very important part in the lives

of animals and plants. The depth to which light penetrates

depends on the turbidity of the water. In the open sea it has

been found to penetrate as low as 1,000 metres, but not

beyond 1,700 metres. It is well known that many Crustacea

are found at different depths at different times of the day,

adopting a regular cyclical change, according to the intensity

of light. So it is with the Protozoa.

Protozoa are affected by lights of varying quality, but as

a class they are not affected to the same extent as other animals.

According to Jennings, most colourless infusoria do not show

any reaction
;
on the other hand certain of the coloured forms

show either a positive or negative photo-pathic tendency. (An

illustration of a positive form, Euglena viridis
;
a negative

form, Stentor caerulens). I have frequently witnessed a positive

tendency in Volvox, and on the other hand Thuricola shows

a strongly negative tendency.

One constantly encounters great difficulty in obtaining

suitable cinema films of Protozoal behaviour on account of this

action of light. Many a time I have struggled a whole evening

trying to obtain a satisfactory exposure with Thuricola in the

field of view, but have always up to the present time met with

failure. I think one of the ways to get over this difficulty will

be to use a fast panchromatic film and monochromatic

light.

It is essential in all successful photo-micrographic

work to have a strong and powerful illuminant and, for choice,

I always use an electric arc light. To obtain the best results

it is imperative to see that the light given out from the crater

of the arc fills the whole of the back combination of the

objective.

Can we trace in the Protozoa any of the more specialized

characteristics seen in the orders of the higher phyla of the

animal kingdom. ? In my earlier remarks I stated that physio-

logically the protozoan cell was analagous to the complete mass
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of cells composing a metazoan
; but in the metazoan are

developed many different functions, the performance of which

is carried out by different masses of cells.

There is no nervous system in the Protozoa, yet are they

able to function as the Metazoa ? Do they in fact, re-act to

stimuli in the same way ? We can answer this in the

affirmative as Jennings states “ there is no evidence of the

existence of differences of fundamental character between the

behaviour of the Protozoa and that of the lower Metazoa. The

behaviour of the Protozoa appears to be no more and no less

machine-like than that of the Metazoa . . . The possession

of a nervous system brings with it no observable essential

changes in the nature of behaviour ... It is doubtful

if the nervous system is the exclusive seat of anything—its

properties are accentuations of the general properties of

Protoplasm.”

The behaviour of higher animals depends on physiological

states
;

the effect of cold, heat, light, electricity, chemicals,

etc., produces definite reactions, similar stimuli produce similar

reactions in the Protozoa.

Again in higher animals you have developed subjective

states, memory, reason, pain, perception, etc. Can we by

analogy tend to prove that the same states exist in the Protozoa?

Jennings in his series of experiments on many of these animals,

goes a long way I think, to prove that they do exist. He shows

that Stentor, fed on carmine grains, will at first take them quite

readily, but if the stimulus is continued, it will bend off in

another direction, attempting to find an area where the stimulus

is not present. If the stimulus is still further continued, it

will ultimately retract itself until such time as the stimulus

is removed. If within a given time the experiment isrepeated,

the animal does not go through the evolutions above described,

but will immediately retract itself, exhibiting the subjective

sense which we term memory.

Amoeba in the same way may be shown to exhibit the

sense of discrimination over a grain of sand or a euglena cyst.

I shall hope to show you the sense of fear, in my film of amoeba.

When the film is being shown, if you will carefully watch the

part which shows an amoeba that has engulfed two Protozoa,
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I think you will clearly make out a feverish desire on the part

of these animals to escape from their prison, thus exhibiting

a sense of what we may term reason, if not fear. Such reflexes

as I have mentioned, both objective and subjective, are the

beginnings of what may be termed instinct.

1 he functioning of the mind is frequently reflected in the

body, by the action of the various members composing it. Man
possesses the most highly developed set of members, yet it is

possible to trace in the Protozoa the beginnings of development

of these members.

Amoeba, the simplest of all Protozoa, possesses no mouth,

no eye, no legs, or arms. Movement from one spot to another

is simply carried out by a flowing of the Protoplasm, and these

extensions from the general mass of the animal are known
as pseudo-pods or “ false legs.” Feeding takes place by a

simple process of engulfment of the food particle by the

Protoplasm flowing round it. I shall not be able to show

you on the films a Protozoon actually feeding, but you will see

well illustrated the flow of the Protoplasm,

The most primitive type of limb formation is to be seen

in the hypotrichous type of infusorion, e.g. Stylonichia. Here

you get a number of cilia, massed together into bundles

scattered over the ventral surface of the animal, being used

as legs, and very good legs they make too, as anyone knows

full well who has studied these particular animals and watched

the wonderful way they are able actually to walk about on the

surface of weeds, etc. Again with the eye, you find the

earliest development of this wonderful organ in forms of

of flagellata known as euglena. Those forms that show

a positive photo-taxis or attraction to light possess a special

organ known as the eye spot or stigma. Finally in regard to

the mouth parts. In amoeba you have simple engulfing of food

particles by Protoplasm flowing round them and just absorbing

them into the Endoplasm. The first development of a mouth

consists of an oval or round opening, lined by cilia, leading into

a tube analagous to the gullet which terminates abruptly in the

Endoplasm. The next stage of evolutionary development

consists of a series of rods situated in the gullet, which are able

to open and close the mouth.
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I have hitherto spoken of the Protozoa only in its individual

aspect, but before concluding I may refer to its capacity for

living as a member of a group.

One of God’s greatest laws is that men should live together

and not alone
;

the isolated man becomes a selfish man.

Communal living amongst ants and bees is indeed brought

to a high state of perfection, but even on the lowest rung of the

ladder of animal life we find this law coming into operation,

as in Vorticella, Zoothamnium, Epistilis, and Carhesium.

A mutual existence is constantly to be found among forms of

the Vorticellidae and members of the Crustacea
;
or again

between Trichodina, Pediculus, and Hydra vulgaris or viridis.

These are just two examples of mutual aid.

It has been no easy matter to take these films of Protozoal

life. There have been many difficulties, the most important

being the fact that one might be reeling off yards of film without

having any organism in the field of view. To overcome this

difficulty I have at length devised an instrument, which I

cannot conveniently describe here, but which has enabled me
to reel off the film, not haphazardly but only when there is

an animal in the field of view.

And here, Ladies and Gentlemen, I may conveniently put

forward the only plea I have for what may seem to you the

inadequacy of the Presidential Address, its shortcomings,

both in style and substance. I am but little accustomed to

the practice of popular exposition
;
and if my literary illustra-

tions are wanting in vividness or freshness, and if much of the

substance of what I have had to say can be found in the standard

works on the subject, yet I have reason to hope that the film I

am about to exhibit to you may seem a contribution to this

study not unworthy of the occasion of a Presidential Address.

It is the film illustrations, far more than any comment that

can be made on them, that I present to you as the fruit of my
work—work spread over the past several years, involving

many a night of patient and often fruitless vigil over the

microscope, as well as many an hour spent in devising mechanical

contrivances to overcome the difficulties to which I have

alluded. It is this kind of labour to which I am accustomed,

rather than to that of excogitating Presidential Addresses, and

it is the fruit of this labour that I offer in mitigation of any
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criticism of my halting exposition of this vast subject, May I

hope that, when you have seen the film and when you have

reflected on the difficulties of producing it, you will be indulgent

enough to pardon the lameness of the introduction.

Following the address films were shown illustrating various

forms of Protozoal Life, e.g. Amoeba, Volvox, Vorticella,

and Paramaecium.

II

THE SWAN-ROLL IN THE NORWICH CASTLE MUSEUM

By N. F. Ticehurst, O.B.E., M.A., F.R.C.S.

By the courtesy of Mr. Frank Leney, the Curator of the

Norwich Castle Museum, an opportunity was afforded me last

year to make a copy of the marks and names recorded on

the Swan-roll in his charge, and since then I have spent

a considerable amount of time working on it. To one well-

acquainted with what has been written about it in

Stevenson’s Birds of Norfolk (III. pp. 105-6), the results are

rather surprising, and consequently it may not be without

interest to relate them here.

Before passing to a description of the Roll itself, it will be

perhaps as well by way of preface, to make a few remarks

on Swan-rolls in general. I have now examined and made
copies of some nine and twenty of these ancient records, ranging

in date from about 1490 to 1670. Of these, nine relate to

districts in Eastern Norfolk that may be roughly referred to

here as the Broadland area, so that a considerable amount

of material has been available with which to compare the

present roll. From a study of these, two main points are

clear, (1) that almost certainly the vast majority of rolls now
extant are copies of more ancient documents, sometimes

more or less brought up-to-date at the time of copying, and with

or without later additions
; (2) that many ancient marks and

names were copied on to fresh rolls, long after the owner’s
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named had passed away. Of course it is obvious that a game

of swans, marked with a particular mark, did not cease to exist

at its owner’s death, but might, and no doubt did, continue

through two or even many human generations. It would thus

seem to have been the custom to designate certain marks by the

names of their earliest owners and to copy them from roll to

roll accordingly, even though several changes of ownership

might have taken place in the meantime. For instance, the

marks of religious houses, their abbots and priors, are constant

features of all rolls up to, at any rate, over a century after

the dissolution of the monasteries. An attempt therefore to

fix the date of any particular roll becomes a task of some

difficulty and complexity; but, shortly, apart from the

evidence of handwriting, which of course is a useful guide, the

only safe plan is to take for the earliest date at which the

copy could have been made the latest date that can be

determined from a consideration of the histories of the

individuals whose names are recorded, provided of course

that the names are original to the roll and not later additions.

It will be seen how this works out in the present case.

The present roll consists of a handsomely bound large folio

of vellum leaves, which, if joined top to bottom, would form a

continuous roll, containing a double column of swans’ heads,

those exhibiting marks covering six and a half pages. There are

eight heads on each page, drawn in profile and facing inwards.

The drawing of the heads, though not overtrue to nature,

is distinctly modern and artistic, both in character and execu-

tion, and quite unlike that of any of the ancient swan-rolls.

The feathering of the heads is indicated by shading in brown and

grey, the eye is gilded, the bills are drawn partly open and gilded,

while the gape is coloured red. The marks are drawn in black

and extend in several instances across the gape on to the lower

mandible ! an absurdity that prompted Stevenson
(
loc . cit)

to question the fact that the roll was a faithful copy of an older

one. The owners’ names are written in Roman capitals in

black under each head.

In working out the history and date of this roll, there are

five facts and a supposition to consider. The facts are :

—

(1) A roll of Norfolk swan-marks was executed in 1598.
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(2) 1 he Corporation of Norwich owned a roll of swan-marks
in 1846.

(3) A copy of this roll was made by Mr. Ninham, of Norwich,

in 1846.

(4) The present Museum roll is this copy.

(5) The original disappeared between 1846 and 1857.

The supposition (Stevenson loc. cit.) is that the rolls (1) and

(2) were the same, and that therefore (4) is a copy of (1).

(1) The existence of a swan-roll executed in 1598 rests on

the statement by Blomefield (History of Norfolk vol. 1. 8vo.,

p.170, as quoted by Stevenson)—“ upon which statute [22

Ed. IV. c. 6.] an account of all the swan-marks in this county

was taken and entered in a roll, which was renewed in the year

1598, when the order for Swans was printed
;

the city being

then seized, according to the swan-rolls, of three swan-marks.”

It is to be noted that in the present roll, the corporation is

credited with four !

There is not a word here about this roll being made for, or

being the property of, the Corporation, and, seeing that an

enrolment of all the swan marks in the county is specifically

mentioned, it is not probable that it was. The Corporation

could have no possible interest in swans outside the waters

in which their own were swimming
;

they were at that date

in exactly the same position as other private owners, and the

enrolment of the marks and the keeping of the roll were the

special duties of the County Swan-master.

There is of course the possibility that this roll may have come

into the possession of the Corporation in after years.

(2 and 3) That the Corporation of Norwich possessed a swan-

roll in 1846, is proved by the fact that it was exhibited, together

with Ninham’s copy, before the Norfolk and Norwich Archgeo-

logical Society in that year (M.S. Proceedings and Norfolk

Archaeology I. pp. 371, as cited by Stevenson), also by Steven-

son’s statement as follows :

—
“ This copy was fortunately made

at the suggestion of the late Mr. Thomas Brightwell to provide

against the possible loss of the original, but when completed

the Town Council declined to purchase it at the sum named by

Mr. Ninham, and it subsequently passed into the possession

of Mr. Osborne Springfield, of Catton.”
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(4) The present roll came into the possession of the Museum
in 1877, when it was presented by Mr. Jeremiah James Coleman.

The entry in the Museum Register reads as follows :

—
“ A

facsimile copy on vellum of the Corporation of Norwich Swan

Marks, as made by Henry Ninham from the original roll in

1846, and afterwards sold to the late Mr. Springfield, at whose

sale in 1877 it was bought by J. J. Coleman Esq., M.P.

(5) Writing of the disappearance of the roll exhibited in

1846, Stevenson
(
loc . cit .) states that “ Mr. Mendham, who has

filled the office of Town Clerk since 1857, assures me that he

never had this roll in his custody.”

Stevenson’s supposition that the roll exhibited in 1846 was

the roll executed in 1598, is contained in the final paragraph

on p. 106 (op. cit).
“ The copy contains about 46

distinct marks . . . and from these ... I propose making

selections for an additional plate, should the roll of 1598 not

be recovered by the completion of this volume.”

On p. 105, after enumerating the owners of the marks given

by Blomefield on his plan of the City of Norwich
(
History of

Norfolk, vol. IV.), Stevenson also makes the following remark
" There is little doubt, I think, that the marks thus figured by

Blomefield were taken from the ancient swan-roll of 1598,

to which he alludes in his remarks on the statute of Edward
IV.” This supposition is either incorrect, or Ninham’s roll is

not a copy of the 1598 roll, as Blomefield’s plan contains two

marks (for the Cellerer of St. Bennet’s and for the Corporation

of Norwich) that are not present on Ninham’s copy, while the

Rokel’s manor mark, and the Prior’s two marks are differently

drawn. By his reference to the City’s three marks ([1] above)

Blomefield seems to have been acquainted with several swan-

rolls, but there is no evidence that he had seen this particular

roll of 1598.

It may presumably be taken for granted that Ninham’s copy

is a faithful reproduction of the roll that was owned by the

Corporation in 1846, otherwise there would have been no

object in making the copy. This being so, was this the roll

of 1598 ? If it was not, what was it ?

If Blomefield’s original description of the 1598 roll, in which

he states that it contained all the swan-marks used in Norfolk
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at that date, is correct, the roll owned by the Corporation in

1846 cannot be it, for it does not contain a sixth part of them.

This fact was really brought out by Stevenson
(
loc.cit.), when

he remarked that the copy contained “ about 46 marks now or

formerly used on the Yare and Wensum ” (italics mine), though

he did not notice the discrepancy.

For further evidence, the contents of the roll itself must be

considered and comparison made with other Broadland rolls

of 16th and 17th centurv date.

For the sake of easy reference, the left and right hand columns

of heads have been lettered “ A ” and “ B ” and the successive

pairs have been numbered from the top downwards.

In the first place there are 51 marks, but these include three

pairs of duplicates, leaving 48 different marks, and these may
be divided into four separate divisions :

—
(a) Four marks were not originally Broadland marks at all,

but belonged to the Fenland area. They are to be

found on most Fenland rolls of Elizabethan date, and

can easily be distinguished from Broadland marks by

their greater complexity. It is not easy to account

for their presence on this roll at all, though it is possible

that the owners may have transferred their swans at a

later period from one side of Norfolk to the other. These

marks are :

—

2a. “ Shipworth,” by which no doubt Skipworth is

meant. This was the mark of the Skipwiths of

Snore Hall in Fordham. Burke remarks that the

spelling of the name was altered by some branches

of the family to Skipworth, about 1725.

2b. “ Roper Sandell.” This was the mark of the

Saudells of Saharn Toney.

3a. “ J.S.N.N. Shipworth.” This is the old mark of the

Priors of Thetford, and, later, one of those of the

Dukes of Norfolk, and according to Martin
(
History

of Thetford, p. 293) was in 1779 Lord Petre’s. It

occurs in Fenland rolls under one or other of the

first two names. Incidentally, people with four

Christian names did not exist at the end of the

sixteenth century !
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3b. “ Watts.” This mark is given on every Fenland

roll for Thomas Watts of Mattishall, or for an

earlier owner, John Bull of Hockwold.

(b) Next there are 10 marks which belonged to the owners

named in the present roll before the Reformation, and

which appear to have been in use and known by the

names of their early owners for many years after. These

are :
—Norwich Hospital, 5B.

;
St. Bennet’s Abbey, 6B.

and 24A.
;
the Abbot of St. Bennet’s, 25A.

;
Blacke of

Trowse, 7B. (sometimes known as the mark of Rokel’s

manor, and later as the Hospital’s)
;
the Convent of Christ

Church, 8B.
;

the Priory of Carrow, 20B. and 22A.
;
the

Priory of Norwich, 23A. and 25B.

Some or all of these are to be found on every Broad-

land roll of 16th and early 17th century date, and are

therefore of no value in assessing the date of the present

roll.

(c) Five marks that certainly date from the 16th century

and are perhaps as old as those under (b). These are :
—

The Bishop of Norwich, 19A.
;
Norwich, 7A. (“ Robert

Norwich ” in 16th century rolls)
;

the Corporation of

Norwich, 14B. (Martin Sidley of Morley, circa 1600

in early 17th century rolls)
;
the Duke of Norfolk, 9B.

;

and John Topy, 8A. (both under the same ownership

in early 17th century rolls). The Bishop’s and the Duke’s

marks are of course instances of continuing ownership
;

the other two appear to be further instances of marks

retaining their early owners’ names, like those under (b).

(d) The remaining 30 marks consist of two unnamed, two for

the Hospital, one for the Bishop, one for the Mayor,

three for the Corporation, and 21 for private owners.

From a study of these last, the following points

emerge :
—

(1)

. None of the marks are to be found on Broadland

rolls of 16th or early 17th century date.

(2) With the exception of the Duke of Norfolk, Berney,

and Morse, none of the private owners’ names occur

on Broadland rolls of 16th or early 17th century

date.
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(3) The marks given for these three families are entirely

different from those owned by them in the 16th or

early 17th century.

(4) A John Hall of Barsham, a John Harvey of Fawken-

shall, Suffolk, and the Gilbert and Berney families

(but no William Gilbert) occur in the Visitations of

Norfolk (1563-1613), but, with these exceptions,

not one of the private owners belonged to a visita-

tion family, or is to be found amongst their marriage

connections.

(5) Except for the marks of private owners mentioned

above under A. B. and C., there is a total absence on

this roll of both names and marks that are found

constantly on Broadland rolls of 16th and early 17th

century date.

(6) No marks are recorded in the present roll under

manorial names, which is also a constant and

unique feature of Broadland rolls of 16th and

early 17th century date.

The^conclusion to be drawn from these is that the roll

cannot have been compiled before 1650.

It remains to consider what information can be gathered

from the histories of such private owners as can be traced.

10.

a. " Lord Roseberry.” Archibald Primrose (1661-1723)

was created Baron Primrose and Dalmeny and

Viscount Rosebery in 1700, and Earl of Rosebery in

1703. The title is of course still extant.

11.

B. “Lord Suffield.” Sir Harbord Harbord, 2nd Bart.,

was created Baron Suffield in 1786. This title is

also still extant.

12.

a. “John Harvey” of Thorpe Lodge, b. 1755, d. 1842,

was the son of Robert of Catton, who was the son and

grandson of other Roberts.

1 3. a. “ Sir A. Berney.” The first baronet of this family was

Sir Richard, created in 1620 and his successors in

order were Sir Thomas (1668-1693), Sir Richard

(1693-1706), Sir Richard (1706-1710), Sir Thomas

(1710-1742), Sir Hanson (1742-1778), Sir John (1778-

1825,) Sir Hanson (1825-1870,) “ Sir A.” therefore

must be an error, most probably for Sir H.
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B. “ Lord Stafford.” There were two creations for the

Howard family, (a) William (1014-1680), 5th son of

Thomas, Earl of Arundel and Surrey, was created

Baron Stafford in 1640, but was attainted and

executed in 1680
;

(b) his son Henry was created

Earl of Stafford in 1688, but this title became extinct

on the death of the 4th Earl in 1762. The Barony of

1640 was restored to Sir George William Jerning-

ham of Costessey Hall in 1824.

16.

a. ‘‘ N. Mickelthwaite.” A Sussex family of whom the

first Norfolk member was John of Beeston, who
died in 1799. His son, Nathaniel of Beeston, was

born in 1760 and died in 1786, and so is unlikely to

have been a swan-owner. The latter’s son was

Nathaniel of Taverham, b. 1784, d. 1856.

16. b. “John Morse.” There are three possible owners of this

name
;

(a) John of Hickling and Norwich, 1709-1779,

son of Thomas of Glenham and Great Yarmouth,

and father of John South Morse of Thorpe-by-

Norwich
;

(b) John b. 1745, married 1775, Alderman

and merchant of Norwich, son of Francis of Great

Yarmouth, and nephew of John (a)
;

(c) John of

Sprowston Hall, b. 1776, d. 1844, son of John (b).

18.b. “ Thomas Tuck ” bought Surlingham Manor in 1815.

He died in 1835 devising it to his son, C. E. Tuck.

24. b. “ William Gilbert ” of Cantley, was one of the five

sons of Thomas of Chedgrave, who died in 1759.

William bequeathed Cantley to William Henry

(1774-1832) the second son of his youngest brother

Henry.

26. b. “ The Dowager Lad}'' Suffield.” This must have been

Mary, widow of the 1st Baron, who was Dowager

from 1810 to 1823, or Caroline, widow of the 2nd

Baron, who was Dowager from 1821 to 1850. The

swan-mark itself “ C.S.” makes it quite certain that

it was the latter.

Consideration of the evidence afforded by the above furnishes

an inevitable conclusion that the roll cannot have been compiled

before 1825.
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Fig. 1. Nauplius larva of Chirocephalus diaphanus
HATCHED FROM MUD
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Since the above was written, Dr. Long has kindly forwarded

for my inspection a series of tracings from a book of swan-

marks, preserved in the strong room of the Mayor’s Parlour

at the Guildhall, entitled :

—

" Swan marks of 1846. Presented to the Corporation of

Norwich by Harry Bullard, Sheriff 1877.”

Comparison shows it to be an absolute facsimile of the copy
made by Ninham, and now at the Museum.

Ill

THE REARING OF CRUSTACEA FROM DRIED MUD

By Robert Gurney

The keeping of fresh-water aquaria is a fascinating and

popular hobby, and my purpose is to advocate a kind of

aquarium culture which is not so well known as it deserves to

be. Before, however, proceeding to show how an aquarium

may, by means of a little dried mud, be stocked with animals

from distant countries, some introduction is necessary to

explain how such a thing is possible.

The animals of fresh-water have two special vicissitudes to

contend with, namely, frost and desiccation, which do not

appreciably affect the inhabitants of the sea, and many of them

have evolved special methods for meeting these dangers. Some,

such as certain fishes and Amphibia, are known to burrow into

the mud during a period of drought, and to survive in a state of

suspended animation
;
but among the invertebrates winter,

or the drying up of the water, often causes the death of the whole

adult population, the species being maintained by the produc-

tion either of a special type of egg, or of bodies of the nature

of buds which are resistant to both frost and drought. Some

Rotifers are able to endure desiccation, while the young stages

of some Copepods (Cyclops diapJianus) can survive in dried mud
and may revive after considerable period of drought

;
but it

is more usual that special resting bodies are produced.
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The Sponges produce, on the approach of winter, numbers

of minute bud-like bodies or gemmules, which are enveloped in

a tough coat and a layer of spicules, and these gemmules survive

the death of the parent sponge and also provide for the wider

dissemination of the species. The Polyzoa produce resting

buds called statoblasts, which are often provided with a ring

of air-filled cells and sometimes also with hooks, so that they

not only float on the surface and are thus dispersed, but also

readily attach themselves to the plumage of birds and may
be carried to great distances.

The great majority of small Crustacea of fresh water produce,

at certain seasons, eggs of a special type, which can stand

desiccation for extremely long periods. Sometimes these eggs

are enclosed in a modified part of the shell of the parent, which

floats when cast off at the moult, like the polyzoan statoblast.

It is to these resting eggs, or buds, that some of these animals

owe their immensely wide distribution. Rotifers seem to be

completely independent of all barriers to distribution, and the

same species occur in similar pools in England and Australia
;

while one Polyzoan, Plumatella princeps, is found in almost

every continent in the world. These animals have therefore

not only overcome two of the greatest dangers to which they are

exposed, but have seized the opportunity for extending their

range.

This faculty for producing resting eggs has given to zoologists

a great opportunity for studying in aquaria in their own homes

many of the fresh-water Crustacea of distant countries. It

is only necessary to obtain a sample of dried mud from the

bottom of a pool which contains, or has contained, Crustacea,

and to put this mud in water, for us to hatch out from the resting

eggs contained in it representatives of many different kinds of

Crustacea. It is upon such “ mud cultures ” that much of our

knowledge of the smaller exotic fresh-water Crustacea is

founded, and it is naturally much better to be able to examine

the animals alive and to watch their habits than to receive

collections of preserved specimens.

I have myself at different times had aquaria at Ingham stocked

with Crustacea from Algeria, Egypt, Palestine, India, and

Australia, and the method has even been useful in studying the

Crustacea of our own county. Eor example, some years ago, I
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Fig. 2. Adult Male of Chirocephalus diaphanus

REARED FROM MUD FROM PALESTINE
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took some mud from the bottom of Drymere, near Swaffham, it

being then quite dry and covered with grass, and from that mud
hatched a species (Macrothrix hirsuticornis

)
which is of the

greatest rarity, and had only once been found before in Norfolk.

The animals lived and multiplied for over a year, and many
male specimens appeared in the autumn. The male of this

species has hardly ever been seen : I have taken it myself

in Algeria, but know of no other record of it.

Again, I once collected some dry debris from the edge of

Langmere and put it in an aquarium, with the result that a

number of specimens of the beautiful Polyzoan Lophopus

crystallines hatched from statoblasts, while there also appeared

large numbers of a very remarkable Rotifer, Pedalion minim,

which so far as I know, had not at that time been recorded as

occurring in Norfolk. Before this experiment, I was unaware

that either of these species lived in Langmere.

If it be objected that mud cultures can only be of interest

to those who make a special study of microscopic fresh-water

animals, I should reply that some of the forms which hatch

are by no means microscopic, and some are very beautiful.

Take, for instance, Chirocephalus diaphanus, the Fairy Shrimp.

This is a rather transparent animal about § inch in length, with

bright red bristles at the end of the tail, and it is constantly

swimming about on its back by undulating movements of its

eleven pairs of legs. It is a very rare British species which was

found near Norwich in 1762, but has not been seen in the county

since. I have had a number of them alive for three years in

succession, the original parents having been hatched from

mud received from Palestine. Each winter the aquarium

is emptied and the mud dried, to be put in water again in the

following spring. Unfortunately, this year the aquarium

was for a time invaded by a growth of green alga, which killed

all the Chirocephalus except one, so that the strain will now

die out. It is particularly interesting to examine the eggs

under the microscope when they are about to hatch. The egg

is enveloped in a tough brown case which bursts some time

before the larva hatches, and the larva can be seen struggling

within a transparent egg-membrane, which it finally breaks

through. It hatches as a " nauplius ” and Fig. 2 shows it after

a few moults, when rudiments of some of the legs are visible.
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Apus is a much more difficult animal to rear, but is

particularly interesting. There are a number of species, some

of them about two inches long, and they are remarkable for

having about sixty pairs of legs. One species, Apus
carteriformis, has, on very rare occasions, been found in England,

the last time by Mr. F. Balfour Browne in Dumfriesshire. It

lives only in muddy pools which dry up in summer.

The easiest of all these larger Crustacea to rear is Estheria.

Species of Estheria are always small, seldom larger than £ inch

long, and the body is almost entirely enclosed in a bivalve

shell, so that when at rest the animal looks like a small mollusc.

It swims readily, however, rather after the manner of a large

Daphnia, to which it is closely allied. An aquarium in which

a number of Estheria are living generally becomes very turbid,

since the animals crawl about on the mud and stir it up

in search of food.

I have mentioned and given figures of these few examples of

animals which may be reared from mud in the hope that

members of this Society may possibly be induced to try this

mud-culture. The first thing is to get the mud. Anyone with

friends in South Africa, Australia or India, for example,

might do really useful work by getting such friends to send them

a small packet of mud from a dried up pool. One of our

members, Mr. F. L. Berney, has sent me mud from Queensland,

from which quite a number of species have been hatched, some

of which are certainly undescribed. It is essential that the

mud be dried before packing—not baked of course, but

thoroughly dried. No attempt should be made to start

aquaria in the winter, but it would not be a bad plan to get

the aquaria going early with a little ordinary garden mould,

for in this way the water will become " seasoned ” and Protozoa

and Rotifers may appear and serve as food to the Crustacea later

on. The mud-culture of Crustacea can then be started in April

or May if the weather is warm. For aquaria the most convenient

vessels are bell-jars about 8 inches in diameter, preferably

with a flat bottom, and the knob resting in a hole in a block of

wood. Finger-bowls are not bad for small aquaria, but are

too small for the larger forms. Fill the aquaria with tap-water

or with rain water strained through a cloth, to remove any

Crustacea which might already be in it, and let them stand
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3. Estheria syriaca
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a day or two in a good light, but covered with a sheet of glass

to keep out dust
;
then put in a little of the mud and await

results. In a week’s time, or earlier, the minute larvae should

appear, and if nothing, however small, shows up in about a

fortnight, it will probably be best to empty out the aquarium

and start again. My experience is that there are many failures,

for which it is difficult to account. It is not advisable to put

weed into the aquarium unless the mud is known to come
from a weedy pond. The larger forms mentioned live in

weedless waters as a rule, and some cannot live in the presence

of weeds.

If the water becomes rather opaque and turbid it is generally

a good sign that microscopic life has established itself and

there is food for the Crustacea
; but if it remains absolutely

clear the probability is that there is something wrong with the

culture. There is always a danger in using tap-water that

aquaria may fail, the reason possibly being some slight trace

of lead derived from the pipes.

The smallest Crustacea, the Cladocera, and Ostracoda,

reproduce during most of the year by parthenogenesis, so

that a single specimen hatched out can fully populate an

aquarium. When a good number have appeared, some should

be caught with a pipette and preserved in formalin or alcohol

for examination and identification.

The larger forms (Branchiopoda) for the most part reproduce

sexually, and also their eggs do not develop at once, but are

shed when the animal moults and lie in the mud. The animals

should therefore be kept alive as long as possible in order that

plenty of eggs may accumulate. Finally the parents may
be preserved, the aquarium emptied, and the mud dried and

kept till next season. The result should be the hatching of

great numbers of young whose changes as they grow up may be

followed under the microscope, and will afford much interest

and perhaps results of scientific importance.
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IV

NORFOLK HERONRIES

By B. B. Riviere, F.R.C.S., F.Z.S., M.B.O.U.

In the following paper, I do not propose to mention those

Norfolk Heronries which, from time to time, have fallen into

disuse, and are no longer occupied, an account of which would

entail a great deal more research than I have, unfortunately,

the time to give to the subject. Nor is it my intention to give

more than a brief history of those which are occupied at the

present time. My object has been to draw up as complete

a list as possible, of those Heronries which are in existence in

Norfolk to-day, which may perhaps prove of use to some future

student of the history of Norfolk Heronries, and from which

a fairly correct estimate may be made of the present status of

the Heron as a breeding species in the County.

Should the reading of this paper elicit information as to any

occupied Norfolk Heronry of which I am unaware, it will, so

far as I am concerned, have served its purpose.

Bressingham.—A single pair of Herons nested in 1924 in

an oak tree in the grounds of Bressingham Hall, just on the

Norfolk side of the River Waveney.

Black Dyke.

—

The Heronry at Black Dyke near Feltwell

was commenced in the year 1882, and for several years only

contained 3 nests. In spite, however, of many of the nesting

trees being blown down in the gale of March 1895, it has greatly

increased in size, and in 1924 there were between 60 and 70

occupied nests. In the year 1916 a pair of Cormorants nested in

one of the old nests in this Heronry, and reared two broods.

(H. Upcher.)

Buckenham.—About the year 1914 a pair of Herons nested

for the first time in a tree close to Buckenham Broad, but were

robbed, the nest being only 12 feet from the ground. The

following year they built in the wood near Buckenham Station,

where in 1920 there were 3 nests, and in 1921, 4 nests. In 1924

there were 5 or 6 occupied nests. (Mrs. Hurry Palmer.)
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Catfield.

—

This Heronry, in the grounds of Catfield Park,

started, I believe, about the year 1906 (M. Bird). In 1911

there were 4 nests. In 1918, 12 nests
;

in 1921, 18 ;
and in

1924, only about 8.

Didlington.—I have included this, one of the oldest and
certainly the most famous of Norfolk Heronries, in my list,

although l regret to learn that in 1924, for the first time for well

over a hundred years, there were no occupied nests. The
Didlington Heronry appears to have been first established

about the year 1808, and soon became famous on account of

the sport which its occupants afforded to the hawking parties

of Col. Wilson, afterwards Lord Berners, the then owner of

Didlington, who, during the early part of the 19th century, was
the principal supporter of falconry, not only in Norfolk, but in

England. The Herons originally nested at High Ash plantation,

but about the year 1858, owing to the brushwood being cut down,

they moved about half a mile away to a large Scotch Fir Wood,
where in 1868, Henry Stevenson recorded that there were

between 60 and 70 nests (Birds of Norfolk, vol. 2. p. 132).

Latterly, for some reason, the number of nesting pairs have

decreased rapidly. For the past 10 years there have been,

I believe, no more than 5 or 6 nests, and in 1924, as I have

already stated, the Heronry was entirely deserted.

Earlham.

—

This is another Heronry of very old standing,

the history of which, as related by J. H. Gurney (Sen.)

to Henry Stevenson (Birds of Norfolk, vol. 11. p. 134), appears

to be shortly as follows :

—

About the year 1810, a wood was cut down near Acle in which

was an old established Heronry, which is mentioned in Hunt's
“ British Ornithology,” and the birds from this all went to

Keswick, where they formed a new Heronry. This, however,

they deserted in 1830 and moved on to Taverham. Being

persecuted by the keepers at Taverham, the majority again

moved on across the river to Earlham Fir Wood. Here they

came into collision with the Rooks, and they again shifted

their quarters to the “ New Plantation ” by Earlham Pond,

where a pair or two still nest to-day. Here their numbers appear

at first to have increased rapidly, until in some seasons there

were between 80 and 100 nests. A gale on February 28th,
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I860, blew down most of the nesting trees, and many of

the birds moved back to Taverham and Costessey, and the

numbers at Earlham were reduced in 1866 to 2 or 3 pairs.

In 1868, however, there were again as many as 16 or 17 nests.

During the past 20 years, the Earlham Heronry appears to

have held its own, and no more. In 1903 there were 7 nests,

but none in 1907. In 1911 there were 2. In 1918 and 1919,

7. In 1921, 4, and in 1924 there were 5 nests, but only

one appeared to be occupied. Whilst this year, 1925, there are

again 4 or 5 occupied nests.

Fishley.— I am informed by Dr. S. H. Long, that a single

pair of Herons nested in Fishley Carr, near Acle, in the years

1923 and 1924.

Gunton.—The Heronry at Gunton Park was described by

Southwell, in 1879 as a “ flourishing colony.” (Footnote

to Lubbock’s “ Fauna of Norfolk,” p. 85). In 1882 there were

38 nests (J. H. Gurney), in 1911, 19 (M. Bird), and in 1924

about 30. Originally the Heronry was on the island in the

lake, but these trees having been blown down, the nests for the

past few seasons have been built in trees beside the lake.

Holkham.—According to Southwell (footnote to Lubbock’s
“ Fauna of Norfolk,” p. 85), the Holkham Heronry was first

established about the year 1870, and had increased in 1879 to

a total of 33 nests. J. H. Gurney states (Zool.
; 1890, p.

333) that in 1872 there were 4 nests. In 1889 there were 14

nests, in 1890 only 7, and in 1921, 26 (Gurney). Up to the year

1910, Mr. A. E. Tower tells me, the Herons nested both in

Church Wood and Obelisk Wood, but the operation of cleaning

out the Lake during that year frightened the birds away from

Church Wood, and they have since only nested in Obelisk

Wood. Here, in 1924, there were well over 20 occupied nests,

most of which were built in giant Ilex trees, this being, I

imagine, the only instance in England of Herons nesting

in this species of tree.

Horning.—It is probable that a few isolated pairs of

Herons nest from time to time in Alder Carrs in the Broads

District. Since 1922, and possibly before this, there have been

two occupied nests in Alder trees nearly opposite Horning

Hall, on the south side of the river.
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I can find no record of Herons having nested at Horning in

the past, but that they did so at one time may be inferred

from the fact that J. H. Gurney recorded (“ Zoologist,”

1904, p. 218) that there were ” none at Horning ” in 1903.

Hoveton.

—

A new Heronry was commenced in the year 1920

in a clump of Alder trees on the south side of Hoveton Big

Broad. In 1921 there were 7 occupied nests, and in 1924 about

12 .

Islington.—The exact age of the Heronry in the Park of

Islington Hall is, I believe, unknown, though I understand from

Mr. N. Tracy, that it has been in existence as long as the oldest

local inhabitants can remember. For the past 14 years, the

number of nests have averaged between 60 and 100, and in the

year 1924, there were 80.

Kimberley.—This is another old Heronry. Stevenson records

(Birds of Norfolk, vol. 11, p. 135), that in 1868 there were only

2 nests, but that he was informed by the head-keeper that the

Heronry had then been in existence for 20 years, which takes us

back to 1848. In 1911 there were 30 nests, and in 1924 about

15. The nests are built in trees on the island in Kimberley Lake.

Melton.

—

How long the Heronry at Melton Hall has been

established does not appear to be known, but I learn from Lord

Hastings that it has been occupied as long ago as the late Lord

Hastings, his father, could remember. For the past few years

there have usually been about 15 nests in Scotch Fir trees,

beside the Lake, and 5 nests in an Alder tree on the island.

In the year 1914, a pair of Cormorants nested in a disused

nest in the Alder tree on the island, and reared 4 young.

Mautby.

—

The first record which I can find of this Heronry,

which is in the grounds of Mautby Hall, is in the year 1882,

when J. H. Gurney recorded it as " a new one,” but con-

taining nearly 100 nests. (“ Zoologist,” 1882, p. 294). In 1887

this number was reduced to about 12, and there were none in

1903 (Gurney). In 1923 there was only 1 occupied nest, and in

1924, 2 (W. Watson).

Narford.

—

The Heronry in Decoy Wood, in the grounds of

Narford Hall, is another the age of which does not appear to

be known. In 1911 there were 6 nests (M. Bird), in 1922

between 10 and 15 (W. G. Clarke), and in 1924, 11 (F. A.

Attwood).
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Reedham.

—

Although Sir Thomas Browne wrote of Spoon-

bills having “ formerly built in the Heronry at Claxton and

Reedham,” no Herons nested in this locality at the time (1868

circa) when Stevenson wrote the 2nd volume of the “ Birds

of Norfolk,” and the present Reedham Heronrywas first recorded

by the late W. H. Hudson in 1894, in which year it con-

tained 30 nests (“ Zoologist,” 1895 p. 98). In 1901, there were

between 80 and 90 nests, and about that number appears to

have been maintained each year up to the present time,

Reedham and Islington being now the two largest Heronries in

the county.

Ranworth.—This Heronry, which is situated in Alder

trees beside Ranworth Broad, commenced in the year 1911

with 1 nest (M. Bird). In 1922 there were 4 occupied nests,

and in 1924 about the same number.

Rollesby.

—

According to J. H. Gurney (“Zoologist,” 1904,

p. 218), a pair of Herons nested at Rollesby for the first time

in 1903. Since that time there appear to have been 1 or 2 nests

each year, but never, I believe, more. There were 2 in 1911,

and there has been 1 every year for the past few years up to

1924). (Major Benn.)

Wolferton.—The Heronry at Wolferton, in the grounds of

the Sandringham Estate, is certainly a very ancient one, and

possibly the oldest in Norfolk. In the L’Estrange “ Household

accounts ” mention is made of “ an itm paid at Lynne, when ye

went hawkying to Wolferton Wood,” which at least suggests

the possibility, as pointed out by Stevenson (Birds of Norfolk,

vol. 11, p. 136), of a Heronry having been there even at that

time.

The Wolferton Heronry was noted by Southwell as long ago as

1853 (“ Naturalist,” 1853, April, p. 87), whilst Stevenson records

there being 20 nests there in the year 1868. During the past

few years, unfortunately, the number of nesting pairs appears

to have steadily decreased, and I am informed by Mr. Bland,

the Head-keeper, that in 1924, there were not more than 4 or

5 occupied nests.

In conclusion it will be seen from the above list, that, not

counting Didlington, which was deserted last year, but to which
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it is very much to be hoped the Herons may again return,

the total number of occupied Heronries in Norfolk in 1924 was

19, whilst the number of Herons breeding in the county appears

to have been between 370 and 380 pairs.

V

AN INVESTIGATION OF THE FOOD OF TERNS AT

BLAKENEY POINT, NORFOLK
By Walter E. Collinge, D.Sc., F.L.S., M.B.O.U.

(Keeper of the Yorkshire Museum, York.)
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1. Introduction

Very few detailed investigations have been made in this country

on the nature of the food and the feeding habits of our com-

moner sea-birds, in consequence of which much of the present-

day knowledge is largely founded upon hearsay, imperfect

observations, and incomplete study.

Rightly or wrongly, it has been assumed that the bulk

of the food of sea-birds consists of fish, but when careful

and detailed investigations are made, and the stomach contents

properly analysed such is not found to be the case, except in

such species as the Cormorant, Shag, Gannet, Goosander, and

Merganzer. We have shown (3) that of the total bulk of food

eaten by the Black-headed Gull, only 11.5 per cent, consists

of food fishes, and 22 per cent, is injurious insects.
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To obtain these figures more than five hundred specimens

were examined, obtained from various localities, and during

each month of the year. It was further pointed out that the

commoner species of sea-birds may be divided into three

classes, viz :

—

i. Purely fish-feeders, e.g., Cormorant, Shag, etc.

ii. Largely fish-feeders, but most of the fish are not

utilised by man as food, e.g., Common and Sand-

wich Terns.

iii. Fish-feeders to less than 20 per cent, of the total

bulk of their food, e.g., the Gulls.

We have elsewhere pointed out :
“ It is very easy to condemn

a species because at some particular season of the year or in

some district a certain number have been found to be feeding

upon food fishes
;

but, as has been frequently pointed out,

such partial records do not give a true estimate of the food

as a whole. We contend that it is unfair to judge any species

of wild bird upon a local or partial record.”

In January, 1925, we were invited by Professor F. W. Oliver,

F.R.S., to undertake an investigation on the food and feeding

habits of the Terns at Blakeney Point, Norfolk, a reservation

held under the National Trust, in consequence of numerous

complaints which had been made by local fishermen, to the

effect that the Terns were destroying the inshore industry in

flat fish.

2. Previous Work

In 1919 (9) the Scottish Freshwater Fisheries Committee

issued a general condemnation of sea-birds, including the

Common Tern. The Committee states :
“ after further

investigation ” they are satisfied that these birds " are all

without any doubt most destructive to young fish and

the larvae and flies on which they feed.” It is important,

however, to remember that as yet we have no published

information as to the nature of these investigations, or by whom
and where they were carried out.

Mr. H. W. Robinson (8) writes :
“ The chief food of the Com-

mon Tern consists of young herrings, with a fair number of

young whiting, and also a few young codling, lumpsuckers,

and long rough dabs
;
and although the colonies visited were
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bounded by rivers famous for their salmonidse, no trace of

the young of any freshwater fish was found, either in the birds

or on the ground.

The food of the larger Sandwich Tern is almost entirely

young whiting. He concludes, after having “ handled over two

thousand young ones, the majority of which regurgitated the

contents of their crops,” and that they feed “ on the countless

millions of small-fry, whose incredible numbers are beyond

belief.”

In 1920 (4) we published the results of an examination of

numerous stomachs of the Common Tern obtained on the East

and West Coasts of Scotland, and practically during each month
of the year. This investigation showed that the total bulk of

food was of an animal nature, and that 65 per cent, of this

consisted of fish of various kinds. Sand eels formed 35 per

cent., whiting 6 per cent., herring 6.5 per cent., haddock

5.5 per cent., lumpsuckers 4 per cent., and 2 per cent, each of

gobies, gurnard, and gunnel, and 2 per cent, unidentifiable.

In none of the stomachs were there any traces of fresh-

water fishes or of fiat fishes. Of the remainder of the food,

Crustacea and marine worms were present to the extent of

18. 5 per cent., mollusca 12 per cent., and of miscellaneous

animal matter 4.5 per cent.

Still later (6) we have computed the percentages of the

different kinds of food taken by 109 specimens of the Common
Tern fromjanuary to December, and the results are as follows :

—

Of the total stomach contents, 53.70 per cent, consists of

fish, .01 per cent, of fish ova, 32.41 per cent, of Crustacea and

annelids, 13.84 per cent, of marine molluscs, and .04 per cent,

of miscellaneous animal matter.

The percentage of the actual species being as follows :

—

Whiting 6.00 per cent., herring 6.50, haddock 5.50, sand eels

26.50, gurnard 2.00, gunnel 1.50, gobies 1.55, lumpsucker 2.00,

unidentified remains 2.15.

Mr. Campbell-Taylor (1) states that after examining the

stomach contents on many occasions, he is “ fully convinced

that their diet is almost, if not exclusively, marine.” . . . .

“ The bulk of their food consisting of small marine fish, with a

considerable admixture of crustaceans, mollusca, and some

marine worms.”
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3. Natural History of the Tern

A few notes on the natural history of the three species of Terns

here dealt with may be of interest. Our knowledge as yet is

very fragmentary, in spite of the valuable observations of Messrs.

H. W. Robinson, W. Bickerton, Kirkman, F. C. R. Jourdain,

E. B. Dunlop, P. R. Lowe, Miss Haviland, and others.

It is generally accepted that the Sandwich Tern arrives in

this country earlier than the Common Tern or the Little Tern.

The first-mentioned arriving in March, the Little Tern about

the middle of April, and the Common Tern during the latter

part of April
;
and all are supposed to leave us about the end of

September or early in October.

This may be true in certain localities, but it does not hold

good for the country generally, as the following records will

show. On the 9th December, 1918, I received two male

specimens of the Common Tern from near Aberdeen
;
on 24th

January, 1919, one female from near St. Andrews, Co. Fife,

and a male from the same locality on 19th December.

During 1920, a male specimen was received on 12th January,

and two females on the 22nd, all from near St. Andrews. On
the 24th February, two males from Aberdeen, and two females

on the 14th from near St. Andrews, came to hand. During

October of the same year eight specimens were received

from different parts of the East Coast of Scotland, four in

November, and five in December, or a total of twenty-eight

birds between the months of October and February. With the

exception of one of the October birds, all were adults, sixteen

males and twelve females.

From the above remarks it will be seen that this bird does

occasionally remain longer with us, and also arrives here earlier

than April. Moreover, it seems clear that stragglers visit our

coast between October and April, either as occasional visitors

or as birds of passage. (5).

The Common Tern is the only one of the three here dealt with

that makes any pretence at a nest. The Sandwich Tern occa-

sionally gathers together a few wisps of grass or bits of dried

sea-weed, while the Little Tern lays its eggs in a simple cup-

shaped depression in the sand or pebbles.
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Two eggs are the normal for the Sandwich Tern in our

experience, but three are occasionally found.

4. The Present Investigation

Food and Feeding Habits.—For the purpose of this

investigation, fifty-five specimens have been available, viz. :

forty-one Common Terns, nine Sandwich Terns, and five Little

Terns.

The Common Tern.—Sterna hirundo Linn.—Forty-eight

specimens were received. The stomachs of seven were empty,

thus leaving forty-one for examination. Of these seven were

received in May, nine in June, thirteen in July, eight in August,

and four in September.

Twenty-three were males and eighteen females.

Food Habits.—The whole of the stomach contents consisted

of animal food, of which 25.46 per cent, was remains of food

fishes. In reporting on the different species of fish found in

the Terns' stomachs we have separated the sand-eel from the

others in the annexed tabular statements because the sand-eel

forms in so many cases one of the most important elements of

the food. The “ food fishes ” which are lumped together in

the tables include whiting, haddock, herring, and whitebait. It

is not intended to imply that sand-eels are not used for food

—

14.64 per cent, remains of sand eels, 25.59 per cent, remains of

Crustacea, echinoderms, and annelids, 10.20 per cent, remains

of marine molluscs, 2.22 per cent, of injurious insects, 12.44 per

cent, of neutral insects, and 5.23 per cent, of miscellaneous or

unidentifiable animal matter.

Of the food fishes, whiting, haddock, herring, and whitebait

were identifiable. No traces of freshwater or flat fishes were

met with. The other fishes consisted of sand-eels. The injuri-

ous insects were cockchafers, and the neutral ones remains

of some small dipterous fly and the ant, Lasius niger Linn.

Of the forty-seven specimens, seventeen contained remains

of food fishes, ten remains of sand-eels, and sixteen no fish

remains whatever.
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Table Showing the Monthly Percentages of the Chief

Food Items of the Adult Common Tern.

Food Items. May. June. July. August. Sept. Avges.

Food Fishes ... 27.14 2.28 26.15 71.88 25.48
Sand-eels 21.43 2.78 25.00 18.75 6.25 14.84
Crustacea 14.30 — 13.08 — 43.75 14.22
(Crab & Shrimp
Family)

Annelida 52.22 24.56 15.36
(Marine Worms)
Echinoderms ... .05 .01

(Starfish, etc.)

Marine Mollusca 25.70 22.22 3.08 10.20
(Shell-fish)

Injurious Insects 11.11 2.22
Neutral Insects 11.43 — .77 — 50.00 12.44
Miscellaneous — 9.45 7.31 9.37 — 5.23

Totals 110.00 100.00 100.00 100.00 100.00 100.00

The Sandwich Tern.—Sterna sandvicensis Latham.—
Nine specimens were received. Of these, six were received in

May, and one each in June, July, and August. Seven were

males and two females.

Food Habits.—The whole of the stomach contents consisted

of animal food, of which 31.46 per cent, was remains of food

fishes, 34.79 per cent, remains of sand-eels, 32.50 per cent,

remains of annelids, and 1.25 per cent, remains of marine

molluscs.

Of the nine specimens, four contained remains of food fishes,

five remains of sand-eels, and one no fish remains whatever.

Table Showing the Monthly Percentages of the Chief Food

Items of the Adult Sandwich Tern.

Food Items. May. June. July. August. Sept. Avges.

Food Fishes ... 45.85 80.00 — 31.46

Sand-eels 49.17 — — 90.00 — 34.79

Crustacea — — — — — —
(Crab & Shrimp
Family)

Annelida — 20.00 100.00 10.00 — 32.50

(Marine Worms)
Echinoderms — — — — — —
(Starfish, etc.)

Marine Mollusca 5.00 — — — — 1.25

(Shell-fish)

Injurious Insects — — — — — —
Neutral Insects — — — — —
Miscellaneous... — — — — —

Totals 100.00 100.00 100.00 100.00 — 100.00
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The Little Tern.—Sterna albifrons Palls. Food Habits.

—Only six specimens have been available, of which one stomach

was empty. Of the remainder four were received in May and

one in September. All were males, excepting the one received

in September.

Food of Adults.—The whole of the stomach contents

consisted of animal food, of which 1.87 per cent, was remains

of fish (probably whiting), 96.88 per cent, consisted of remains

of Crustacea (Mysids, etc.) and annelids, and 1.25 per cent, of

marine mollusca.

It is scarcely possible to draw any satisfactory conclusions

from so small a number of specimens, and obtained practically

in a single month of the year.

Only one specimen contained remains of food fishes, viz.,

3.75 per cent, of whiting remains.

Table Showing the Monthly Percentages of the Chief Food

Items of the Adult Little Tern.

Food Items. May. September. Averages.

Food Fishes 3.75 1.87

Sand-eels — — —
Crustacea 93.75 — 46.8S
Annelids — 100.00 50.00

Echinoderms ... — — —
Marine Mollusca 2.50 — 1.25

Injurious Insects — — —
Neutral Insects — — —
Miscellaneous ... — — —

Totals 100.00 100.00 100.00

5. Relations to the Fisheries

Under Section II, we have stated the results obtained by other

investigators and the results we ourselves have obtained from

two independent investigations. It seems to us that the mean

of these three investigations will most accurately show the

relationship of the Common Tern to the Fisheries
;
we there-

fore summarise them as shown in the following table :

—
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Table Showing the Averages Percentages of the Chief Food

Items of the Common Tern as the Results of Three Separate

Investigations.

Food Items.

I.

East &
West
Coasts
of Scot-
land.

II.

Great
Britain.

III.

Blakeney
Point. Averages.

Food Fishes 18.00 18.01 25.48 20.50
Sand-eels 47.00 35.70 14.84 32.51

Crustacea and Annelida 18.50 32.41 29.59 26.83
(Crabs, Shrimps, and
Worms)

Marine Mollusca 12.00 13.84 10.20 12.01

(Shellfish)

Injurious Insects — — 2.22 .74

Neutral Insects — — 12.44 4.15

Miscellaneous 4.50 .04 5.23 3.26

Totals 100.00 100.00 100.00 100.00

6. Summary and Conclusion

As a result of this investigation it is shown that the food of

the Common Tern in the vicinity of Blakeney Point consists

of 40.32 per cent, of fish, of which 25.48 per cent, is food fishes

and 14.84 per cent, sand-eels. The species identified were

whiting, haddock, herring and whitebait, species which occur

in such prodigious numbers that no action of either mankind

or birds can affect in the slightest.

The remainder of the food is largely of a neutral nature, the

beneficial items being 2.22 per cent, of injurious insects

(Cockchafers) and a fraction of echinoderms.

If we take the average of the three species investigated, which

are collectively charged with doing so much harm, we find that

the percentage of food fishes eaten is only 19.60 per cent., non-

food fishes (sand-eels) 16.54 per cent., Crustacea, annelida, etc.,

52.99 per cent., marine molluscs, 4.23 per cent., injurious

insects, 74 per cent., neutral insects, 4.15 per cent., and

miscellaneous matter 1.74 per cent.

As a result of previous investigations on the food of the

Common Tern we have shown that the percentage of food

fishes eaten averages about 18 per cent., and the average for all

the three investigations only totals 20.50 per cent.
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It is significant that in not a single stomach of the Blakeney

Point birds was there any trace of flat fish.

Putting aside for the moment the opinions of Huxley,

M’Intosh, and other investigators, which are strongly adverse

to any theory of the impoverishment of the sea, it seems clear

that any shortage of inshore fishes at Blakeney Point can hardly

be accounted for by the presence and preservation of Terns.

If the absence of inshore fish were due to the Terns, then we

should also have a scarcity of sand-eels, various Crustacea,

annelids, and marine molluscs, whose percentage far surpasses

that of the food fishes eaten, but there are no such signs.

We are, therefore, thoroughly convinced that the recent

scarcity of flat fish at Blakeney Point is due to some other factor,

and feel certain that if the whole of the Tern population of

Blakeney Point were to migrate elsewhere, the result would

not be marked by any increase in the fisheries.

To those acquainted with fishery investigations, these

migrations or diminutions are nothing new, and their cause

or causes still remain unsolved, but of one thing we are quite

certain, viz., that the feeding habits of Terns or any other

sea-birds bears no relation to them.

It is a pleasure here to offer my thanks to Professor F. W.
Oliver, F.R.S., for answering many inquiries, to Dr. C. J. Gahan

of the British Museum (Natural History) for the identification

of insect remains, and to Messrs. R. J. Pinchen and William

Bishop for the care they have taken in obtaining, labelling,

and forwarding the specimens necessary for this investigation.
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THE SUB-COMMITTEE’S COVERING LETTER

The Report on the Feeding of Terns at Blakeney Point,

prepared by Dr. W. E. Collinge, originated in the following

way :

—

In former times, among the various fishing industries of

Blakeney Harbour, was the catching of flat fish—plaice,

flounders (" butts ”) and dabs. To-day this industry has

decayed, and flat fish are procurable only in small numbers.

More or less coincident with this decline has been the growth

of a well populated Terns’ breeding ground on Blakeney

Point, which, though in existence as far back as living memory
serves, has been protected only since the year 1900 ; at first

by a local society, later by the National Trust.

Terns, as is well known, take their food from the sea, mainly

in the form of fish—an activity which has always been viewed

askance by the fishing community. The Blakeney Point

Ternery though at no time a very large one, numbers perhaps

two thousand birds in a prosperous season. It is probably

roughly correct to say that its average population in the five

years, 1920-24, is about double that of the five years, 1900-

1904.

During the last few years, in addition to Common and Little

Terns, the colony has been reinforced by the addition of Arctic,

Roseate, and Sandwich Terns. Whilst the numbers of Arctic

and Roseates are quite negligible, Sandwich Terns have come

to the Point in increasing numbers, reaching perhaps four
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hundred in the season of 1924. These accessions have

undoubtedly increased the fame of the Tern Colony, which

attracts many ornithologists and others interested in bird life

to visit the locality during the breeding season. It has already

formed the basis of several detailed statistical and other studies,

and as it is well cared for and facilities are available, it is

probable that it will continue to be used.

The relative prosperity of the Tern Colony on the one hand,

and the scarcity of flat fish in the harbour on the other, were

interpreted by the local fishermen as standing in the relation

of cause and effect, that is to say, the Terns were blamed for

the shrinkage of flat fishing. The grievance came to a head

last winter, and a largely attended meeting of fishermen was

held at Blakeney, on December 15th, 1924, to consider the

matter. At this meeting a resolution was adopted to the

effect that the protection of Terns on Blakeney Point had

resulted in material loss to the fishermen from the numbers of

immature fish taken by the birds. As the matter could not be

left in this unsatisfactory state, negotiations with the fishermen

were opened by the National Trust through the good offices

of Mr. Sam Peel, of Wells, wrho had presided over the meeting

of December 15th. The basis of these negotiations was

that an investigation should be made during the breeding season

of 1925 to get evidence as to the precise nature of the food of

the Terns. This offer was accepted by the fishermen with

the result that delegates were appointed to meet and discuss

the matter with representatives of the National Trust and

others at a conference held in Norwich, on February 7th, 1925.

At this conference the general scope of the enquiry was

outlined and agreed to by all present. For convenience, we
give here in full the report of this conference, as it appeared

in the Eastern Daily Press of February 9th, 1925.

TERNS AT BLAKENEY POINT
Agreement Between Fishermen and National Trust

Under the chairmanship of Mr. J. A. Christie, M.P., a conference was
held at 31, Surrey Street, Norwich, on Saturday, between representatives

of the Blakeney fishermen and of the National Trust, to consider what
steps should be taken to settle the relationship, if any, between the

Tern Colony on Blakeney Point and the shortage of flat fish in Blakeney
Harbour. Messrs. W. Bishop, W. Long, and W. Starling, attended

as delegates sent by the fishermen, the National Trust being represented

by Professor F. W. Oliver, F.R.S., and the Norfolk Wild Birds Protec-
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tion Committee by Dr. Sydney H. Long. Mr. Sam Peel introduced
the representatives of the fishermen. Mr. J. O. Borley, Deputy Director
of Fishery Investigation of the Ministry of Agriculture and Fisheries,

attended the conference as did Mr. A. H. Patterson, of Yarmouth.
After a full discussion of the subject, which included a statement by

Mr. Borley of the complexity and difficulties inherent to any such
investigation, the conference resolved upon a line of action which is

outlined in the following resolutions, which were unanimously agreed
to :

—

(1) That in the opinion of this conference it is desirable that an investiga-

tion be made throughout the breeding season of 1925 into the nature
of the food taken by the Terns, from the time of their arrival in the
spring until their departure in the autumn.

(2) That with a view to arranging the details necessitated by this

resolution a sub-committee consisting of Professor F. W. Oliver,

as representing the National Trust, and Mr. William Bishop,
as representing the fishermen, be appointed with power to co-opt
a third member who would act as chairman of the Sub-Committee.
It will also be the duty of this Sub-Committee to embody the data
arising from the investigation, together with other relevant matter,

in a draft report to be presented to a further meeting of the
conference to be held before the end of the current year.

As this investigation will necessarily involve the shooting of a limited

number of Terns at regular intervals through the coming breeding season
for the purpose of having their stomach contents analysed by an expert,

it was understood that the National Trust would take immediate steps

to inform the Norfolk County Council of the wishes of the conference,

so that the Council might release an accredited officer of the Trust for

the period of this investigation from the operation of the Wild Birds
Protection Order of this body, under which all species of Terns are

protected throughout the year in the County of Norfolk.

The principal work of the investigation, that of making

the weekly analyses of the terns’ stomachs, was delegated

to Dr. W. E. Collinge, of the Yorkshire Museum, York, the main

authority in this country in this field of inquiry. Without

Dr. Collinge ’s welcome offer of assistance, the task of the Sub-

Committee would have been a difficult one, and they and the

Conference are much beholden to him. In consultation with

Dr. Collinge, it was arranged there should be weekly sendings

of Terns throughout the breeding season, according to the

following scheme.

Common Tern and Sandwich Tern, two each per week
;
Little

Tern, one per week during the first month, and two more

towards the close of the season. The number of Arctics and

Roseates being negligible, no specimens were to be collected.

The reason why so few Little Terns were to be taken,

was because their numbers as a rule do not exceed fifty pairs,

and a toll of two a week would involve a serious depletion of the

Colony.
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Actually under the conditions of the 1925 season, we were

able to send Dr. Collinge the full number of Common Terns

stipulated, viz., forty-eight. Of Little Terns six were sent,

but in the case of Sandwich Tern, owing to the unexpected

shortage recorded below, it was not possible to deliver more

than nine specimens.

The actual shooting and sending of the birds to York was

carried out by Mr. R. J. Pinchen, the National Trust Watcher,

in conjunction with Mr. William Bishop, representing the

fishermen. Where possible the shooting of birds was avoided

on the breeding ground itself, actually one specimen only was

shot on the breeding ground, the specimens being shot at various

spots within or outside the Harbour, and on the main beach.

Taking a line from Cley Beach outside the Marams and Hood
and following the edge of the sandhills to the tip of the Far

Point, about three-fifths of all the specimens were shot to

seaward of that line, whilst the remaining two-fifths were from

the harbour side, including the Pit, Morston and Agar Creeks,

etc. As a rule Mr. Bishop attended on Tuesday, and the weekly

box of specimens was posted in time to reach Dr. Collinge the

following morning. Each specimen was numbered and was

labelled with the time and place of shooting, and a teaspoonful

of methylated spirit was poured down the gullet for the better

preservation of the contents. Otherwise the specimens were

not interfered with in any way. The task allotted to the

collectors, as will be readily understood, was far from congenial,

and the conference (and all others interested in the matter)

are under a high obligation to them for resolutely persevering

with it throughout what proved to be an unusually prolonged

season.

The Breeding Season of 1925

The first Tern (a Sandwich) was seen at the unusually early

date of April 9th—curiously enough on the occasion of our

crossing the harbour to confer with Mr. Pinchen on the details

of the collection. Others of this species were reported on

April 18th and 23rd. The first Little Tern was noticed on

April 25th, and the first Common Tern on the 28th
;

this

was followed by many others by May 5th.
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The adjacent table gives the more important dates for the

earlier part of the season.

Species. First Arrival. First Eggs.
No. of

Nests on
May 27th.

First Chicks.

Sandwich Tern 8th April 19th May 5 None hatched

Common 28th „ 15th ,, 700 8th June

Little 25th 14th „ 30 17th „

Towards the end of June very cold weather was experienced

and this killed many chicks of the Common Tern, recently

hatched. By the end of this month numerous clutches were

laid and some of these were hatching out as late as August

3rd—a record late date for hatching on Blakeney Point in

Mr. Pinchen’s experience. Many of these birds remained till

the end of the first week of September, by which date in most

years the areawould have been deserted for several weeks.

It will be of interest to mention here the average duration of

the principal phases in the development of a Tern—figures for

which we are indebted to Mr. Pinchen.

Roughly, eggs hatch out twenty-one days after laying
;
by the

tenth—twelfth day the chicks lose their down, and in another

ten days can fly, whilst about fourteen days later the young

birds should have learnt how to feed themselves.

So that the normal period from the laying of the egg till the

young bird can fly and feed by itself is a matter of about eight

weeks.

The Shortage of Sandwich Terns

Undoubtedly the most striking fact of the 1925 breeding

season has been the failure of the Sandwich Terns to nest.

From small beginnings in 1920 this species had increased in

numbers till in 1924 as many as two hundred nests were

counted on June 5th. In 1925 there were only five nests in all

;

the great majority of the Sandwich Terns are conjectured to

have migrated to the Scolt Head area, where an enormous

increase in numbers was recorded this year. The fact that

birds were being shot, will be adduced by some as the cause of

this desertion—a view we do not think should be adopted



INVESTIGATION OF THE FOOD OF TERNS 49

without consideration. Prior to 1920, and before they had

settled oji Blakeney Point, Sandwich Terns were already

breeding at Salthouse. In a sense the Blakeney settlement

was an extension or offshoot of the Salthouse Colony. Now in

1925 the Sandwich Terns abandoned Salthouse as completely

as Blakeney Point, though there had been no shooting whatever

at the former station.

Though we are not in a position to account for this sudden

migration there are certain circumstances connected with the

Tern Colony that may have a bearing on the subject.

1. Egg-pecking.—During the latter part of June, 1923,

the Sandwich Tern Colony both at Salthouse and Blakeney

Point suffered from mysterious egg-pecking. Mr. T. A. Coward,

the well-known ornithologist, was staying at Blakeney Point

at the time, and was able to study the matter in detail. The

following is quoted from a recent article by Mr. Coward in the

“National Review ’’ of May, 1925. “ At Blakeney and Salthouse

in 1923, the Sandwich Tern Colony suffered in a mysterious

way
;
numbers of eggs which were laid late in the season were

destroyed by fracture, which in all that I examined, had been

caused by a single stab or peck from the beak of a bird. These

eggs were not sucked. The contents flowed or oozed out, and

all that I saw so damaged were fresh. Incubated eggs were not

attacked, and within a day or two of the cessation of this

trouble, young birds were emerging. In spite of careful

watching I failed to detect the culprits, and though at first I

suspected that gulls were responsible, and had been driven away
by the Terns before they accomplished their purpose, concluded

that the damage was done either by the Common Terns, or

by the Sandwich Terns themselves. Marauding gulls could

not have discriminated between fresh and incubated eggs.

Theorising on the psychology of birds is dangerous, and yet the

behaviour of gregarious or colonial animals is regulated b}'

communal laws for the advantage of the race rather than the

individual. If, as I suspect, ‘ egg pecking ’ was due to the

Terns, there is a possible explanation, supported by observa-

tions at Ravenglass. The Common Terns, resenting the

increase of their larger congeners and rivals on the territory that

they claimed as their own, pecked those eggs which were

unguarded by incubating Sandwich Terns.”
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If the theory of Mr. Coward is well founded, the simultaneous

departure of Sandwich Terns from Salthouse and Blakeney

Point would be attributable to animosity against them displayed

by Common Terns in both localities.

2. There is another circumstance that may have determined

the desertion of Salthouse by the Sandwich Terns, and this is

the construction of the new cut on the Cley Channel. This

was completed in June, 1924, from which time it became

effective in draining off the water in the Salthouse area. Prior

to this, the Cley Channel, where it runs alongside Cley Beach,

had become blocked by shingle, so that the drainage of the

marshes to the east was impeded. The fall of the water level

at Salthouse, was a disturbing factor which may have unsettled

the Sandwich Terns and led to their departure.

To make this theory apply to the Blakeney contingent we
should have to assume that this, originally an offshoot of the

Salthouse group, still held allegiance to the parent Colony,

and decided to throw in its lot with them.

3. If the real cause of the desertion of the Blakeney Colony

was the shooting, some other plausible explanation has to

be found for the simultaneous departure of the Salthouse birds.

This is provided by the new Cley Channel having by the

beginning of the 1925 season, lowered the water level at Salt-

house to such a degree as to render this station undesirable

as a breeding ground for Sandwich Terns. In this case the

two migrations would be independent of one another, and

that they occurred together, a coincidence.

The true cause or causes will probably never be known, and

certainly we are not in a position to urge one in preference

to another. Coming now to Dr. Collinge’s report. This speaks

for itself, and there is no need for us to elaborate its points.

One conclusion certainly emerges, viz., the absence of flat

fish from the stomachs of the birds examined. So that so far

as this inquiry is concerned, the Terns must be exonerated

from direct interference with flat fish.

Another feature of interest is the varied nature of the food

taken by Terns
;

this includes not only fish but, on occasion,

quantities of marine worms, shell fish, Crustacea, and

occasionally insects.
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Dr. Collinge in his report distinguished between “ food

fish ” and “ other fish.” By “ food fish ” he means the young
or regular marketable fish, naming whiting, haddock, herring,

and whitebait amongst the species recognised. Under “ other

fish,” species not usually marketed are indicted, but as in

the present case these were all sand eels, we have substituted

(with Dr. Collinge’s sanction) “ sand eels ” for “ other fish ” in

the various tables.

Whatever may be the practice elsewhere, the sand eel at

Blakeney is esteemed as a food fish—if not universally, at

any rate by the discriminating. It is often caught in large

numbers, especially by family parties who visit the harbour

at low tide for the purpose. This summer sand eels were abun-

dant and the Terns had their share.

There is another fish occasionally taken by Terns not recorded

in Dr. Collinge’s return. This is the stickleback. Captain

Lloyd at the Stiffkey Freshes one day in June noticed a Tern

fishing. He startled it and it dropped the fish, which Captain

Lloyd brought round to the Boat House. None of our speci-

mens were shot in that particular locality or elsewhere (as at

Cley) where fresh water enters the Harbour. Had they been,

no doubt the occasional presence of sticklebacks would have

been recorded.

In conclusion, we have only one other matter to notice. We
were empowered by the Norwich Conference to co-opt a third

member wTto would act as Chairman of the Sub-Committee.

It was specially in case any difficulty should arise in connection

with the drafting of this report that we think this precaution

was made.

As a matter of fact, the undersigned have got on together

quite harmoniously from first to last, and as nothing has arisen

to make it needful to have a third opinion, we have refrained

from co-opting an additional member.

William Bishop,

F. W. Oliver.

October, 1925.

The expenses in connection with the Inquiry, amounting

to between £40 and £50, wrere generously borne by

those mentioned overleaf.
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Mrs. Ash, T. Brash, Mrs. Burrows, J. W. Castle, J. A. Christie,

M.P., Mrs. Dew, Dr. J. S. Gayner, D. Gunn, J. Rudge Harding,
Mrs. Watson Kennedy, Lady Leconfield, Rev. D. L. and Mrs.

Lee-Elliott, Major C. E. Lyon, A. Holte Macpherson, F. W.
Oliver, Dr. E. A. Reid, The Society for the Promotion of Nature
Reserves, The National Trust.

MEMORANDUM ON THE BLAKENEY FISHERIES

By. J. W. Allen

I am much interested in the friendly enquiry that is about

to be held on the question of the possibility of damage being

done to the fishing ground by the Terns on Blakeney Point,

and am glad to offer some account of my experiences, that date

back for many years past.

I was a member for many years of the original Bird Protection

Society, and have studied the habits of the Terns and other

sea birds over a period extending from 1879 to the present year.

For many years, going back to an early date, I fished in the

Harbour every August and also at other times in the year,

spending the greater part of my holidays in this way. During

the last ten years I have done less fishing, and this is mainly

due to the fact that the fishing has fallen off so much that it is

scarcely worth while.

When I first fished Blakeney Harbour there was great

abundance of fish, particularly of Flounders (“ Butts ”). There

were also Plaice, Eels, Smelts, Bass, Mullet, and Codling in the

Autumn. Fish were to be found from Cley Channel down to

within a mile of the Bar. During all that period there has been,

as a rule every summer, a quantity of small fry upon which the

Terns feed.

There has been a steady falling off m the quantity of all kinds

of fish since the early eighties, and at the present time Butts

are practically the only fish to be obtained, and these are as

a rule small.

I have studied during these years the reasons for the falling

off in the quantity of fish. I must confess I do not understand

why the supply of Eels has diminished, but there is one excellent

reason for the flat fish as well as for Bass and Mullet.
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For some years after I began fishing there were wide areas

of mud flats extending from Cley Channel down to the Pit, and

there was also a hard muddy bottom in the Narrows. These

muds contain great quantities of food for fishes, such as Lug and

other Worms, small Cockles and Periwinkles and certain weeds

upon which particularly Mullet feed. I have seen these feeding

grounds gradually covered with sand, and in some parts with

marine plants. The feeding grounds have diminished

enormously, and there are very few areas remaining.

I think this shrinking of the feeding grounds entirely accounts

for the great falling off in the quantity of fish to be found in the

Harbour. Seals have possibly played a small part, but there

were Seals in the Harbour forty years ago, though perhaps they

were not so numerous as they are now.

There is one other point to be considered, and it is that the

Deep Sea Fishermen have of recent years found a considerable-

falling off of flat fish on the fishing grounds between the Dogger

and the coast, and this is said to be due mainly to over-fishing.

1 am told that the Blakeney fishermen think that the great

falling off of the quantity of the fish in Blakeney Harbour is

due to the Terns. Now I have been watching the ways of the

Terns for something like forty years, and as far as I know their

food is almost entirely obtained on the wing and consists of

Herring-fry and other small fish which frequent the Harbour

in immense quantities most summers.

Many years ago there used to be in the lower part of the

Harbour, particularly in the drainage down to Simphool, a

certain quantity of small Butts, Plaice, and Turbots, and it

was a common sight to see quite a flock of Gulls and Sea-Mews

fishing the drainage towards the lower part of the ebb. I have

never seen Terns occupied in this way, and in fact, my
experience points to the fact that while the Terns may be

guilty of picking up small flat-fish occasionally, their regular

feeding habits are to catch small round fish by diving for them.

I may, perhaps, add that I have always found my Blakeney

friends among the fishermen just as appreciative of the beauty

of the Tern, and just as much given to study their life habits as

myself, and I hope the result of your enquiries will be to prove

that this bird is not responsible for a falling off of the fish in

Blakeney Harbour.
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VI

A SUPPOSED WINTER NEST OF THE HARVEST
MOUSE

By Sydney H. Long, M.D., F.Z.S.

On October 1st, 1925, when paying a visit to the Sutton Broad

Laboratory with Mr. A. Holte Macpherson, I was shown a nest

which had been found in a reed-bed on the Broad two days

previously by Mrs. Rounce. Neither Mr. Macpherson nor I

had ever previously seen a nest like it, so that it may not

be out of place to describe it.

The nest, which is now in the Norwich Castle Museum, is about

the size and shape of the closed fist, its measurements being

approximately four inches long by three in width. It is entirely

composed of the intertwined fine split ends of the leaves of the

Reed (Arundo Phragmites), and the wall is about half-an-inch

in thickness. There is no lining of moss or other material, nor

is there any hole of entry. Each leaf of the reed is split into

from six to a dozen fine ends, which are intertwined with those

of the split ends of adjacent leaves. They are not bound

round the stems of the reed, as in a Reed Warbler’s nest, but

the nest is merely suspended between the stems by the leaves

which grow out round it and are worked into it.

The height of the nest above the surface of the water was

about eighteen inches, and it was found on the edge of the

reed-bed bordering the Lily Pool, that is, an area of the Broad

about twenty yards in diameter which has been cleared of

reeds, and in which water lilies have been planted. Surrounding

this pool is a dense area of reeds and rushes, extending for at

least one hundred yards before dry land, or rather the marsh,

is reached. I carefully examined this reed-bed two weeks later

for other nests, but did not find any.

Although in its situation it reminded one of a Reed Warbler’s

nest, yet the absence of the cup-shaped opening at the top pre-

cluded this hypothesis. In his “ Bird Biographies,” p. 122,

Oliver Pike describes cocks’ nests of the Reed Warbler and re-

produces a photograph of a nest which he believed was made by
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a male Reed Warbler. This possible origin of the Sutton nest

was discussed between Mr. Macpherson and myself and was

discarded.

In the “Zoologist” of January, 1881, pp. 233-237, was published

the translation of a paper by Professor Schlegel “ On the

Winter Nest of the Harvest Mouse.” He says that during the

forty-three years prior to 1868 he had found only two nests

of this species
;

one in a shrub (Hippophae rhamnoides
)
on

the dunes, the other in oak-scrub about a mile from the sea.

Having discovered a colony in the summer of 1868, about two

miles from Leyden, in a reed-bed about six paces in width,

bordering a ditch about a quarter of a mile in length, he em-

ployed an observant man to visit the place and the surrounding

country and to make observations every week during the whole

of one year. This led to the discovery of about fifty nests in

the ditch, of various isolated nests in the neighbourhood, and of

a smaller colony about a mile away containing not more than

twenty nests ” in the brushwood.” He says that several

of the nests contained young, and he collected twenty nests

shewing variations in structure, presumably for the Leyden

Museum.

The ditch containing the fifty nests “ being filled at the

end became partly dry by evaporation during the hot season.”

It was also inhabited by a pair of Reed Warblers, a pair of Sedge

Warblers, and by two pairs of Marsh Warblers. In two instances

he found that the Harvest Mouse had adapted birds’ nests

to its requirements by covering them with a cap of grass—one

a Reed Warbler’s, and the other belonged to the Common White-

throat and still contained the broken eggs of the bird. “ After

the breeding season the reeds of the ditch were cut down, with

the exception of a small patch in the middle of the ditch and

beyond the reach of the mowers. We then saw to our great

astonishment that our little mice established between these

reeds nests of a very different character from those destined to

receive their progeniture.”

In the “ Zoologist ” for 1805, Vol. XIX, p. 418, Mr. J. E.

Harting, giving Schlegel’s description of these nests, says,

“ during the breeding season these were of the usual globular

form, of the average size of a man’s fist, and showing near the

top a small circular opening for the entrance of the little animal.
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But the winter nests were composed of various mosses, and were

attached to and between several stems of reeds, exactly like the

nests of the Reed Warbler, but more fusiform, of from six inches

to a foot in height and from three to four inches in diameter.

They showed no inlet, and were placed at the height of a foot

over the water’s level.”

Schlegel does not state that he found harvest mice in these

winter nests, though it is clear that he must have seen one

enter, for he says :

—
" The animal when trying to make use

of this refuge removed that part of the upper covering of the

nest which is less densely interwoven and is soon entirely

concealed between the moss. This part of the nest serves

at the same time as a storehouse for some winter provisions,

as was proved by remnants of coleopteious and a few other

insects.”

I think it is probable that the nest now described, and

of which an accurate drawing from the pen of Miss G. A.

Gay is here reproduced, is a " winter ” nest of the Harvest

Mouse (Micromys minutus.) It seems strange that this little

animal should select such an exposed position as a reed-bed for

the construction of its winter quarters, wherein it is difficult

to believe that it could survive severe frost and storms. On
the other hand, it may be that these " winter” nests are merely

built for autumnal retreat. Further data on the habits of the

Harvest Mouse are obviously required before this point can

be settled.

VII

WILD BIRD PROTECTION IN NORFOLK IN 1925

Report of the Committee

In a county like Norfolk, which contains two of the most

important Bird Sanctuaries in the British Isles, the protection

of its birds, especially during the breeding season, is becoming

a matter of national importance
;

and the responsibility of

those who have taken this matter in hand is an increasing one.

On any large protected area questions, often involving matters

of policy, are frequently cropping up and a decision has to be
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made. At present it would be futile to attempt to get any

unanimity of opinion from ornithologists on many points

that arise in connexion with bird preservation, and time alone

will prove whether or not the methods adopted in Norfolk

are going to be successful.

The Committee is fully alive to its responsibilities, and is

encouraged by the extended interest which is being created

in its work. But efficiently to carry out its aims it must receive

further financial support, and it would urge upon all those who
are already good enough to subscribe to the Norfolk Wild

Bird Protection Fund, to secure a new subscriber to the Fund
during the year 1926.

The north coast line of Norfolk would always seem to have

been attractive to terns for breeding purposes, and since

Blakeney Point and Scolt Head Island have become protected

areas, their numbers have increased very largely. But watchers

have to be paid, and on a virgin island like Scolt Head, there

is much to be done in the way of protecting the dunes, judicious

planting, etc., etc., all of which costs money.

Breydon Water

For many years a watcher has been supplied for this Estuary

during the summer months to prevent the shooting of any

rare birds, such as Spoonbills, which may, and do, visit the

Estuary during this period of the year. During the past season

the Watcher, W. Jary, was on duty in the Society’s houseboat

from the beginning of April to the end of August.

Horsey

The small colony of Little Terns that nest at Horsey have

many difficulties to contend with, and this year there were

about a dozen nests on this part of the coast line. It is

practically impossible to give them protection, and the

Committee has come to the conclusion that they must just

take their chance.

A certain number of nests will always escape observation
;

the remainder will either be trampled on or pillaged, if not

swept away by an unexpected high tide.
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Salthouse and Cley

Whatever benefits may accrue to the landowners from the

making of the New Cut in the Cley channel for the more efficient

drainage of the Cley marshes and Salthouse Broad there can

be no doubt of its effect upon the latter, as a nesting-ground

for terns. We visited the Broad on May 10th, only to find the

islands on which the birds nested in such numbers last year,

now continuous with the mainland, so that we were able to walk

all over the area, as on dry ground. Messrs. Donald Gunn and

J. W. Castle, who had been daily visiting the Broad during the

previous two weeks, reported that from 30—40 Sandwich Terns

had come in and had remained about ten days, but had

now departed. It is reasonable to conjecture that the large

increase in the Sandwich Tern colony on Scolt Head this year

may be in part attributed to the migration of these

Salthouse birds to the island sanctuary.

From observations at Salthouse at different times during

the summer, it is evident that, with the exception of a few pairs

of Common Terns that still cling to the area for nesting pur-

poses (there were from 50—100 nests this year) this once

thickly populated ternery has now become almost deserted.

A few pairs of Ringed Plover and Little Terns still nest on the

shingle ridge on the N. boundary, whilst about fifty pairs of

Blackheaded Gulls nested on the Broad.

Blakeney Point

From the diary of the Watcher, Mr. R. J. Pinchen, and from

observations made at different visits to this well-known

breeding area on the north Norfolk coast, we are able to record

the principal events of interest in connexion with the breeding

birds during the season of 1925.

Ringed Plover.-—The first nest, with eggs, was found on

April 11th. This confiding species nests all over the Point,

and doubtless several clutches are laid by the same bird. As

late as August 22nd, Pinchen found some young, just hatched

out.

Redshank.—Several pairs nest on the area. An unexpected

nest was found this year in one of the newly-formed dunes

on the Far Point, in the middle of the ternery
;

these eggs

hatched out on June 12th.
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Oyster-Catcher.

—

In all, six nests were found on the Point

and all these hatched off. For several years past it has been

noted that two females lay to the same nest, and this year this

nest contained seven eggs and was situated within a few yards

of its position last year. Pinchen moved one of these eggs to

another nest, but the remaining six did not hatch out.

Sandwich Tern.

—

It will be remembered that last season 143

nests of this handsome tern were counted on the Point
;
during

1925 there were only eight nests and no eggs hatched off. The

birds came as usual
;

in fact, the first tern to arrive was a

Sandwich—on April 8th. Towards the end of April, and

especialy during the second week in May, there was a large

influx
;

but, for some inexplicable reason, most of the

birds gradually disappeared, and it is reasonable to infer that

they migrated to Scolt Head.

It may be that the weekly shooting of terns for the Food

Inquiry unsettled the birds and made them seek quieter nesting

quarters
;
on the other hand, one knows how capricious is this

species, and that next season they are quite likely to return.

Common Tern.

—

Not until April 28th—about ten days

later than usual—was the first Common Tern reported from

Blakeney Point this season, and on May 15th, the first egg was

found. By the end of the month, Pinchen estimated that there

were about 700 nests. By the second week in June many
young were hatching out. On June 24th, very cold strong

northerly winds set in and lasted till the end of the month,

and during this week young terns were found dying all over the

nesting ground. However, with the return of warm weather

in July, a large number of second clutches was laid, and by the

end of the month Pinchen reported that “ lots of Common Terns

were hatching out.” Indeed, up to the middle of August

young birds were still being hatched out, and there then

remained quite a number of nests containing eggs.

Roseate Tern.—-On July 1st a pair of Roseate Terns were

identified, and by the 10th Mr. Pinchen reports that one of

these birds was found sitting on two eggs, which hatched out

on July 24th. Although a second pair of Roseates were

frequently heard and seen in the colony, their nest was not

discovered.
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Little Tern.—First seen on April 25th, the first nest with

eggs being found on May 14th.

Black-Headed Gull.

—

For manyyears this species hasnested

on the saltings between Morston and Wells, and of late there has

been a small colony (50—100 pairs) nesting on Salthouse

Broad, but not until this year has a nest ever been found on

Blakeney Point. On June 15th, the Watcher found a nest

containing two eggs in Suoeda bushes up the Beachway, and three

days later a second nest was found. There are plenty of

examples, notably at Ravenglass, where a ternery has been

ruined by an uncontrolled invasion of Black-headed Gulls ; and

although there is often a difference of opinion amongst ornithol-

ogists as to when man should exercise a discriminating control

in a bird sanctuary, yet there can be no two opinions about the

necessity for excluding the Black-headed Gull from any such

sanctuary which is intended primarily as a breeding area for

Terns.

Scolt Head Island

Like Blakeney Point, this incomparable 1,200 acres of dunes,

shingle and saltings is held by the National Trust as a Nature

Reserve for all time. The Norfolk Wild Bird Protection

Committee has undertaken the protection of the Birds on the

island during the nesting season, and has been fortunate in

securing the services of Miss E. L. Turner F.Z.S., F.L.S., as

its Watcher during the past two years. It is highly satisfactory

to be able to report that, under protection, there has been an

enormous increase in the bird population of the island, and we

know of no ternery in the British Isles which is more flourishing

than that at Scolt Head. On May 31st we made a census of

the nests, and counted 653 nests of the Sandwich Tern, and

estimated that there were from two hundred—three hundred

nests of the Common Tern. The birds were still laying, so that

it is no exaggeration to say that there were over one thousand

terns’ nests on the island this summer. It is interesting to

compare this figure with the number of nests which the writer

and Professor Oliver found on June 2nd, 1922—the year before

the island was purchased by the Norfolk and Norwich Natura-

lists’ Society. In the writer’s diary of that date, is the following

entry " a small colony of Terns is nesting on the West point of
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the island : we found seventeen nests (with eggs) of the Common
Tern, and nine of the Little Tern. There would seem to be

some Sheld-ducks nesting on the area, as we saw fifteen on one

mud-flat.” Miss Turner was resident on the island this year

during the months of May, June, September, and October,

and incorporated in this report are the notes of her season’s

work. From these it will be evident that the island is not

only an eminently suitable area as a sanctuary for breeding

birds, but it is also an ideal observation spot on the direct line

of the migration routes.

Since our last Report was issued, a small portion of the island

—about an acre, situated on what is known as House Hill

—

has been planted with various conifers and flowering shrubs.

In the centre is a small pond of fresh water, and it is hoped that

this oasis will be resorted to by the passerine birds, which can

be watched from the shelter of an old hut near by. The

Committee here records its thanks to Mr. Douglas Carruthers

for having carried out this planting, and to Mr. Chilvers of

Hunstanton for the gift of some three hundred shrubs. It was

noticed during the past summer that many small birds had

already discovered the oasis, and resorted to it for drinking

and bathing.

In the future, the island will be looked after by a whole-

time Watcher, who will be in the service of the Committee.

The National Trust is contributing £10 a year towards his

wages, but there will be a heavy deficit to be met by the Norfolk

Wild Bird Protection Fund, so that it is hoped that considerable

additional financial support for bird protection in the county

will be forthcoming next year.

The following Reports have been received from Miss Turner

as to her work as Watcher on Scolt Head Island during 1925,

and, in submitting these, the Committee desires to record its

appreciation of the valuable services rendered by Miss Turner

as Bird Watcher during the past two seasons.

Spring Migration at Scolt Head

Warblers.—Observations on the Spring Migration began on

April 30th, the morning after my arrival. It is, of course,

impossible to make accurate deductions with regard to migra-

tion as seen on the island after only two years’ experience.
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Nevertheless, it seems to me that very few warblers drop into

the bushes, either during the Spring or Autumn migration.

It is possible, however, that I may have struck two barren

years, when owing to unfavourable winds and unsuitable

weather conditions generally, few warblers touched this

area. As was the case in 1924, warblers were only to be found

in certain localities. The bushes in these places were visited

daily until migration ceased.

Willow Warbler.—April 30th (wind S.S.E.) one. May
2nd (W.N.W.) two. May 8th (S.S.W.) one. May 13th (S.W.)

one.

Wood Warbler.—May 8th (S.S.W.)
,
one in the evening.

Chiffchaff.—May 8th, one with wood wren.

Whitethroat.—May 4th (S.S.W.), one. May 9th (S.S.W.)

one sang softly at intervals, the only warbler I heard singing

throughout the season. May 13th (S.W.), one.

Lesser Whitethroat.—Two on the evening of May oth

(W.N.W.), May 8th, (S.S.W.), two.

Wagtails.—The bulk of the yellow wagtails had passed

before my arrival. A few were moving west on April 30th

with a S.S.E. wind. May 3rd (N.W.), one. May 4th (S.S.W.),

three. May 3 1st (W.S.W.), one. None were found nesting

on the Island this year.

Pied wagtails had already taken up their residence. A few

pairs only nest here, generally in marram grass, where it

overhangs a bank. One nest was in a deep scrape practically

on the ground. The depression must have been hollowed out

by the birds and then filled with nesting material. The nest

was well-concealed under thick marram at the base of a sandy

hillock.

Wheatears passed singly, in twos, and threes every day

up to May 19th, the prevailing wind being westerly. The

latest spring record was on June 8th (N.E. fog), when one

female came in at dusk.

Most of the birds we took to be the northern type from their

size and bright colouring.

Hirundines.—Where not otherwise stated, the following pas-

sage migration of hirundines was from east to west, and the

time, summer time.

May 1st (N.W., cold), one swallow.
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May 2nd (W.N.W.), light breeze, swallows passing singly

between 10 a.m. and l p.m.

May 3rd (N.W., light wind), hirundines passing all day.

Between 12.45 and 2.45 the following birds passed over

the Island :—250 swallows, 19 sand-martins, 1 martin.

Sometimes they came singly, but generally in small parties,

the greater number passed between 2 and 2.45 p.m.

May 4th (S.S.W.), cold and wet till 10 a.m., followed by warm,

sunny intervals. Birds passing from 11 a.m. till dusk.

Between 12 and 12.30, 135 swallows, 2 martins, 18 sand-

martins
;
from 12.30 to 2.45, 45 swallows, 1 1 sand-martins

;

from 2.45 to 3 p.m., 31 swallows, 2 martins, 21 sand-

martins
;
from 3 to 3.7, 40 swallows, 3 martins, 20 sand-

martins
;
from 3.7 to 3.50, 67 swallows, 18 martins, 60 sand-

martins, Then followed a five minutes’ rush, when it was

impossible to count the birds.

In estimating these numbers, we could only count those

which passed over or round the island. The movement

extended over a wide front, while the sand-martins kept

chiefly to the edge of the sand hills by the shore and conse-

quently many were lost to us. Many snapped at flies as they

passed, but none lingered.

May 5th (S. till 10 a.m., W.N.W. later), steady migration

from 6 a.m. till dusk. Birds leisured and feeding along the

sandhills. The early morning was wet and cold, but

improved later. The birds dropped low down to the

harbour bar and crossed to the Brancaster Links side.

May 6th (S.S.W. squally), a steady stream all day, chiefly

before noon.

May 7th and 8th (S.W. rain and much wind), very few

passing.

May 9th and 10th, a steady stream all day (S.W., some rain).

May 11th (S.S.W.
,
fine, cold), many passing all day, chiefly

martins and sand-martins.

May 12th to 16th, very few. On the 14th, with a hot

east wind, swallows passed between 7 and 9 a.m. There

were no more that day.

May 16th and 17th (East wind like a hot blast from a furnace),

thin streams all day.

May 18th to 24th (wind variable), very few.
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May 26th (S.E., hazy), numbers of swallows.

May 27th (S.S.W.), wet and rough. A thin stream of

swallows.

May 28th (S.W., windy, fine), swallows passing all day, and

a few martins.

May 29th to 31st (W.S.W.), wind strong. Big rush each day,

chiefly martins and sand-martins.

June 2nd and 3rd (W., warm), thin stream of martins and

sand-martins.

Swifts.

—

May 4th (S.S.W), between 12.30 and 4 p.m., fifty-four passed.

Between 2 p.m. and 4 p.m. a big rush. Unlike the hir-

undines, swifts seldom passed over the col, but south

of it, their line extending over the saltings. Few passed

on the sea side of the sand hills.

May 5th, variable winds. Very few.

May 14th (E.), one only.

May 23rd (S.), one only.

May 24th (S., rough), seventeen.

May 28th to June 3rd (S.W. gales). These five days were

the roughest I have known here. Each day swifts

passed the Point in great numbers. The rush culminated

on June 1st, when they swooped past in parties of 40

to 50 from 6 a.m. to 6.30 p.m. The biggest rush was

between 12.30 and 2 p.m. All day they flew in the

teeth of a gale. Owing to blowing sand, my outlook

was very limited, and I could only see those which passed

over head. These birds dropped low when they reached

the Point and beat steadily against the wind with appar-

ently little effort.

June 13th to 15th, a few only, with a constantly shifting

wind, E.S.E. to S.W.

June 16th (W., warm), a thin stream all day.

June 17th (N.E., cold), three.

June 21st (N.), three. The last spring record.

Waders.—Common Sandpiper. May 5th, 9th and 14th, a

few.

Turnstones in full breeding dress were recorded daily up

to June 14th. They came in small parties of from three to
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eight and seldom stayed more than a day or two. The
force and direction of the wind did not seem to affect their

movements.

Dunlin). From May 7th to June 8th a little flock in

full breeding plumage haunted one spot. On the 20th and

22nd a flock of about one hundred slept for hours on

the Point and rested there when not feeding. A few both in

breeding and non-breeding dress remained till I left on July 2nd.

Sanderling. From April 4th till June 17tha few haunted the

shore. Some of these were in transition plumage, but I

saw none in full breeding dress.

Bar-tailed Godwit. On June 6th a party of about twenty

flew straight in from the sea, north to south, just as I

was laying down the law to a visitor, that the passage

migration on this coast was from east to west ! The wind up

to a few minutes before their incoming was due east, light and

warm. It suddenly shifted to the north and rose with great

violence.

Greenshank were recorded on May 17th and 18th with a

north wind
;
on the 22nd with an east wind, and on June

28th with a light northerly breeze.

Whimbrel were seen on April 30th and every day till

May 19th, the prevailing wind being south west. The

greatest number in one party was eight on May 15th

(east wind and fog). On June 5th (E,), one. In 1924 and

1925 one whimbrel could always be found in a certain patch

of marsh if there were any about, both during the spring and

autumn migration.

Curlew were very scarce up to May 21st, when a flock of

sixty came in with an east wind.

Grey Plover. May 5th (W.N.W.), one
;

May 21st (E.),

four, in full dress
;
June 8th and 11th (N.E., fog), three from

north, dropped into Northern Creek.

Knot. On May 2nd and 15th a party of eight in transi-

tion plumage. A few throughout the month, but none in

breeding dress.

Black-throated Diver. May 13th (S.W.), three in full

breeding plumage on the sea. Two appeared to be courting

the third. They raised and lowered their heads after the

manner of the great-crested grebe when courting. Finally,
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one bird was driven off and as it flew the white markings

on the wings were visible. This bird dropped into the sea and

continued calmly swimming eastwards. The other two followed

slowly. Most of the divers moved from west to east. May
21st, two divers.

Great-crested Grebe. Several on the sea up to May 14th,

generally moving eastwards.

Gannet. Three on May 18th. One immature soaring

over the Head, June 1st, in a strong W.S.W. wind.

Short-eaared Owls. From May 11th to 19th one could

always be seen hunting over or near the House Hills. On
June 15th and 16th one barked at and followed us away from

the ridge. On June 26th two birds followed us. Obviously

they must have nested in the neighbourhood. Unfortunately,

I had no time to hunt the big area beyond the hills. In all pro-

bability they nested over the Creek and not on the Island. I

never saw them carry food away, but my observations were

confined to the early morning.

Montagu’s Harrier. Throughout June a fine male hunted

the island. On the 8th it was quartering the marsh

below the hut for half an hour, mobbed by redshanks,

ringed plover, and sheldrakes. On one occasion I saw it chased

away from the hills by all the sentinel sheldrakes in the neigh-

bourhood—some sixteen birds. On June 12th the harrier

was quartering the hills for rabbits. I saw it stoop at and miss

a young rabbit. I last saw it on June 28th. Eventually,

it was shot inland, as was the case with the one last year.

Kestrel. Resident and migratory in the neighbourhood.

It is difficult to be certain of their movements. A tired

bird flushed in the marrams off Smugglers’ Gap on May
5th must have been a passing bird. Throughout May and

June one or two, and sometimes three kestrels might be seen

hovering over the hills.

Butterflies.—On June 4th the wind shifted from west

to east at 2 p.m. Almost at once, the sky was full of white

cabbage butterflies. They came flickering past like bits

of white paper. There was a continuous stream during

the whole afternoon till dusk. Clouds of them were flying

high up and only just visible to the naked eye. Those

which came along the sandhills to the Point crossed the sea near
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the harbour bar. With my glasses I could see a continuous

stream of these butterflies further out at sea, all flying west,

before the east wind.

Notes on the Breeding Birds on Scolt Head Island,

1925

Sandwich Terns began to arrive on May 2nd as

against May 20th in 1924. The birds came in at intervals

in great numbers. On May 4th there were ten pairs, on

the 13th, there were sixty birds sitting in a bunch contemplat-

ing one egg. On the 18th there were thirty-five eggs, and on

the 22nd, 173 eggs. By June 1st there were 640 nests, more

than half of which contained two eggs. There was one clutch of

three nearly white eggs, evenly spotted with dark brown. There

were also two other clutches of threes, both very handsome

clutches, stone coloured, with great splotches of dark brown.

There were two clutches of two pure white eggs. With the

exception of six nests, all the double clutches were matched

eggs. There is an interval of two and sometimes three days

between the hatching of the first and second egg.

I saw the first young on June 9th, and by the 15th there

were a number of young. I re-counted the eggs on the 16th,

and there were 341 doubles, 257 singles, and three triplets.

The majority were due to hatch on the 18th, and by the 19th

most of the young were out except those in the middle colony.

Unfortunately the gales and rain of June 18th and 21st, and

the rough weather which prevailed till the 27th, destroyed a

great number of young and spoiled most of the unhatched eggs.

It was impossible to prevent people from collecting drift wood

which came in with the rough tides. Every day the birds

were put off their nests for an hour or more, several times a

day. But for this I believe many of the young would have

survived. Blown sand is fatal to eggs which are chipping, and

also to nearly-hatched young. The nestlings have a better

chance of surviving than young Common Terns. They are

lethargic, and sociable. We often found three or four crowding

together in one nest, and sometimes eight or ten would huddle

together in a hollow scooped out beneath a tuft of sea rocket,

thus keeping warm, and sheltered from blown sand.
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Both the eggs and young varied considerably in general

colouration and markings. But for the rough weather we

should have made many notes on these points. It would be

interesting to observe the relation between the colour of the

eggs and the chicks. As the result of somewhat casual and

general observations, we came to the conclusion that, more

often than not, the ground-colour of the egg is repeated in the

general colouration of the chick when first hatched.

On July 1st, just before leaving, I examined a few chicks,

and only wished it had been possible to carry on the

observations.

No. 1. Seven days. Sand-coloured bird, bill yellow, legs

grey, yellow and buff down exactly like sand and shingle.

The following were all three-day old chicks.

No. 1. Brilliant orange bill and legs.

No. 2. Mauve beak and legs.

No. 3. Chinchilla-coloured down. Pale flesh-coloured beak

and legs.

No. 4. Bluish beak and legs.

No. 5. Black beak, flesh-coloured legs.

No. 6. Stone-coloured down, from stone-coloured egg,

lavender-grey bill and legs.

No. 7. Very dusky, blotched brown bird from similar

coloured egg. Beak grey and legs slate-coloured.

These observations are too casual to be of any value, but,

carried out systematically, they would be of considerable

interest.

When I paid a visit to the Ternery on July 15th, there was a

most adorable crowd of between five and six hundred half-grown

Sandwich Terns massed on the far Point. We stole up to them,

when they formed three groups and ran up and down the

shingle shoulder to shoulder, or stood motionless in beautifully-

dressed ranks and stared at us. Finally they took to the shallow

water in several flotillas and swam away. As fast as they were

able, that is to say, when the young were a week or ten days old,

the Sandwich Terns brought their young from the Point to the

low sand hills near my look-out tent. They then occupied

practically the whole of the Ternery and spread along the shore

eastwards.

They all left the breeding ground some time during
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the second week in August, perhaps owing to a shortage

of whitebait in the harbour. But as they nested early

this year, in all probability the young were ready to

depart. In 1924 the few pairs of Sandwich Terns which

nested at the Island, did not begin seriously to lay till

June 10th, when there were twenty nests, which increased

to fifty by June 30th. This year the birds were all due to

hatch before the end of June, with the exception of a few which

were robbed on Whit Sunday. Up to September 9th, numbers

of Sandwich and Common Terns were reported to me as fishing

off Holm “ Well ” and following the fishing boats all day, and

returning to Holm Marshes at night. Up to October 6th we
noted a few daily, mostly immature birds, most of them going

west. On September 23rd, there were at least fifty resting on

the Point, but these had gone away the next morning. In

1924, there were a few passing daily up to October 15th, the

day I left.

Common Tern.— I saw the first Common Tern on May 4th,

when there were four pairs on the beach. The first eggs were

laid on May 17th (May 16th, 1924). On May 22nd, there were

eighty nests, and at the end of the month we estimated that

there were nearly seven hundred nests. The first birds were

hatched on June 1st, and by the 11th there were many young

birds. The greater number were due to hatch on the 18th.

A too prematurely cheerful note in the diary says “No rain

during the whole time the terns have been brooding.” Un-

fortunately a week of very rough weather, ushered in on June

18th, with a gale from the North and an abnormally high tide,

practically destroyed almost the whole brood of Common Terns.

All day on the 18th the terns seemed unable to procure food,

and during that week we buried whole families of young ones,

both the newly-hatched, and birds fifteen days old. The

mortality amongst Common Terns is always great, because so

many of the nestlings are either crushed in the nest or pecked

by neighbouring birds, or choked with food. Common Terns

are foolish parents. Sometimes they quarrel over which of

them shall feed the babies and meanwhile trample them to

death. The time adult terns spend in chasing and trying to rob

each other of a fish would often be better employed in fishing for

themselves and their young.
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Before I left on July 1st, many Common Terns had nested

again, and when I paid a flying visit to the Ternery on July 15th,

there were about two hundred nests.

Roseate Tern.—One Roseate Tern came in on May 19th,

and after calling up and down the beach for two days,

generally with a fish as an offering to his prospective mate,

the second bird appeared.

I found the first egg on May 31st, and the second on June 2nd.

The first nestling hatched on June 24th, but succumbed in the

heavy gales between the 25th and 26th. The second was hatched

on the 27th, and was a healthy nestling when I left on July

2nd. On the 15th, when I paid a flying visit to the Island,

there was no sign of the Roseates, old or young.

Little Tern.

—

Little Terns had arrived by April 29th,

and continued to come in during the next ten days. The

first eggs were found on May 19th (May 20th, 1924).

There was a marked increase in their numbers this year. In

one area alone there were thirty nests as against nineteen in 1924.

Fortunately, the chief colony was protected from the normal

tides by a high bank of shingle. This bank, which had formed

earlier in the year, extended for about a quarter of a mile,

and the terns nested along its edge. The eggs in these nests

were all hatched by June 13th. On June 18th there was an

abnormally high tide and a very rough sea. The north wind

piled the water over this temporary ridge and flattened it out.

But the young lesser terns were many of them crouching in the

marrams.

In another area we found eight nests where there were only

four last year. Several of these were destroyed inadvertently

by a picnic party of children and adults, on Whit Monday.

Little Terns seem to like nesting in detached groups of from

five to seven pairs, roughly speaking. There were more of these

little colonies everywhere this year. One nest contained four

matched eggs. Another contained two normal eggs and one

stone-coloured egg with a single dark spot at the large end.

During the heavy gales which raged from June 21st to 24th,

I found many dead nestlings. However, there were quite a

number of young birds running about the shore when I left

on July 2nd.
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The long ridge area had been jealously guarded while the

birds were sitting, but a few days after the young had hatched
a local party landed with two children and persisted in hunting

for driftwood. For half an hour they trampled all over the

shingle where tiny little terns were crouching, in spite of the

watcher’s request that they should move out of the danger

zone. The results were disastrous.

Skylarks, Pipits, and Linnets.—Skylarks, Linnets, and
Meadow Pipits were ubiquitous

;
they all, and especially the

Meadow Pipits, suffered badly from the depredations of carrion

crows and rooks. I have more than once seen a crow lift a

sitting Meadow Pipit off its nest, carry it to the marsh and
devour it while the pipit’s mate flew screaming round and round

the marauder. Eggs, and young and old, were all food for these

robbers.

Ringed Plover.—Ringed Plover nested all over the

shingle ridges, amongst the marrams, and on the tern beach.

As was the case in 1924, all the exposed nests on the

south side of the hut were destroyed by passing carrion

crows, and by rooks from the mainland. The only nests in

this area which escaped were concealed under suaeda bushes.

We tried the experiment of shielding exposed nests with

branches of suaeda, but although the eggs in these survived

longer than many, eventually they too were destroyed. But

those Ringed Plovers which nested amongst the terns were

not subjected to the depredations of crows. I only once saw

a carrion crow invade the Ternery, that was on June 12th.

The entire population rose and drove it away. One stout-

hearted Little Tern followed it right up the Channel long after

the rest of the birds had given up the chase.

Lapwings.

—

There was an increase in the number of

nesting Lapwings. In all, ten nests were found, but three

of these were second, if not third, attempts, as they were

not found till June 2nd.

Redshank.

—

A fair number of Redshanks nested this year.

Most of the nests were in marram, and some of them on high

and dry sandhills. On May 4th I found a nest with four eggs

in a very open situation near the edge of the tide in one of

the bights. This hatched on the 18th. There were three nests

close to my tent, all of which hatched off. On June 1st I saw
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two Redshanks bullying the Common Terns and driving them

away from a small sandhill, evidently newly-hatched young

were being tended there for a time. The young Redshanks

are taken away to the Saltings as soon as possible, and there

hidden in the tangle of sea purslane. At the high spring tides

I have seen young in all stages of growth swept up towards

the hills, hiding under the marram until the tide turns, when

they are quickly led back down the drains to the coarse vegeta-

tion. Whenever a marauding bird passes over the Saltings

it creates a great disturbance amongst the adult Redshanks.

By the end of June the Redshanks begin to flock and the

numbers of the resident birds are augmented by incoming

birds.

Oyster-Catchers.—Up to May 18th there were from twenty

to thirty Oyster-catchers on the Saltings. Of the six and possibly

seven resident pairs, we only found four nests. Two pairs

successfully eluded us, although we found several excellent

scrapes and even lined nests in their breeding area. Some-

times they make quite elaborate false nests beautifully lined

with bits of blue mussel shells, and then ultimately lay their

eggs in a mere depression on the shingle. Of all birds they are

the most elusive and exasperating, and take an evident delight

in fooling human beings, for they will often chase you away

from their breeding grounds with a derisive chuckle.

No. 1 nest contained one egg on May 19th, and four eggs

on the 24th. On June 17th one nestling was cheeping in the

egg, and on the 19th at 10 a.m., all were cheeping loudly.

At 8 p.m., three chicks were out
;
the fourth egg did not hatch

(incubation twenty-seven days).

No. 2 nest. On May 22nd there were three eggs, and four

hatched on June 19th. Two only of these nestlings survived

the gales of June 23rd and 24th.

No. 3 nest. One egg on May 27th, two on the 29th, and four

on June 3rd. On June 26th two young were cheeping, and on

the 28th two hatched.

No. 4. This nest was not found till June 5th, when it

contained three eggs. On June 15th, 16th and 17th, the

chicks were cheeping loudly though the eggs showed no sign

of chipping. On June 18th two hatched, the third was cold.
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As this nest was almost in the fair way to the hut, the wonder

is that any of the eggs hatched. There are no records of these

young birds after June 30th.

Shelduck.—There were about twenty pairs of Shelduck

nesting between Brancaster Harbour and the north side of the

House Hills. Several nests were quite near the hut, and in

spite of our proximity, the owners of them became—for

Shelduck—quite confiding.

At 6.30 a.m., on June 27th, I saw a party of ducklings

emerging from one nest, and I managed to catch four, but the

duck had hustled the others back into the hole, nor did we

see them come out again. We hid for some time behind a

sandhill, while the drake stood on the Saltings watching and

directing. From his behaviour it was obvious that the duck

led her brood across the Long Hills to the shore, instead of

conducting them across the Saltings, as was her original inten-

tion.

On June 29th, while at breakfast, I saw another brood being

led to Norton Creek by both parents. There were nine

ducklings, one behind the other, headed by the duck while the

drake bi ought up the rear. When moving in a string and

running quickly, as they always do, these mottled balls of down

look like a large spotted snake wriggling over the marsh. As

soon as a drain is reached the brood tumbles into it, and their

journey to the water is continued under cover. Sometimes

they run over the marsh in extended formation, with a parent

at either end of the line. The sheldrake is the only British

drake that takes any real interest in his family. Some

time after they are fledged he continues to guard them.

The broods this year were on the whole fairly large ones,

as I frequently saw broods of ten and thirteen in the creeks,

as well as smaller families.

Black-headed Gulls.—In 1924 one pair of Black-

headed Gulls nested in the Ternery. This year there

were six nests, and a possible seventh further east. Of

these six nests, four were on the top of tiny sandhills, and two

on the flat shingle. One nest contained only one egg, and the

nestling was trampled to death almost as soon as it was born.

Two nests hatched on June 11th. On the 13th and 14th, I

moved the remains of nine young Common Terns from one nest,
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and two from another. I found no remains of terns in four

out of the six nests at any time, but as the young gulls are

hidden in the marrams until they are vigorous, no one can say

with certainty what takes place. In any case, it is a mistake

to allow Black-headed Gulls and Terns to breed together.

WOLFERTON
We visited this Ternery on July 12th, where we were met

by Keeper F. Bridges. There was a slight increase in the

number of terns’ nests this year, estimated by Bridges to be

a total of about eighty nests, some twenty of which were nests

of the Little Tern. The birds had hatched off well, and at the

date of our visit, most of the birds had left. We saw only

three or four Common Terns during the afternoon. We regret

to have to record the death of John Bland of Wolferton Wood,

who had acted as one of the Watchers on this area for the past

three years. He is succeeded by Mr. T. Gamble.

A Woodland Bird Sanctuary

In our Report for 1923, reference was made to a newly-formed

bird sanctuary of about seven acres of woodland in the parish

of S. Wootton, near King’s Lynn, where Mr. N. Tracy, the

owner, has built himself a bungalow in which he resides.

During the past two years we have had the pleasure of revisiting

this sanctuary on occasions, and of being shown by Mr. Tracy

the various further bird attractions, in the shape of a pond, etc.,

which he has added. Mr. Tracy has been well rewarded for his

labours, as will be seen from the following list of 101 nests of

twenty-three different species of birds which he found

wood this year :

—

in his

Tree-creeper 6 nests Blackbird 4 nests

Great Tit 9 „ Song-thrush ... 4
} t

Blue-tit 6 „ Mistle-thrush 11
f

)

Coal-tit 1 „ Wood-pigeon 6
f

)

Marsh-tit 1 „ Turtle-dove 2
> >

Wren 4 „ Redstart 5
) t

Hedge-sparrow . .

.

2 „ Willow-wren ... 5
y t

Robin ... 3 „ Pheasant 5
>

}

House-sparrow 1 „ Goldcrest 1
> t

Chaffinch 17 „ Spotted Flycatcher 2 >f

Starling ... 3

Lesser Redpoll

Pied Wagtail

... 2 nests
r

1
> »
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In a letter received from him after a visit in July he says :

—

“ I do not suppose this is a complete list, as I was away from

home during the greater part of May, and so it is quite possible

that I overlooked a good many nests. Although I have now
had the wood for four years I had not once, until Good Friday,

seen a House-sparrow in it, although I had always been on

the look-out for one. On this day a cock bird appeared, and

on the next it brought its mate, and they eventually built a

nest under the tiles on my roof. The Wood Warbler, as usual,

nested just beyond my boundary, as also did a Greater Spotted

Woodpecker. 1 had three pairs of Redstarts and five nests.

One pair had two broods
; they started to build the second

nest before the young birds had left the first. In addition,

I found two Redstarts nests just outside my wood, one of them

built in a stack of timber.”

A pair of Crossbills had their nest this year a few hundred

yards from the boundary of his wood and “ on June 22nd,

a family party of six Crossbills visited the wood, and were very

busy with the Scotch Fir cones, but I did not see them again

after this date.” Mr. Tracy goes on to say that “ this year seems

to have been a very good one for migrants. The following birds

have been unusually numerous about here ; Chiff-chaff, Wood
Warbler, Whitethroat, Blackcap, Garden Warbler, Wheatear,

Yellow Wagtail, Turtle Dove, Nightingales, Cuckoos, and

Swallows, were up to their usual strength, but House Martins

seem to be getting very scarce.

A friend of mine found fourteen Red-backed Shrikes nests

in a very small area in the district (mentioning a part

of Norfolk not very distant), but they do not seem common
around Wootton. About the middle of April I put up a Wood-

cock, and a pair were seen near the same place during May by

a gamekeeper.”

The Broadland District

The year 1925 may certainly be described as a good year

for the nesting birds in Broadland. It would be impolitic to

name localities where only some of the rarer birds are to be

found, but from reliable information we are able to state (1)

that the number of nesting Bitterns shows no signs of

diminishing, and that this species is most jealously guarded
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throughout the breeding season
; (2) that there were several

nests of the Montagu Harrier
; (3) that the Short-eared Owl

now nests in at least two widely-separated localities in the

county
; (4) that there appears to be rather a diminution in

the number of Bearded Tits, at any rate in some parts of the

Broads district. The prolonged cold of the winter 1923-24

probably caused an undue mortality amongst these birds
;

(5) that there were more pairs of Yellow Wagtails nesting in

Broadland this year than have been noted for some years past
;

(6) that five nests of the Garganey were found, two of which,

containing eight and ten eggs, were seen by the writer on May
28th

; (7) that the Great Crested Grebe is now so commonly

distributed all over the Broads district that it would be im-

possible to give anything like a correct census of its nests.

Alderfen Broad is still the only Broad on which the Black-

headed Gull nested in 1925. We visited this Broad with the

owner, Mr. Herbert Goodchild, on May 14th, when we estimated

that there were about two hundred nests. The nests were more

widely distributed over the Broad this year, a few of them

being on floating hovers down to the entrance to the Boathouse

Dyke. Mr. Goodchild reports that the birds hatched off well,

and were not interfered with by otters
;
but the pike, of which

he says there are too many in the Broad, take heavy toll of the

young gulls and ducklings. An attempt to prevent over-

crowding amongst the young gulls was also made by a pair

of Montagu’s Harriers that were nesting on an adjacent marsh.

A pair of Tufted Duck remained on the Broad until May 9th,

but there Is no evidence of their having nested in the district.

Breckland

We paid a visit to Scoulton Mere on March 15th, when we

found that the Gulls had roosted on the mere for the first time

this season, on the previous night. Between one thousand and

two thousand birds were in occupation. As is well known,

the nests are usually limited to the " Hearth ” i.e., to the reed-

bed on the north end of the island
;

this year there was an

overflow of four nests on to the mainland. A month later,

at Breccles, we found about one hundred Gulls at this recently-

formed Gullery, which is doubtless an off-shoot of Scoulton.

We have no information as to whether or not these birds were
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allowed to nest. As bearing upon the attempt of the Redstart

to re-establish itself in Norfolk (see Mr. Tracy's observations

on p. 75), it may be recorded that on April 26th, Mr.

A. Holte Macpherson found a pair of these birds and, in addi-

tion, seven cock birds, in a small circumscribed area in Breckland.

We visited this district several times later and, although we
never succeeded in finding a nest, we have little doubt that

some of these birds, which remained throughout the summer,

nested in the locality.

The only place in the county known to us where the Common
Curlew breeds :

s Roydon Fen, where a nest was found some

few years ago by Mr. N. Tracy. During the past summer
Mr. W. H. Thorpe, of Jesus College, Cambridge, paid several

visits to a certain part of the Breckland district where, he

writes, “ we of course found Stone-curlew nesting in numbers,

but we were also very surprised 'o find Common Curlew on

several occasions. We never found a nest, and we do not know
for certain that they were nesting, but it seems probable that

they were."

Signed (on behalf of the Norfolk W.B.P. Committee),

Sydney H. Long, Hon. Sec.

LIST OF SUBSCRIPTIONS AND DONATIONS TO THE
NORFOLK WILD BIRDS PROTECTION FUND FOR 1925

£ s. d. £ s. d.

H.M. THE KING ... 3 3 0 Brought forward 24 17 0

H.R.H. The Prince Barton S. J., M.D. ... 1 1 0
of Wales, K.G. ... 2 2 0 Bedford Her Grace the

Adcock E. D.... 1 1 0 Duchess of... 2 2 0
Agnew C. G. ... 1 1 0 Bidwell Edward 0 10 0
Allars R. W. E. 3 3 0 Blakeney Point
Allen J. L 0 5 0 Collecting Box 3 4 0

Andrews W. H. M. ... 0 10 0 Boardman E. T. 0 10 0

Anonymous (Special Boileau Lady (the late) 1 1 0
Donation) ... 5 5 0 Boileau Sir M. Bart. 1 1 0

Ash Mrs. (Terns’ Food Brash T (£2 2 0, plus

Inquiry) 2 2 0 special donation

Baker E. Stuart, £2 2 0) ... 4 4 0

O.B.E 2 2 0 Brittain H. 0 10 0

Barclay F. H. 1 0 o Brooks J. R. ... 1 1 0

Barclay H. G. 2 2 0 Brown Edward 1 1 0

Barry W. J 1 1 0 Brown Henry 1 1 0

Carried forward 24 17 0 Carried forward 42 7 0
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£ s. d. £ s. d.

Brought forward 42 7 0 Brought forward 127 0 6
Buckle Lt. Col. D. W. 1 1 0 Gurney Robert 1 1 0
Burrows Mrs. (Terns’ Gurney W. S. 1 1 0

Food Inquiry) 2 0 0 Halls H. H 1 0 0
Burrows R. B. 0 10 0 Hannaford G. 2 2 0

Burton S. H., F.R.C.S. 2 2 0 Harcourt Miss J.
Buxton E. G. 2 2 0 Vernon 1 1 0
Buxton E. N. 1 1 0 Harding J. Rudge (10s.

Buxton G. F. 3 3 0 for Terns’ Food In-
Buxton Walter L. 1 1 0 quiry) 0 15 0
Byers J. 0 5 0 Hare Sir Ralph, Bart. 1 1 0
Carruthers D. 2 2 0 Harker W 1 1 0
Cassie R. L. ... 0 10 0 Harmer Bertrand 1 0 0
Castle J. W. (Special Haydon W. ... 0 5 0

Donation) ... 35 0 0 Horsfall R. E 0 10 0
Chamberlin Sir George 1 1 0 Howard R. J. 1 1 0
Chapman, E. H. His Jones Sir Lawrence,
Honour Judge 2 2 0 Bart. 1 1 0

Christie J A., M.P. (for Kennedy Mrs. Watson
Terns’ Food Inquiry) 1 0 0 (Terns’ Food In-

Coe Mrs A. E. 0 10 0 quiry) 1 1 0
Coller G. A. ... 1 1 0 Ketton-Cremer,
Colman Miss Ethel ... 1 1 0 Wyndham C. ... 0 10 6
Colman Miss Helen C. 1 1 0 Kinder Rev. E. H. ... 1 1 0
Colman R. J. 1 1 0 Knight E. 1 0 0

Cooke A., F.R.C.S. ... 0 10 0 Leconfield Lady (Terns’

Cozens-Hardy A. 1 1 0 Food Inquiry) 2 2 0

Cresswell Col. George Lee-Elliott Rev. D. L.

M.V.O 2 2 0 and Mrs. (Terns’

Currie Lt.-Col. J. W.... 1 1 0 Food Inquiry) 2 2 0
Davey G. 0 10 0 Lee-Elliott Rev. D. L. 1 1 0
Deacon Dr. G. E. 1 1 0 Lloyd Captain L. 0 10 0
Dew Mrs. 0 10 6 Long Miss 0 5 0

(plus £ 1 Is. Od for Long F. 0 5 0

Terns’ Food Inquiry) 1 11 6 Long S. H., M.D. (plus

Doughty C. G. 1 1 0 special donation of

E. B. S 1 0 0 £5 5 0) 7 7 0
Ferrier Miss Judith ... 0 10 0 Longstaff Capt. Tom
ffolkes Sir William, G. (special donation) 1 1 0

Bart. 1 1 0 Lucas Dr. Geoffrey ... 1 0 0
Fleming Miss Rose- LyonMaj.C. E. (Terns’

mary 0 10 6 Food Inquiry) 1 1 0
A Friend 0 5 0 Mack H. P 1 1 0
Gadesden Miss 0 10 0 Macpherson A. Holte
GaynerDr. J. S. (Terns’ (1 1 0 plus £330
Food Inquiry) 3 3 0 for Terns’ Food

Gay Miss C. E. 1 1 0 Inquiry 4 4 0

Giles C. C. T. 0 5 0 Massingham H. J. ... 1 0 0

Gossage Col. W. W. ... 2 2 0 McKenna Mrs.
Green Major E. A. Reginald 1 1 0

Lycett 0 10 0 McKenzie Miss G. 0 10 0

Gunn Donald (Terns’ Meade-Waldo E. G. B. 1 1 0
Food Inquiry) 1 1 0 Meadows Mrs. A. H.... 0 10 6

Gurdon E. T. 1 1 0 Mennell E. 0 10 0
Gurney A. E. 1 1 0 Murton Mrs. ... 1 0 0

Gurney G. H. 1 1 0 Miller O. T 0 5 0

Gurney Mrs. Richard 0 10 0 Millett C. 1 0 0

Carried forward 127 0 6 Carried forward 172 8 6
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£ s. d. £ s. d.

Brought forward 172 8 6 Brought forward 214 7 1

Moxey J. E. ... 1 0 0 Simpson F. T. 2 2 0
Newman Miss F. B. ... 0 5 0 Smith Col. H. F. 1 1 0
Norton Lt.-Col. E. F., Smith E. Vardon 1 1 0

D.S.O 5 0 0 Soman A. E. ... 1 1 0
Offord Miss G. E. W. 0 10 0 Soc. for the Promotion
Oliver F. W., R.R.S. of Nature Reserves,

(£1 1 0 plus £2 2 0 for The (for Terns’ Food
Terns’ Food Inquiry) 3 3 0 Inquiry) 2 2 0

Oswald Nigel A. 3 0 0 Spalding G. ... 0 10 0

Pain P. 1 1 0 Stimpson E. ... 0 10 0

Patteson Mrs. F. E. ... 1 1 0 Strachan C. E. 1 1 0

Pelham Rev. Canon S. 2 2 0 Sumpter Dr. B. G. ... 2 2 0

Plowright Dr. C. T. 2 2 0 Taylor Dr. Mark 1 0 0

Pond H. J 1 1 0 Thackrah Miss M. 0 2 6
Preston Sir Edw. Bart., Thouless H. J. 0 10 0

D.S.O 1 1 0 Upcher H. E. S. 1 0 0
Purdy Col. T. W. ... 1 1 0 Upcher Miss L. 2 0 0

Pym Mrs. 0 5 0 Vincent T. 0 1 0
Ransome Mrs. 1 1 0 Walter C. H. 1 1 0

Reeves Hugh 1 1 0 Walter J. H 1 1 0
Reid Dr. E. A. (Terns’ Washington Rev.
Food Inquiry) 0 10 0 Canon M. ... 1 1 0

Richmond H. W., Wells C. H 1 1 0

F.R.S 2 0 0 Willett W. L 0 5 0

Ringrose Bernard 1 1 0 Winch Major S. B. ... 2 2 0

Rising A. 2 2 0 Wright B. D. Z. 0 10 0

Riviere B. B., F.R.C.S. 2 O
t-i 0 Wright T. J 0 10 6

Robertson W. K. 0 10 6 Wyllys H 0 10 0

Rogers Rev. H. 1 0 0 Wyllys W. E. 0 10 0

Scolt Head Collecting

Box... 5 17 1

Sewell P. E. ... 2 2 0——— Total £239 2 1

Carried forward 214 7 1

NORFOLK WILD BIRD PROTECTION FUND
Year ending December 31st, 1924

Receipts Expenditure
£ s. d. f s. d.

Balance from 1923 ... ... 53 3 7 Watchers—Breydon 38 10 0
Subscriptions 153 9 7 Scolt Head 33 17 10

Collecting Boxes, Scolt Head and Blakeney 25 0 0
Blakeney Point 11 9 9 Wolferton 10 0 0

Horsey 1 0 0
N. & N. Nat. Society, Printing ¥—3

Report ... 10 0 0
Miss Turner, for Expenses 5 0 0
Repairs to Hut, Wolferton 0 14 0
Secretary’s Expenses 4 8 6
Cheque Book 0 4 10
Transfer to “ Nature Reserve Pur- •r*—

.

chase Fund ” 75 0 0
Balance at Bank 14 8 7

£218 2 11 £218 2 11
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VIII

THE COLOUR OF THE IRIS IN THE HAWFINCH

By R. J. Howard

Whilst recognising the difficulty in giving the true colours

of the irides of living birds, and knowing the great change in

the colour of the eyes which takes place in many birds when
unduly excited and also after death, I am convinced that the

description of the iris of the Hawfinch as greyish-white is

incorrect.

In the spring of 1884, I learned that the Hawfinch, then

extending its range in this district, had been seen during the

winter at Redscar, an estate some ten miles away. As I wished

to make sure that I was right in thinking a mistake had been

made by those who described the colour of the irides as greyish-

white, I ran over to Redscar on the 5th April, and saw

Billington, the gamekeeper, who told me that he thought

Hawfinches had been about all winter.

He had noticed that a considerable quantity of the Indian

corn, put down for the pheasants, had been split, and the soft

germinating portion eaten. He then kept watch from his cabin

and saw that it was the work of Hawfinches. About seven

birds, male and female, came to the feed daily
;

the males,

with tails expanded, drove off all intruders. So shy were the

birds, that although he had been gamekeeper on this estate

for seventeen years, he had never noticed them until he saw

these from his cabin. He promised to try and catch one or

two for me, and succeeded in capturing one, on the 21st. On
the 23rd, he walked over from Redscar, arriving at my house

at 8 a.m. with an adult male, in a small cage, wrapped in a

handkerchief. The bird was in capital plumage and remarkably

tame, it had cracked a handful of maize which Billington put

in the cage on leaving home. This is typical of the bird,

extremely shy and wary when at large or in an aviary, but

remarkably tame when kept in a small cage.

On the 7th August, one of my Merlins dashed from his bath

at the Hawfinch. I picked up the bird from the cage lloor,

as I saw it was dying, and paid particular attention to the



THE COLOUR OF THE IRIS IN THE HAWFINCH 81

colour of the irides
;

the madder brown kept getting gradually

lighter, until at last, before the bird was cold, the colour could

only be described as greyish-white. I had often held the bird

in my hand and found the colour arranged in concentric circles,

those nearest the pupil being lightest, the intensity of the colour

varying when I teased the bird. This change in colour was

accompanied by rapid dilation and contraction of the pupil.

I have taken every opportunity of seeing caged Hawfinches

and at various bird-shows have examined birds in the best

condition, steady—not showing excitement when closely

watched—and have invariably found that the eyes were as

I have described above.

Ten days ago a Cage Bird Society’s Show was held in this town

at which four male Hawfinches were exhibited. I took with

me the volume of Thorburn’s “ British Birds ” (2nd edition),

containing the plate of the Hawfinch, and it was my opinion

and that of several friends, that the colour of the eyes of the

birds could not be better rendered than as given by the artist.

It may be argued that the " Colour feeding ” of cage birds

kept for exhibition purposes may affect the colour of the eyes,

as it undoubtedly does that of the feathers. Fortunately,

I have had exceptional opportunities of watching wild birds

at close quarters, and have been able to prove that this is not

the case. On the 8th January, 1922, my daughters saw a bird,

which they thought was a Hawfinch, fly from one of the old

hawthorns which overhang a corner of the stable yard.

Examination of the ground underneath, which I found

littered with the symmetrically split shells of the haws,

convinced me that they were right.

On the early mornings during the following March, and on

many subsequent occasions up to the present autumn I have

watched the birds—sometimes a pair—from an open bedroom

window, through field-glasses at distances varying from eight

to a dozen yards. The colour of the eyes I found to be the

same as that of the caged birds.

On the 8th February, 1924, we watched a male Hawfinch

at work in the thorn for over half an hour, and were struck

with the methodical way in which he moved among the thorns.

When reaching for a haw below his perch he hung head down-
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wards, stretched at full length as a parrot would
;

mostly he

pulled the berry quickly with a slight twist of the head, at other

times he had to shake it rapidly at the apparent risk of blinding

himself against the surrounding thorns. The average time

taken in pulling the berry, stripping off the pulp, and dropping

the halves of the neatly split shell occupied nine seconds. The

bird was so tame that he allowed the gardener to pass under the

thorn twice without leaving it.

The dates between which Hawfinches have visited the

hawthorns are the 17th October-—the day on which I am writing

these notes, when a single bird is in the thorn—and the 8th

April when the last of the haws were taken.

Walter Charlton in his Anomasticon Zoicon, published

in 1668, gives an excellent figure of the Hawfinch with a dark

eye. This figure is reproduced in British Birds (Mag.) Vol.

XV., p. 162.

The beautiful little woodcut b}^ Mr. G. E. Lodge in Lord

Lilford’s “ Birds of Northamptonshire,” gives a dark eye.

A photograph of an adult male in the “ Birds of Yorkshire,”

shows the bird with a dark eye.

Seeing that the coloured plate in Kirkman’s " British Birds
”

shewed the male Hawfinch with eyes of practically the same

colour as that which I gave, I wrote Mr. G. E. Collins, the

artist, who in his reply, dated October 1920, says :
—“ I would

describe the colouring of the irides of a Hawfinch as a rich red

brown
;

certainly white, as so many authors have it, is

incorrect.”

In " The Zoologist ” 1906, p. 109, this letter appears—Colour

of the eyes in Coccothraastes vulgaris. In my “ Catalogue of

Shropshire Birds ” published in 1897, occurs the following

passage :
—“ In 1891 I caught a young Hawfinch at Caynton,

which I brought up by hand and kept for a couple of years.

I always noticed that, when angered, his irides were suffused

with a much deeper purplish red tint than when he was

quiescent.” And in a footnote adds “ I never saw the irides

of a living Hawfinch greyish-white such as one sees in stuffed

specimens, and which colour is only assumed at death. I write

this because it bears out the interesting remarks of the Rev.

Maurice C. H. Bird, anent the colour of the eyes in Fuligula
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nyroca. Unfortunately, authors do not always confine their

errors to colour of the irides.”—G. H. Paddock (The Hollies,

Haygate Road, Wellington, Salop).

In “ Country Life,” 16th September, 1922, appeared a letter

from Mr. Ernest Blake, saying :

—
“ Whilst watching these

Hawfinches, my wife and I noticed that the colour of their

eyes was vinous brown
;
on looking up the authorities we found,

as Mr. Robinson states, that some of them say the eyes are grey,

though others give the colour correctly.”

Mr. Thorburn wrote me on the 1st October, 1924 :

—
“ With

regard to the colour of the Hawfinch’s eye, there is no question

that it is the kind of brown you describe. Since the note I sent

you in 1913, I have seen another live bird in the Edinburgh Zoo,

which was similar to the Hindhead bird, and I have had other

first hand information besides.”

Frequently the first intimation which reached me that the

Hawfinch had been met with in a particular district was that

a specimen of this powerful bird had been picked up in a dead

or dying condition. This apparent^ unaccountable mortality

has been noticed by others. Mr. J. Gurney Barclay writes

(Birds of Essex)—” This species first came under my notice about

the winter of 1825, when a fine cock bird fell dead on the gravel

walk before the gardener—from what cause was unascertained.”

The cause of the death of those which came under my own
notice I could not make out, for judging from their condition,

they were not starved.

The only reason I can conceive for so many authorities

giving the colour of the irides of the Hawfinch as greyish-

white is that it has been taken from dead or dying birds
;
but

that of the eyes of a healthy bird, unexcited, is faithfully given

in Thorburn ’s
“ British Birds.”
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IX

SCOLT HEAD

By J. A. Steers

[The following lines are intended only as an introductory state-

ment of some of the problems which the writer hopes to examine

in the future .

]

Scolt Head Island, which is so well known to all bird-lovers,

offers very much of interest to the Geographer. It is hoped that

a fairly extensive geographical investigation will be carried out

in the near future. Much work is necessary in correlating

the several lines of research.

This communication is intended only as a brief indication of

the lines on which such an investigation may proceed. The

accompanying map shews clearly that the west end, of the island

has been growing very rapidly of recent years. The map, which

has been simplified, is based on the two editions of the Six

Inch Ordnance Survey map. There are two editions of this

map for the Scolt area
;
the one published in 1891 and surveyed

in 1886, and the other published in 1907 and surveyed in 1904.

On the sketch the general distributions of shingle and dunes are

shewn, together with the high and low water marks of ordinary

tides. In order to keep the sketch as simple as possible, no

distinction has been made between sand and mud. The addi-

tion at the extreme western end, that part added since 1907,

has been traced from a rough plane-table survey made by

the Botanical Party from Cambridge when staying on the

island this summer. The sketch was on a scale of six inches

to the mile. The shifting of the mouth of Brancaster Harbour

is shewn on both the earlier maps, but not on the small sketch,

which was made for botanical purposes only.

Assuming that the point A marked the end of the main

beach in 1886, we find a growth of about 5,100 feet to

the point B in eighteen years—an average annual progres-

sion of 283 feet. Between the years 1904 and 1925—points

C to I)—we have an accretion of about 3,150 feet in twenty-

one years, or a yearly addition of about 150 feet. Speaking only

of the main beach, the stretch between A and D, i.e., not
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allowing for the recurved ends, has been added in thirty-nine

years, or an average annual progression of approximately

167.5 feet.

These measurements have been made from the maps noted.

There is no particular reason to imagine that the leeward growth

has been quite regular
; doubtless in some years conditions

were more favourable to rapid growth than in others. Further-

more there may have been periods of retrogression. Together

with the westward extension there has been a driving landward

of the main beach. This is clearly shewn on the sketch. Rough
measurements suggest the distance lost varies between

100 and 170 feet, decreasing to nothing at F and also at

another point similarly situated at the Burnham end of the

island. Further study of the map reveals the fact that the dune

areas within the main beach have extended somewhat, whereas

the encroachment of the sea has correspondingly diminished

those facing the main beach. The reason for the great

differences in the amounts of shingle on the two maps is not

clear. Perhaps no particularly clear distinction was drawn

on the early map between the areas of mud, sand, and shingle,

whereas more careful mapping was made on the later edition.

This possibility is also reflected in other details.

These are only a few of the more obvious facts which result

from a study of the island. A great deal remains to be done

in considering (1) the reasons for these changes
; (2) the sources

of supply of the beach material
; (3) the examination of the

shingle from a petrological point of view
; (4) the careful

mapping of the yearly accretions to the island
; (5) the effects

of winds, waves, and tides on the growth of the beach. These

and other similar problems need time and many observations,

and must be considered before we can, with any degree of

certainty, work out the geographical evolution of the island.

One of the most immediate necessities to which the writer hopes

to give attention next summer, is the careful mapping of all

the older, and often dune covered, shingle bars which run back

into the marsh.

Note.—The bar marked B on the sketch has really been

driven back on to that marked M, which is a triple bar.

This has not been indicated on the sketch because it was
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desired to shew the actual outline of the 1907 map. One of

those who surveyed the part added between 1907 and 1925

informed the writer that he saw no reason to think that

this had any noticeable effect on the measurements given

above. In any case the delineation of the extreme western

end must be regarded as of much less accuracy than the

remainder of the map.

X
THE VEGETATION OF SCOLT HEAD ISLAND

A PRELIMINARY ACCOUNT

By F. C. Deighton and A. R. Clapham

I. Introduction

II. Structure

III. Shingle

IV. The Drift Line

V. Dunes
VI. Marshes
VII. Erosion of Dunes
VIII. Conclusion

I

The following account has been written as the result of a

stay at Scolt Head during July and the first part of August,

1925, when, Miss E. L. Turner being absent, it was necessary

that someone should be on the island to ensure that the birds

were not molested and to show visitors points of interest at the

Ternery. Besides ourselves the party included Mr. H. W.

Richmond, who acted as Watcher for the greater part of the

time, and Messrs. H. K. A. Shaw and B. A. Southgate, who

helped with the listing of the species and the surveying of the

parts not marked on the existing maps. The weather was

glorious throughout, and during our stay we were able to watch

the young Terns, most of which were nestlings when we

arrived, pass through the early stages of their life until, at our

departure, they were scarcely distinguishable from the adult

birds when in flight.
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Towards the end of July we were visited by Professor F. W.
Oliver and some friends from Blakeney Point. From him we
gained many helpful suggestions on various aspects of the

vegetation. At his invitation, too, we paid a return visit to

Blakeney, and were able to make a few comparisons between
the two areas, although no detailed study was possible. How-
ever, Professor Oliver has himself written a short comparison

between Scolt Head and Blakeney Point in these Transactions

(Vol. XI., 1924, pp. 565-578).

The Ordnance Survey Maps do not show the oldest laterals,

and since the last survey was made in 1904 (published in 1907),

the island has changed considerably at the Ternery end, the

main bank having increased in length by about five hundred

yards, with the formation of several new laterals. The omitted

laterals and the recent changes have been introduced in the

map given here, although the time and the means at our

disposal did not permit any great accuracy in the surveying.

It is hoped that a more careful survey will be carried out in the

near future.

For convenience we have named outstanding landmarks on

the island, using as far as possible descriptive names. Thus

Privet Hill is named after the large beacon-like mass of Privet

bushes at its seaward end. A small brick hut has given its

local name to the “ House Hills,” and the ‘‘ Long Dunes ” is

sufficiently descriptive of the dunes covering the most westerly

dune-covered lateral complex. It is at the far end of these

dunes that one is landed when ferried over from Brancaster

Staithe.

II. Structure

Scolt Head, like Blakeney Point, consists of a shingle spit

arising at a small angle from the mainland, and gradually

elongating as more shingle is added to the free seaward end.

This kind of formation, with the elongation of the main bank

and the formation of laterals, has been so thoroughly described

by Professor Oliver for Blakeney Point in various papers that

we need do no more than mention the ways in which the Scolt

Head system differs from that at Blakeney.

The most obvious difference lies in the fact that at Scolt Head
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the main bank and many of the laterals are covered with

sand-dunes, often of considerable height (sixty feet at the

Massif), while at Blakeney Point the dunes are confined to the

Headland and the Hood. While, therefore, at Blakeney the

bare and unprotected main shingle bank is being driven land-

wards over the marshes, the main bank at Scolt Head, by virtue

of its protecting sand-dunes, is stable. In fact, practically the

only place where mobile shingle in any way comparable with

that at Blakeney, is found, is at the base of the lateral bearing

the Long Dunes, where the shingle bank is freely exposed to

gales from the south-west.

As a consequence of the stability of the main bank at Scolt

Head, the laterals are longer than at Blakeney, and the

marshes between them are of correspondingly greater extent.

The laterals thems fives are rather more intricately arranged

than at Blakeney. Thus there is a large complex of laterals

between the Massif and the Long Dune, and another at the

House Dills. These places are rendered more difficult of

interpretation by being covered with high dunes, so that only

the tips of the laterals are exposed. The long laterals of the

older parts of the island are much lower than the corresponding

ones at the “ Marrams ” at Blakeney, and rise little above marsh

level. Moreover, apart from the large L-shaped lateral

at the Burnham end, they are not so well clothed with

vegetation, except, perhaps, at their hooked apices.

In many places the shingle has been partially washed away

by the sea, and deposited elsewhere. At the small marsh

(“ End Marsh ”) at the Burnham end of the island, there is

quite a network of low shingle banks, some of which may have

arisen in this way.

The opening of the channel to the sea at Burnham Harbour

considerably affects the currents, as the incoming tide enters

at this end as well as at Brancaster Harbour. Hence any

exposed marsh at the Burnham end will be liable to considerable

erosion. This probably accounts for the large area covered by

Aster in the marshes at this end. The oldest marshes at

Blakeney are not liable to the same forces. Presumably at

one time the main shingle bank and the mainland were con-

tinuous, the breach being secondary.
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The Ordnance Survey Map of 1891* shows that the main

bank then ended opposite the Long Dunes, which would

therefore be in some ways comparable with the Headland at

Blakeney, while the new part corresponds to the Far Point.

On the other hand this new part, which has increased in length

by over a mile in thirty years, does not seem likely to be washed

away. Dunes have formed on it, have in many places reached

a relatively stable condition, and have been eroded by wind

action in this short time, while the marshes protected by the

laterals are well clothed with vegetation.

There are no “ lows ” at Scolt Head strictly comparable with

those at Blakeney. The same type of habitat, however, is

present as a result of the complete erosion of the dunes by wind

action.

III. Shingle

Exposed shingle is not such a feature at Scolt Head as

at Blakeney Point, as the older dunes still cover much of the

shingle of the main bank and of the laterals. Such exposed

shingle as does exist is generally stable, and once bore dunes

which have since been blown away. Except for the small

amount of mobile shingle, all the shingle on the island is mixed

with a good deal of sand. The flora of the stable shingle is

described later (Section VII.), and we will here describe only

the flora of the short stretch of mobile shingle situated at the

base of the west side of the Long Dunes (N.E. of marsh C. on

map). Here there are two stretches of such shingle, each about

fifty yards long. They are separated by a few yards of non-

mobile shingle, situated in the shelter of a salient in the bank,

which protects these few yards from waves striking obliquely

on the bank.

The mobile shingle shows the characteristic gradual slope on

the seaward side and steep slope on the inner side, and is

composed of loose pebbles, an admixture of sand only being

encountered at some depth. The shingle is advancing over an

expanse of stable shingle, covered with Limonium binervosum

and associated plants, which bears in some places vestigial

dunes a foot or so high. Suceda fruticosa accompanied by

* Surveyed 1886; published 1891.
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occasional Obione and Limonium reticulatum forms a zone

along the marsh-edge. The roots of the Suceda are being

uncovered as the shingle is washed inwards. Suceda bushes

also occur on the inside of the mobile shingle stretches, and

where it is present in large quantities, the advance of the shingle

is checked appreciably by it. (See Oliver and Salisbury, Tourn.

Ecol. I., 1913, pp. 249-272).

The chief other plants are :

—

These are all found along the drift line in other parts of the

island, but heie, especially in the case of Silene maritima, they

tend rather to rank growth.

In the southern section the shingle is heaped up three to four

feet above the level of the shingle behind, but in the northern

stretch it is only about a foot above it, and more sand is mixed

with the pebbles. Evidently this part is not so actively mobile

as the southern part, and in consequence, the numbers of plants

are greater. In this northern stretch Arenaria peplcides is

especially abundant, and the following also occur :

—

In the southern stretch are a few plants of Limonium biner-

vosum and Obione.

It will be seen that although the expanse of mobile shirgle

is nothing like as great as at Blakeney, yet the topical plar ts

are the same. Of plants absent from Scolt Head, but occuring

elsewhere in this type of habitat, the most noticeable are

Glaucium luteum, which is such a feature ol the main bank

at Blakeney, and Anagallis arvensis, also found at Blakerey
;

and, of course, there is no Mertensia.

The drift line is found at the highest tide mark. A line of

debris of plant remains and rabbit pellets is found here, often of

Arenaria peploides

Rumex trigranulatus

Silene maritima

f - a

f

a

a few plants.

IV. The Drift Line
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considerable depth, especially in the older and more thickly

plant-covered marshes. This acts as a manure and also as a

mulch, so that this line is moister than the dunes behind, but

considerably drier than the marsh, being covered by the sea

only at the highest tides. With the debris are cast up many
seeds, rhizomes, and other viable parts of plants, which may
establish themselves here, so that a heterogeneous collection of

plants is found, consisting, however, chiefly of those plants

whose seeds are normally transported by the sea. Therefore it

is not surprising if some typical marsh plants occur locally,

such as Obione and Suceda maritima, although the habitat is

too dry for most of them. Seeds may also possibly be carried

in the abundant rabbit pellets, and the debris will catch any

other seeds which may drop or be blown on to it. This last

fact probably accounts for the local abundance of Senecio

vulgaris, S. sylvaticus, Sonchus asper and S. oleraceus.

The plants of the drift line, other than those mentioned above,

may be divided into three groups.

(a) Plants Characteristic of the drift line, and rarely found

elsewhere :

—

Artemisia maritima—older parts especially. The position

of this plant is probably determined chiefly by moisture

relations. It is characteristic of the dune-ward edge of the

“general salt-marsh association,” although often found on

sandy shingle.

Atriplex littoralis.

,, hastata (var.)

,, patula (var.)

Cakile maritima—only abundant at the Ternery end.

Cochleana danica—older parts.

Polygonum aviculare (agg.)—only frequent at Ternery end.

Salsola kali—perhaps the most generally distributed drift-line

plant.

Suceda fruticosa—the most abundant drift-line plant on the

marsh side.

Agropyron junceum—only abundant at Ternery end.

„ pungens—older parts
:

grows in much the same

situations as Artemisia maritima.
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(b) Plants characteristic of other habitats, but which, having

seeds normally or occasionally carried by the sea, are also

frequent on the drift line. These are given with their more

normal positions :

—

Statice
(
Armeria

) maritima

Frankenia Icevis

Limonium binervosum

Plantago coronopus—stable shingle and stable dunes.

Limonium reticulatum—sandy shingle and marsh.

Arenana peploides \

Silene maritima l More or less mobile shingle.

Rurnex trigranulatus J

Festuca rubra E also found in the drift line of older parts.

(c) Casuals and rare species of the drift line. These may
or may not establish themselves on the island :

—

Beta maritima—two plants.

Chenopodium album—a few very dwarfed plants.

Euphorbia paralias—this is perhaps best mentioned here.

There is one very large patch extending over a low dune

on the side facing a bay.

CEnothera sp.—one plant (? now pulled up).

Raphanus raplianistrum—one plant.

Solanum nigrum—one plant.

Urtica dioica—one patch.

On the seaward face of the main bank the drift flora is small,

the only plants being Salsola, and a little Cakile and Agropyron

junceum. These, moreover, only occur in any quantity along

the western half of the island.

The youngest laterals at the Ternery end of the island are

little more than a drift flora. The most conspicuous plants

are Cakile maritima and Salsola kali, but quite as abundant are

young plants of Agropyron junceum, the starting-points of

embryo dunes.

V. Dunes

(a) The “ Yellow Dune ” Stage.—Embryo dunes are well

seen at the Ternery end of the island, where the successive

stages in dune formation and maturation are seen as one passes

eastwards. Dune formation begins with the plants of

j-
Stable shingle.

>
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Agropyron junceum at the drift line. These catch the blown

sand and form hummocks. Where the sea can rarely cover it

Ammophila occurs, and further back the summits of all the

dune-hummocks are covered with this grass. The hummocks
now link up into ridges both at right angles to and parallel

with the direction of the main bank, with Ammophila on the

crests, and Agropyron in the hollows. Later a continuous dune

system is formed. At this stage Festuca rubra also occurs in

some quantity. Other plants found in the embryo dunes

are Arenaria peploides which often forms hummocks on its own,

and Elymus arenarius. Elymus is sparsely distributed over

all the mobile dunes, but rarely flowers on the island, and is

never of much importance in dune formation here.

The belt of dunes from the Ternery to the Massif is in a mobile

condition, and Eryngmm is here very conspicuous. Agropyron

junceum soon dies out and is replaced by Festuca rubra,

but Arenaria peploides persists.

The chief other plants are ephemerals. It is interesting in

this connection that Cakile grows as an ephemeral on these

young dunes. Senecio vulgaris is abundant near the Watcher’s

Hut. The hollows are colonised by Sedum acre and the moss

Bryum ccespiticium, which cake the surface layers and tend

to hinder erosion by wind. Except for a few lichen-covered

hummocks, where Erodium cicutarium, a few Composites, etc.

may be found, no other plants occur on these dunes until one

gets near the Massif.

This part of the main bank is very recent, being only forty

years old at most, since it is not marked in the Ordnance

Survey of 1886 (map published, 1891). Thus in this short

time dunes have been formed, stabilised (at least in parts, as

is shown by the hummocks bearing a vegetation characteristic

of more stable dunes), and broken up again by wind action

—

helped doubtless by rabbits, whose pellets are found all over

these parts as well as the rest of the dune system, although in

the unstable dunes their burrows are less frequent.

On the main bank opposite the Long Dunes, other plants

occur. Calystegia soldanella is abundant, as is Lotus corniculatus.

Carex arenaria comes in suddenly in great quantity at the break

in the main line of dunes just west of the Massif.
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From here eastwards, the dunes have a closed vegetation,

and are for the most part high and stable, only broken at

occasional places where erosion has occurred.

(b) Older Dunes (“ Grey Dune ” Stage).—The Massif. As

one passes from these low dune systems to the group of high

dunes that constitute the Massif, one cannot fail to notice the

great and sudden change in the character of the vegetation.

Where, before, it was fairly open, it now becomes quite closed

except for places where active erosion is taking place.

The sides of the dunes are still thickly covered with

Ammophila. In the hollows, however, the Ammophila tends

to become scanty, its place being taken by Carex arenaria,

often much nibbled by rabbits. There are also frequent patches

of Festuca rubra. Close to the soil surface is an almost con-

tinuous covering of mosses, Hypnum cupressiforme being by

far the commonest, though Tortula ruraliformis is abundant

on partially bared areas.

Several of the species occurring on the young dunes are not

found on older dunes like the Massif. The most obvious

examples of such are Eryngium maritimum and Arenaria

peploides, with the moss Bryum ccespiticium, which is now
very rare. The flora of the Massif, nevertheless, is very

much richer than that of the younger dunes. The most

abundant species are Senecio jacobcea, Cynoglossum officinale,

Erodium cicutarium, Lotus corniculatus
,

Viola riviniana,

Galium verum (which rarely flowers on the Massif), Cirsium

lanceolatum, C. arvense, Veronica chamcedrys
,

Leontodon

nudicaulis, L. autumnalis. Polypodium vulgare is locally

abundant, and there are several plants of the Male Fern.

Ephemerals occur here, as on the younger dunes, but Veronica

arvensis is an addition. The other ephemerals are Aira

prcecox, A. caryophyllea, Arenaria serpyllifolia, Cerastium

semidecandrum, C. tetrandrum, Myosotis collina, Phleum are-

narium, Stellaria borceana, Valerianella olitoria.

In hollows and dips covered with Ammophila many rarer

species occur. Other grasses, especially Agrostis alba and A.

tenuis, with Poa pratensis and Holcus lanatus, form an under-

growth. Masses of the moss Hylocomium triquetrum occur in

the most sheltered parts. Geranium molle, Carlina vulgaris
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and other thistles are commoner here than elsewhere, and

Campanula rotundifolia, Peucedanum sativum, Arctium lappa,

Cerastium vulgare and C. viscosum are found in some of the

hollows.

Other plants of note on the Massif are Orchis pyramidalis
,

Ruhus sp., Rosa sp., Ligustrum vidgare, Sambucus r.igra, Ribes

grossularia, Luzula campestris and Festuca rigida. Coryne-

phorus, which is so abundant on the Hood at Blakeney, has so

far not been found at Scolt Head.

In hollows at the western end of the Massif there are many
lichens, chiefly species of C ladonia and Peltigera, and the

vegetation has somewhat the appearance of that of the House

Hills, to be described later.

Privet Hill. East of the Massif system, and about seven

hundred yards from the Hut, is a slight bend in the coast, where

there are only a few embryonic dune hummocks on a stretch of

sandy shingle. Presumably the gap in the main dune system

has been caused by wind and heavy seas. That the sea has

broken right through is shown by the large shingle fan on the

marsh side. Opposite the west end of this gap is an isolated

lateral dune— Privet Hill—whose flora is much like that of the

Massif. Of interest are the large masses of privet, and

the extensive stretches of stable shingle both at its seaward and

landward ends. These are doubtless the sites of dunes which

have been completely destroyed by natural agencies.

House Hills. Further east, and parallel with the Privet Hill,

is a large lateral system known as House Hills. These dunes

are in a rather older stage than those of the Massif, and the

hollows are much more extensive, so that the flora of the Massif

hollows is here found over a large area. Here there is very little

Ammophila, and especially conspicuous are lichens, which in

summer, when they are dry, crackle under the feet in a charac-

teristic manner. Mosses are abundant, Hypmtm cupressijorme

being the commonest, while tufts of Dicranum scoparium aie

frequent. The most abundant plants of the turf are Carex

arenaria, Holcus lanatus, Galium verurn, Lotus corniculntus,

and Rumex acetosella, with ephemerals such as Aira prcecox ;

also Agrostis tenius and A. alba, Erodium cicutarium, Leoniodon

nudicaulis, Hypochceris glabra and H. radicata, Koeleria cristata,
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and Poa ftratensis. Several plants of Aspidium filix-mas

occur, chiefly in old rabbit burrows.

In some parts, where the lichens and mosses are especially

thick, the Carex is not so luxuriant, though still abundant.

Rumex acetosella and Plantago coronopus are very common, and

frequent are Agrostis, Holcus, Sedum acre, Galium verum and

ephemerals.

In one of the hollows a trench has been dug. This is filled

wfith brackish water, and round it many young trees have been

planted with the object of providing a resting-place for

migrating Passeres. These trees are in a rabbit-proof enclosure

where Carex and the other dune plants grow7 taller. Round
the trench are found Stellaria graminea, Trifolium repens,

Prunella vidgaris, Cerastium vulgare, Veronica chamcedrys
,
Lotus

corniculatus
,
Agrostis sbp., Cirsium arvense, Sagina procumbens.

At the edge of the brackish water occur plants of Salicornia

(annual), Suceda maritima and Glaux maritima.

Around the enclosure is a large quantity of Campanula

rotundifolia.

On the sides of the dunes Ammophila persists, Carex being

subdominant and Festuca locally abundant, whilst the almost

ubiquitous Senecio jacobcea and Cynoglossum officinale stand

up with Lactuca virosa above the general level of the vegeta-

tion. At the southern end of the House Hills are several plants

of Rose, Elder, Privet, White Bryony, Bittersweet and Bramble.

All these have succulent fruits, suggesting that they have been

introduced by birds.

The Main Line of Dunes, Eastern Portion.—Proceeding east-

wards from the junction of the House Hills with the main dune

system, one reaches a long belt of duneS in the “ yellow
”

stage, rather sparsely covered with vegetation. Here Eryngium

and Arenaria peploides re-apper in large quantity, and one is

given the impression that the dunes have been broken through

in places by the sea, and are in a mobile stage after regeneration.

That they are not actually young is shown by the occurrence

of Male Fern and several composites characteristic of older

dunes. They thus resemble the mobile dune-system from the

Massif westward to the Ternery, which also includes remnants

of older dunes. Erigeron canadensis occurs here, and there is
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a fair amount of Suceda fruticosa, suggesting that the dunes
at this point have been blown over the marsh and bared
laterals, and that this typical shingle plant has grown up through
the sand.

About halfway along from House Hills to End Marsh the
dunes begin to widen out, and become considerably higher
again, the vegetation resembling that of the Massif and House
Hills. 1 hus in the hollows Ammophila is confined to occasional

patches, Carex arenaria and Festuca becoming the dominants.
(ralium verum flowers abundantly here and forms large

patches, as does Lotus corniculatus. Other plants present

on the Massif occur, while there is a much thicker covering of

mosses and lichens. Privet, Hawthorn, Elder, Bramble, and
occasionally Bryony are found, and Lactuca virosa and Cyno-
glossum officinale are common. In July and August the dune-
hollows blaze with flowering composites—species of Hypo-
chceris, Senecio, Leontodon, Taraxacum, Sonchus (chiefly

A. asper), Hieracium pilosella, Crepis capillaris, Tragopogon
minus and Erigeron acris. Polypodium vulgare is quite common,
its fronds emerging in characteristic fashion from the bases

of the Ammophila clumps. There are occasional large patches

of Clinopodium vulgare and Viola tricolor (agg.). The Bee
Orchis also occurs. In the Spring many ephemerals flower, as

on the younger dunes.

At the western end of this stretch of dunes there is a large

hollow with a very interesting flora. Here a hole has been

dug, and the level of the brackish water is only a foot below the

surface of the ground. In it grows Ranunculus haudotii, together

with green algae such as Spirogyra and Zygnema, and rotifers.

Round the holes and in large patches elsewhere, there is much
Juncus maritimus with some J .

gerardi. Festuca rubra, Carex

arenaria and Agrostis dominate the remainder of the hollow,

while quite a number of species usually found in damp meadows
occur, as, for example, Prunella vulgaris, Pulicaria dysenterica,

Epilobium tetragonum (var.), Juncus articulatus, Vicia angusti-

folia, Holcus lanatus, Beilis perennis, and Potentilla anserina.

With the Juncus maritimus are found Epipactis palustris,

Listera ovata, Sonchus arvensis. The ground is carpeted with

mosses, among which grow lichens, Sedum acre, Trifolium
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dubium, and Sagina spp. There are also some other typical

dune plants and a large patch of Privet.

The vegetation of this low-lying part of the old dunes is thus

in many respects like that of an ordinary damp meadow, and

one might expect to find drinkable water on some of the

dunes, as has been the case at Blakeney. The hole was, in fact,

dug in this hope, but unfortunately, like the water on House

Hills, it is distinctly brackish.

The Long Dunes
;

Hut Lateral.—So far only two of the

lateral dunes have been mentioned—Privet Hill and House

Hills. The only others of any size are the Long Dunes, and the

dune on Hut Lateral. These are in a rather younger con-

dition than the more eastern dunes, but have the widely

distributed Bramble and also Ononis repens (the spiny variety).

They are much infested with rabbits, and show features of

denudation at their landward and seaward ends, just as is the

case with Privet Hill.

VI. Marshes

The earliest stages in marsh formation are well seen at the

western end of the island. The marshes, as at Blakeney,

are graded according to age, those at the western end being

youngest and those at the eastern end the oldest. This

sequence holds in the main, but in a few parts, such as the large

Aster marsh near Burnham Harbour, it is altered by erosion

of the marsh land.

The large bay west of the Long Dunes is covered with

muddy shingle on which Zostera nana grows abundantly. This

may be considered to be the first stage in some successions.

Nearer the main bank, however, and especially in the pro-

tecting arms of the laterals, the bays become silted up with mud
and sand in varying proportions. In the youngest parts of Scolt

Head the mud generally predominates, and the first

vegetation is a sparse covering of annual Salicornia. Where

the soil is largely composed of sand, as, for example, in the space

between the two laterals opposite the Watchers’ Hut at the

Ternery, the pioneer is Suceda maritima, not Salicornia.

A curious phenomenon on the sparsely covered mud is the thick

vegetation occurring in foot-marks and cart-tracks there. Much
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seed is caught in these and the result is a line of patches of

Salicornia or Suceda maritima crossing the otherwise bare mud.
dhe seeds of Suceda fmticosa and Limonium reticulalum are

caught in a similar manner in other parts of the island.

Silting is most rapid in the protecting arms of the laterals,

and here the first marshes occur. The vegetation becomes

thicker until there is a dense sward of annual Salicornia often

with Salicornia perennis. Generally the Salicornia at this

stage is associated with the marsh forms of the brown algae

Pelvetia canaliculata and Fucus vesiculosus, and with the

red marsh alga Bostrychia scorpioides.

From this initial stage there are several types of succession.

The first type is seen in an early stage in the Anchor Marsh,

marsh B between two laterals, and marsh C at the mouth of the

creek leading to the enclosed salting. These marshes show the

Salicornia sward being invaded by Suceda maritima followed

by Obione. Limonium vulgar

e

is frequent, chiefly in the Suceda

and Obione zones, while Glyceria maritima, Spergulana media,

and rarely Limonium rcticulatum occur. The zonation is

beautifully shown in the small Anchor Marsh. The soil

here is mud with a little sand. Marsh formation has been very

rapid. Forty years ago the main bank stopped at the base

of the Long Dunes, and it will be seen from the map that the

Anchor lateral is six hundred yards further on. Prof. Oliver

states that this marsh was a pure Salicornia stand in 1915.

On the stiff mud by Norton Creek the succession is different.

Salicornia is the pioneer, and there is much Pelvetia and Bos-

trychia. The next colonists are Aster tripolium (chiefly rayless)

and Suceda maritima var. flexilis. After this comes Limonium

vulgare and often the marsh becomes an almost pure stretch of

Sea Lavender. Such parts, which are strikingly beautiful

in the beginning of August, are a feature round the House

Hills. Limonium humile, which hybridises readily with L.

vulgare, is frequent in the outer parts of the marshes between

House Hills and the Long Dunes. Occasional luxuriant patches

of Triglochin maritimum, Glyceria and Spergularia occur. A
rank growth of Obione forms a zone along the edges of the

creeks and ultimately spreads over the marsh, smothering

the other halophytes. The final stage is seen in the outer
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stretches of marsh bordering the Creek, where there is generally

an almost pure growth of tall Obione, with occasional tall Aster,

Suceda maritima and Salicornia perennis, and rarely a few

other halophytes. This is the stage of the older marshes of the

Marrams at Blakeney. Perhaps the main bank has advanced

over the inner parts of the marshes there and the only part

remaining is this outer Obione portion.

The inner part of the marshes between the House Hills and

Long Dunes is pure sand with a very thin layer of mud over

the surface. The flora is very different from that of the mud
near the Creek, and the two parts are sharply separated by a

zone of sandy mud, generally almost completely bare of

vegetation.

The inner sandy part is covered with a turf of Obione, which

is small leaved in all these sandy marshes, and is probably

forma parvifolia. The plants here are :

—

Atriplex
(
Obione

)
portulacoides a

Salicornia (dwarf annual species) a

S. perennis f

Suceda maritima o - f

Glyceria maritima o - f

Limonium reticulatum o - f

L. vidgare o

Spergidaria media o

The Obione and Limonium reticulatum are the most con-

spicuous plants.

On the sandy mud freshly deposited at the inner bends of the

creeks in this part the flora consists of

:

—
Salicornia (annual)

S. perennis

Suceda maritima

Obione

L imonium reticulatum

L. vidgare

Glyceria maritima

Spergularia media

a

o

f (especially at margins of creeks).

o

o

o

o

o

The enclosed salting is in some parts similar. It is a curious

structure lying in the base of the complex of laterals bearing



THE VEGETATION OF SCOLT HEAD ISLAND 101

the Long Dunes. A long winding channel connects it with the

sea at C, and divides it longitudinally into two parts. The

soil is mud with a small admixture of sand. The eastern half

consists of tall Limonium vulgare more or less pure, but with

occasional Obione. The Limonium is very badly attacked by

rust ( Uromyces limonii) and mildew
(
Erysiphe ). The latter

does most damage, and often all the leaves are shrivelled. This

is the most diseased patch of Sea Lavender on the island, although

both fungi are well distributed over the other marshes.

In the western half there is a turf of Glyceria (small, more or

less separated plants) Obione
(
parvifolia), dwarf annual Salicor-

nias, S. perennis, and a few small Suceda maritima plants.

Limonium reticulatum is abundant, its inflorescences forming

part of the turf, and a short form of L. vulgare is frequent. In

the lower, wetter, parts is a turf of Glyceria and Salicornia

(annual), with Obione, Limonium reticulatum and L. vulgare

entering as young plants.

The north-west corner resembles closely the Hut Marsh.

Older Marshes.—These lie between the laterals east of House

Hills. “ End Marsh ” is similar. They ar$ of the mixed salt-

ing type, with luxuriant halophytes. The plants here are

Limonium vulgare, tending towards forma pyramidale,

Plantago maritima, Glyceria, Obione, and Spergularia media

in about equal proportions. The Obione does not seem to be

over running the marsh, as it does in the outer stiff mud by the

river.

The edge of these marshes is higher and considerably less often

covered by the sea. It bears a distinct flora which is seen very

clearly all along the marshes from House Hills to Burnham.

There is a short turf of

—

Statice (Armenia) maritima a

Plantago maritima a

Glyceria maritima a

Spergularia media a

Limonium vtdgare o - f

Salicornia (dwarf species, inch S. perennis) o

At the edge of the Aster marsh this formation is very clearly

seen, and is backed by a belt of Juncus maritimus. In the

Armenia turf along this stretch Juncus gerardi occurs frequently,
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and there is also a species of Carex, specimens of which were

unfortunately lost.

The Great Aster Marsh.—It will be seen from its position on

the map, that while the marshes on either side are well pro-

tected by their long L-shaped laterals, this part is completely

exposed to the eroding action of the tide. The limit of the

eroded area is marked by a sharp drop of nearly a foot from the

Armeria turf to the Aster marsh. This corresponds pretty

closely with the H.W.M.O.T. of the Ordnance Map (1907).

The mud is very soft and bears a sparse vegetation consisting

of little else than Salicornia and Aster. The marsh algae, of

which Fucus is the most common, are only abundant in parts,

chiefly near the Channel. Three patches of Spartina stricta

were found here.

The general characteristics of the vegetation thus fit in with

the view that the marsh has been rejuvenated by erosion,

this being most probably due to the breach of the main bank at

Burnham Harbour.

At the inner edge of the old marshes half way to Burnham

Harbour from the House Hills extends a curious zone of

luxuriant halophytes. The main line of dunes, as previously

mentioned, has here been broken down, and they are now

in a more or less mobile condition. At the edge of the dune

on the marsh side is a zone of Agropyron pungens, with Arte-

misia maritima, Festuca rubra, Obione, Frankenia, etc. Along

here, too, are large patches of Elymus, which, as elsewhere on

the island, rarely flowers. The most interesting point about

this part, however, is the large quantity of Limonium vulgare

f. pyramidale in its most extreme form, with enormous trusses

of flowers. Other halophytes in the same locality are Flantago

maritima (including var. latifolia), and Spergularia media.

All are very luxuriant, These plants are growing in pure

sand which is covered by the sea only nine times a month at

most. The sand was pure as far down as we dug—two feet—
and only root-stock portions of the plants had been exposed

at that depth. The Flantago especially showed several

marks of former crowns at intervals of one or two inches along

the stock so uncovered, so that sand had apparently buried

the plant several times.
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It has already been suggested from other considerations

(p. 97) that the dunes have encroached somewhat on the marsh.

(In this connection compare De Fraine, A.B., 1916, pp. 242, 243,

Effect on Limonium binervosum of covering with shingle.)

For most of the rest of the way to Burnham along the inside

of the marsh is a zone of Juncus maritimus. In this grow

Artemisia, Glaux, Limonium vulgare, forma pyramidale, and

Plantago maritima.

Behind this zone, in the Festuca belt, Lepturus fdiformis

grows very luxuriantly.

VII. Erosion of Dunes

In many parts of the island the Dunes show evidence of ero-

sion by wind, helped in most cases by the abundant rabbits

which bare the surface of the sand by scratching and burrowing

and by close nibbling of the vegetation.

Extensive blow-outs occur on the Massif, the Long Hills,

the House Hills, and elsewhere. The older dunes at the

Burnham end, which have a somewhat better plant covering,

do not show evidence of any very recent ones. If the blow-

out is in the middle of a large dune-system, it often becomes

covered with vegetation again, and forms a sheltered hollow

in which the rarer, more mesophytic, plants may be found,

the steep-sided basin-shaped hollows in most of the dunes

probably originated in this way.

If a blow-out extends quite across a dune-system, however,

as is very likely to occur on the narrower lateral systems,

two vertical faces of bare sand are exposed to the wind, and the

whole dune system may be eaten away down to the shingle.

Breaks in the main line of dunes occur just east and west of the

Massif, the latter being of considerable extent. The breaking

may not be completed, however, as the dune may be regenerated.

Dunes secondarily in the mobile or “ yellow ” stage through

rejuvenation are seen in the main system between House Hills

and the old high dunes at the Burnham end, and between the

Massif and the Ternery. Nearer the Ternery, however, the

dunes are primarily “yellow', ’’and it is to be expected that they

wall pass through the stages of the succession to stable dunes.
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The complete erosion of dunes is beautifully demonstrated

in all its stages in the Long Dunes. The earliest stages are seen

at the far end, while at the near end only vestigial sand-heaps,

often retaining a somewhat sparse coveiing of mosses, lichens

and ephemerals, but showing no perennial phanerogams, are

seen. The chief mosses in such places are Tortula ruraliformis

and Camptothecium lutescens. On the recently-bared sandy

shingle the mosses Tortula ruraliformis and Ceratodon pur-

pureus are the most abundant plants

The bared shingle is covered by the sea at the highest tides—

-

about five times a month, so far as we were able to judge. It

is possible, however, that spring tides sufficiently high to cover

all such shingle may not occur for several months on end.

The shingle at the near end of the Long Dunes is thickly

covered with Limonium binervosum, which forms a sheet of deep

lavender in late July. The flora of the shingle is more or less

the same, both in this part and at the two ends of the House

Hills, but in the latter place Limonium binervosum is not quite

so abundant. On the other hand, at the base of Privet Hill

and House Hills the laterals are narrower, and the zonation of

the plants at different levels is very clearly seen.

The lowest zone consists of Suceda fruticosa bushes with

abundant Limonium reticulatum, and with many marsh plants,

such as Obione, Glyceria, dwarf Salicornia and Suceda maritima.

The pebbles are covered with black lichens
(
Lecanora spp.).

The next higher zone contains Limonium binervosum and

Frankenia Icevis, with a little Limonium reticulatum. Other

lichens besides those occurring at the lowest levels are now-

found, including Xanthoria, which becomes even more

abundant in the next zone.

The crests of the laterals are thickly covered with Limonium

binervosum, Statice maritima being common and Frankenia

Icevis occasional. At the near end of the Long Dunes, Plantago

coronopus forma pygmcea is abundant. The pebbles are

thickly covered with lichens, especially near the House Hills.

Limonium binervosum extends up the dunes to the drift-line,

and relict dunes are covered with it if reached by high tides.

It will be seen that the flora of these shingle stretches is
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very much like that of the “ lows ” at Blakeney, although

there is no evidence that at Scolt Head such areas have been

produced through the formation of apposition banks.

The older laterals east of the House Hills have a covering of

grasses at least over their far ends, which are often hooked.

On the shingle at the end of the House Hills Agrostis alba

(var. ? maritima

)

occurs in patches. On the still older laterals,

however, Agropyron pungens and Festuca rubra, which separately

or together form a close turf, are more common. On the hooks

of the laterals just east of the House Hills, lichens such as

Cladonia are abundant, with Plantago coronopus and some

other plants. The vegetation here rather resembles the lichen

formation on the dunes.

VIII

This is only a very general account of the flora of Scolt Head

Island, but it will be seen that a vast number of interesting

problems arise with regard to the various plant communities

and their succession. It is hoped that some of these may be

attacked in the near future.

The work was carried out under the general direction of

Dr. H. Hamshaw Thomas, whom we wish to thank for

helpful suggestions.

In conclusion we wish to express our hearty thanks to the

Norfolk and Norwich Naturalists’ Society, and to the Honorary

Secretary, Dr. S. H. Long, for their kindness in allowing us the

use of the Hut and for their hospitality during our most

enjoyable stay on the island.

List of Flowering Plants and Ferns

Ranunculace^e.

Ranunculus repens L.

Ranunculus baudotii Godr. var. confusus
(
Gcdr .)

Crucifeige.

Erophila verna Mey.

Cochlearia danica L.

Cochlearia anglica L. (to be verified).

Cakile maritima Scop.

Raphanus raphanistrum L.
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VlOLACEiE.

Viola riviniana Reichb. (to be verified).

Viola tricolor L. (agg.—to be determined).

FRANKENIACE.E.

Frankenia laevis L.

CARYOPHYLLACE.E.

Silene maritima With.

Cerastium vulgatum L.

Cerastium viscosum L.

Cerastium tetrandrum Curt.

Cerastium semidecandrum L.

Stellaria media Vill.

Stellaria media. Var. boraeana Jord.

Stellaria graminea L.

Arenaria serpyllifolia L.

Arenaria peploides L.

Sagina nodosa Fenzl.

Sagina apetala Ard.

Sagina maritima Don.

Sagina procumbens L.

Spergularia media Presl. (S. marginata Kittel).

Geraniacee.

Geranium molle L.

Erodium cicutarium L’Her.

Leguminose.

Ononis repens L. var. horrida Lange.

Trifolium repens L.

Trifolium dubium Sibth.

Lotus corniculatus L. (? var. crassifolius Pers).

Vicia angustifolia L.

Rosacee.

Rubus sp.

Potentilla anserina L.

Rosa sp.

Crataegus monogyna Jacq.
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Saxifragace^e.

Ribes uva-crispa L. var. grossularia L.

Crassulace^e.

Sedum acre L.

Onagraceje.

Epilobium tetragonum L. (to be verified).

CEnothera sp. (Red firs.
;

club-shaped fruit
;

? up-

rooted later.)

CUCURBITACE-E.

Bryonia dioica Jacq.

Umbellifer^e.

Eryngium maritimum L.

Anthriscus scandix Beck. (A. vulgaris Bcrnh.)

Peucedanum sativum Benlh. and Hook.

Daucus carota L.

Caprifoliaceaj.

Sambucus nigra L.

Rubiace^e.

Galium verum L. (? var. maritimum Dc.)

Valerianace^e.

Valerianella olitoria Poll.

Composite.

Beilis perennis L.

Aster tripolium L.

Aster tripolium. var. discoideus Reichb.

Erigeron acris L.

Erigeron canadensis L.

Pulicaria dysenterica Gray.

Matricaria inodora L.

Artemisia maritima L.

Artemisia maritima. var. gallica Willd. probably occurs.

Senecio jacobrea L.

Senecio sylvaticus L.

Senecio vulgaris L.
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Composite
(
continued ).

Carlina vulgaris L.

Arctium lappa L.

Carduus nutans L.

Cirsium lanceolatum Scop.

Cirsium arvense Scop.

Hieracium pilosella L. agg.

Crepis capillaris Wallr. (C. virens L.)

Hypochaeris radicata L.

Hypochaeris glabra L.

Leontodon autumnalis L.

Leontodon nudicaulis Banks. (Thrincia birta Roth).

Leontodon nudicaulis var. lasiolena Druce.

Taraxacum vulgare Lam. (other species to be deter-

mined).

Lactuca virosa L.

Sonchus arvensis L.

Sonchus asper Hill.

Sonchus oleraceus L.

Tragopogon pratensis L. var. minus Mill.

Campanulace^e.

Campanula rotundifolia L.

Plumbaginaceaj.

Limonium vulgare Mill. (Statice Limonium L.)

and forms to pyramidale Druce.

Limonium vulgare x humile.

Limonium humile Mill. (St. bahusiensis Fr.)

Limonium reticulatum Mill.

Limonium binervosum Salm.

Statice maritima Mill. (Armeria vulgaris Willd.)

Primulaceas.

Glaux maritima L.

Oleace^e.

Ligustrum vulgare L.

Boraginace^e.

Cynoglossum officinale L.

Myosotis collina Hoffm.
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CONVOLVULACEE.

Calystegia soldanella Br.

Convolvulus arvensis L.

Solanacee.

Solanum dulcamara L.

Solanum nigrum L.

SCROPHULARIACEE.

Veronica chamaedrys L.

Veronica arvensis L.

LABIATE.

Satureia vulgaris Fritsch. (Clinopodium vulgaie L.)

Prunella vulgaris L.

Plantaginacee.

Plantago coronopus L.

Plantago coronopus forma pygmaea Lange.

Plantago maritima L.

Plantago maritima. var. latifolia Syme.

Chenopodiacee.

Chenopodium album L.

Beta maritima L.

Atriplex littoralis L.

Atriplex portulacoides L. (Obione portulaccides).

Atrplex portulacoides forma parrifolia Mess.

Salicornia perennis Mill.

Salicornia dolichostacbya Moss.

Salicornia europaea L. agg. (tc be determined).

Suaeda fruticcsa Forsk.

Suaeda maritima Dum. var. macrccarpa Moq.

Suaeda maritima. var. flexilis Rcuy.

Salsola kali L.

Polygonacfe.

Polygonum convolvulus L.

Polygonum aviculare L. agg.

Rumex' crispus L. var. trigranulatus Syme.

Rumex acetosella L.
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Euphorbiaceae.

Euphorbia paralias L.

Urticacem.

Urtica dioica L.

Orchidacem.

Listera ovata Br.

Helleborine palustris Schrank (Epipactis palustris Sw.)

Orchis pyramidalis L.

Ophrys apifera Huds.

Juncacem.

Juncus maritimus Lam.

Juncus articulatus L. (J. lampocarpus Ehrh.)

Juncus compressus Jacq. var. gerardi Lois.

Luzula campestris Dc.

Naiadace^e.

Triglochin maritimum Lam.

Zostera nana Roth.

Cyperace^e.

Carex arenaria L.

Carex sp. (? C. flava L.)

Gramine^e.

Spartina stricta Roth.

Phleum arenarium L.

Agrostis alba L.

Agrostis alba. ? var. maritima Meyer.

Agrostis tenuis Sibth.

Ammophila arenaria Link.

Aira caryophyllea L.

Aira praecox L.

Holcus lanatus L.

Koeleria gracilis Pers. (K. cristata auct. br. p.p.) agg.

Poa annua L.

Poa pratensis L.

Glyceria maritima Wahl.
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Gramine^e
(
continued ).

Desmazeria loliacea Nym. (Festuca rotboellioides

nth.)

Festuca rigida Kunth. (Sclerochloa rigida Link.)

Festuca rubra L. agg.

Festuca ovina L.

Bromus hordeaceus L.

Agropyron junceum Beanv.

Agropyron pungens R. and S.

Agropyron pungens. var. littorale Reichb.

Agropyron repen Beanv. (to be verified).

Lepturus filiformis Trin.

Elymus arenarius L.

Filicales.

Asplenium adiantum-nigrum L.

Dryopteris filix-mas Schott.

Polypodium vulgare L .

Phyllitis scolopendium Newn. (Scolopendium vulgare

Symons) has been reported, and should be looked

for at the Burnham end.

XI

THE NORWICH CORPORATION SWANHERD’S

RETURN FOR 1925

By Sydney H. Long, M.D., F.Z.S.

It is probably known to but a few that the Corporation of

Norwich still employs a Swanherd, whose duty it is to render

annually an account of the nests and cygnets which he finds

each season on the waters over which the Corporation and the

Trustees of St. Helen’s (the Great) Hospital have swan rights.

The boundaries of these are Hardley Cross on the river Yare

and Hellesdon Mills on the Wensum. But there are certain

landowners with swan rights for whom the swanherd also

acts, and in his annual report are included the numbers of eggs
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and cygnets belonging to these different owners. For this

reason his records embrace that section of the Wensum between

Hellesdon Mills and Lyng Mills—his boundary.

The Swanherd usually starts looking for nests at the end of

April, and two months later—on June 22nd in 1925—begins

•to start counting the cygnets.

The statutory date for swan upping on the river Yare is

the third Monday in August and, on the Wensum, the last

Monday. Before these dates no swans may be removed from

these waters respectively. The Mayor of Norwich, attended

by officials and other interested gentlemen, used at one time

always to attend the swan upping on the Yare, but since the

mayoralty of Mr. Walter Rye, in 1910, this ancient custom has

fallen into abeyance.

At swan upping the cygnets are caught and handed over to

their rightful owners, except such as may be required to be left

for stock
;

these latter are marked with the owner’s mark,

pinioned and released. Where there is an unequal number

of cygnets in a brood the Swanherd allocates these to the

owners of the parent birds, giving preference to the owner of

the cob, or male bird. In the case of the cygnets belonging to

the Corporation or to St. Helen’s Hospital—fifty-one in number

in 1925—these are all placed in St. Helen’s swan-pit and either

sold, or fatted for eating.

Swans do not breed until they are three years old, and they

are very long-lived birds. A pair at Earlham died two years

ago, the one from natural causes, the other a few weeks later,

apparently from grief
;
and the Swanherd assures us that they

had reared young regularly every year up to the year of their

death, which there is good reason to believe occurred at eighty

years. During the latter part of the life of this pair they would

never allow more than four cygnets to survive
;
any above this

number they would kill with a wing stroke within two or three

weeks of hatching.

In the egg and cygnet account for 1925, here reproduced

with the sanction of the City Engineer, the asterisk denotes

the owner of the ^parent birds.



(noijopv)

X.nuaa -v '0

•ojbish

I[B{j iireipaABx

(uieqSumojiM DO)
XxiEg .xiej9 Ap<rj

(uojso.w) .)3UBjsn3 -[to

(A3SS0J
• S0D) PJO^EJS l’-

10'!

(AspuEo)
lJ-’q|!0 A\

-

1°D

(XaixiuB"!)

OpfBJJ 40fBJ\

(MBqs
dunuj^) s.mi[o[-[ sjp;

ipiMJOjq JO UB.)(
|
0l|

I

([[Bpunjg)
Xl3l(SA\UJ3 *3 ^

(>piA\}SOcl)

AJAqOSO^ pjo^j V -
?* 5 c x:

iiEiijjoq jo smbjB]\[

ipjAUOjq jo doqsig

•UBIUI03 f a

JHOJJOM jo oqrig

2 2
S </>

;

-iJSn
O CtOp
£

_x

o
<75

o
&

SL

. W t>0

a

ie;idsc>H (VI01°H
•JS) l«-«0 aq.L

uoi^jodjof) qoTMJo^ : n n n « x

SO
rj

n

£

r3

2 5
H-( O

£ ®
M *§

I J

- |« rt

£ 2
in

SI
o

T3
fl

13 ’5! ^ 2

I e a (2

s ® » •»

£ _c
Q,

O
K

o 3 “ S* .C, _
fi
K

5 § OS s

,
.£

fe E
> re

d5

3E£.5S*SiS
5 45

o
u X «

n c §
m in m

*
:

J3

o rt H H W
1-4 CX

V O ^ 7) rf 1-

03 « 3 Ja
< M-C 2 f
w 3 t: « ^ ^
" E « « « ox u si sc s z:

s * j os PS

JS n
*r* *1

o rt

J«
O « Iw O X̂

^058P. >. Jj
re —

« U Q S

•sjauSAQ f* t/5 © © P* -r x -r r* n - t h ir, m

•sS^h
X X X X X X X 03 «C 03 x r- r* x x t"- x x 03 03 «c



114 THE HERRING FISHERY OF 1923

XII

THE HERRING FISHERY OF 1923

By Arthur H. Patterson

By an inadvertence, the reports of the Herring Fishery of 1923

and 1924 were omitted from the Transactions, thus breaking a

continuity of the series begun by Thomas Southwell in 1881.

The present notes will, it is hoped, correct this omission.

The total catch of herrings from September 1st to December 18th

was 389,164 crans, as against 341,383 in 1922 ;
and the esti-

mated value of the whole catch was £600,000. As to my
authority for the statistics, I think it preferable to follow those

kept by the Commissioners, which differ slightly from the

Fisheries Authorities, who, I believe, begin to tabulate a little

earlier than the Commissioners. The following figures, dating

from the year 1913—the “ record fishery ”—will be interesting,

as showing how hard hit was the fishing industry by the

Great War, from several causes, and its subsequent recovery

since 1918.

The Scottish boats considerably outnumbered the English

drifters, and the figures relating to the craft given embrace the

two.

Drifters Fishing out of

Yarmouth.

Crans

Landed.

In Lasts

of 13,200

fish

1913 999 boats 824,213 82,421

1914 370 „ 177,459 17,745

1915 185 „ 120,122 12,012

1916 59 „ 12,289 1,228

(Many Boats were commandeered for patrol, mine-

laying, etc. A number were taken

up.)

up-river and laid

1917 230 boats 76,056 7,605

1918 340 „ 202,447 20,244

1919 850 „ 453,571 45,357

1920 937 „ 366,571 36,657

1921 849 „ 358,573 35,857

1922 797 „ 341,383 34,138

1923 684 „ 389,164 38,916
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In 1923 the fishing commenced late in July, a few local boats

going out

;

the herrings were fat and of excellent flavour, and

were used mostly for bloater cure. To my mind a “ midsummer
herrin’ ” honestly “ bloatered ” by oak-smoke is the daintiest

fish that can be placed upon the table. It is unfortunte that so

few persons grill a bloater correctly. By always remembering

the age-old adage, “ first my weamb and then my back,” no one

will start to grill a herring back downwards
;

less of its oil is

lost in this way.

The majority of the boats commenced to fish in September,

the Scotch fisheries coming in a little later. The greater

catches occurred in October, falling off to very small takes in

the beginning of December. The following figures taken from

the Eastern Daily Press (which annually winds up the fishing

with a most interesting review of the herring-voyage) will be

worth noting, as they may suggest the yearly rise in number,

the maximum of capture, and the ensuing diminishing of the

takes as the fishery wanes :

—

1922. 1923.

Sept. 1 • • • 2,739 Sept. 1 4,096

1

y

8 • • • 370 y y
8 1,819

yy 15 • • • 1,767 y y
15 6,176

y y
22 ... 4,047 y y 22 6,019

i y
29 6,215 y y 29 7,858

Oct. 6 20,336 Oct. 6 11,140

yy 13 ... 66,891 y y
13 36,924

y y
20 ... 32,876 y y 20 88,236

y y
28 ... 73,426 y y 27 94,698

Nov. 3 ... 28,526 Nov. 3 58,401

y y
10 49,314 yy 10 26,368

y y
17 32,038 yy 17 17,694

y y
24 9,216 y y

24 19,877

Dec. 1 6,886 Dec. 1 7,141

y y
8 ... 6,537 j y

8 1,011

Totals ... 341,383 Totals ... 389,164

GENERAL REMARKS
The catch of 1923 may be roundly valued at £600,000 ;

owners and crews having every reason to be satisfied with the
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voyage. The average price per cran throughout the season

was 30s., or £15 the last (old measure).

The weatherwas frequently of a boisterous nature, causing con-

siderable damage to the nets, a ver}' serious item in this industry,

taking into consideration the shortage of American cotton crop

(was it cornered ?), and the high cost of labour and various

materials. In one week a drifter lost two fleet of nets. A
fleet contains a maximum of one hundred nets, which, if

all out, reach about two miles. Each net costs £6. Not-

withstanding the stormy weather, not a single fisherman was

lost by drowning, an excellent testimony to the trustworthi-

ness of the boats, the fine seamanship of the fishermen, and the

ability of the craft to run in in rough weather, a capability

not so pronounced in a sailing boat, which had often to ride out

gales. One Scotch boat sprung a leak and foundered at sea
;

another drifter was rammed in harbour and sunk.

The heaviest landing of the season was on October 20th,

when 404 drifters measured out 25,565 crans
;
the next best was

a landing of 181,457 on October 16th by 395 boats. ; on October

18th 18,419 crans were landed by 373 vessels. The best shot

(one haul of the nets) was made by a Yarmouth drifter—250

crans.

The highest price for a catch of 220 crans made by a Yarmouth

drifter was on December 10th, at Ymuiden, Holland, into which

port she had gone with her herrings, the catch realising £957.

The boats’ earnings ranged from £3,300 for the voyage. There

was a keen export demand for “ pickles.” “ Cheap ” herrings

(usually the result of a somewhat unmanageable glut) for placing

in brine in the huge cemented tanks in the fish-houses, like

cellars, were consequently scarce, resulting in little work for

fish-house hands during the winter months in their conversion

into " reds,” or selling as “ salted ” to the Dutchmen.

The foreign trade showed considerable improvement. To

the end of November 144,382 barrels of salted herrings had

gone to various ports, as widely distributed as Dantzig, Riga,

Konigsberg, and ports on the Black Sea
;

smoked herrings

went to Germany, Greece, and Turkey. ;
fresh herrings (salt

and pickled) went to Germany, Holland, and Belgium.

From a Naturalist’s point of view, the gulls which in vast

hordes came to share in the feast was an interesting—
indeed, it is now an annual—occurrence.
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Rare fishes were an exception, and the hustle and haste

which characterise the fishing to-day forbade much attention

to sharks and cetaceans that claim their share in the harvest of

the sea. A well-known boat-owner, when discussing the

latter with me, remarked that he had seen a 50-foot finner whale

(Greater Rorqual) opened in the Shetlands, when no less

than 11 \ crans (45 seven-stone baskets) of almost fresh herrings

were taken from its stomach
;

a small toll of the huge shoals,

yet a very suggestive one.

LOWESTOFT RETURNS
Number of Number of

Fishing Vessels. Crans. Estimated Value.

320 204,894 £287,010

XIII

THE HERRING FISHERY OF 1924

By Arthur H. Patterson

The Herring Fishing of 1924 made up with a notable

catch of 654,880 crans, which far exceeded that of 1923 with

389,164 crans ; and 1922, with 341,383, a steady uprise in

numbers ;
and although far below the record fishing of 1913,

with its 824,213 crans, which realised £100,000, the 1924 catch

ended at the greater value of £1,500,000.

The number of boats this season, fishing out at Yarmouth,

comprised 697 Scotch vessels, 61 of which were motor propelled,

134 Yarmouth, and 97 Lowestoft, to which may be added 4

Irish drifters. This total of 932 vessels shews the upward

tendency of the industry ;
and several new vessels at this

time are being prepared to swell the list of next season’s boats.

The landed value somewhat exceeded £2 per cran
;

or

£20 per last (old style), the highest average in history of the

fishing. The ruling price in 1923 was 30 shillings per cran.

The following figures are worth perusal, shewing as they do the
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progress of the fishing from beginning to end, as compared with

last season’s catch :

—

1924. 1923.

Crans. Crans.

Aug. 23 2,829 1,706

>

»

30 5,844 4,096

Sept. 6 4,328 1,819

)

»

13 6,688 6,176

t

)

20 6,029 6,019

tt 27 8,085 7,858

Oct. 4 33,306 11,140

1

1

11 68,193 36,924

1

1

18 147,750 88,236

t > 25 62,626 94,698

Nov. 1 103,921 58,401

>

»

8 84,005 26,368

1

1

15 76,007 17,694

1

1

22 29,562 19,877

) t 29 10,767 7,141

Dec. 6 3,252 1,011

t > 13 1,648 —

Total 564,880 389,164

The premier day of the season was October 20th, with 32,000

crans brought in, which provided a memorable scene of life and

activity in shifting and disposing one vast crop from the sea’s

huge harvest. On the 11th October, 27,000 crans were landed,

whilst from October 13th to October 18th, the huge total of

147,750 crans were brought to Wharfage. Prices have ranged

from 136 shillings per cran, for “ fresh,” and dropped to 26

shillings when plenty had become a burden.

Among the remarkable shots was that of the drifter

“ Eastholme,” with 280 crans for one dip her nets glistening

with the multitude of Herrings. Truly “ Of all fishes in the

Sea, Herring is King !” Three boats, the “ Reed ” " Our
Favourite,” and “ Forerunner,” each made a trip, returning

with bunkers full and filled to the deck, with 300 crans apiece.

The most fortunate drifter grossed about £5,000 ; the least

lucky ranged downwards to £1,000.
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General Remarks

The drifter of to-day is a vast improvement on the smaller

wooden sailing luggers of 30 years ago, although the life

of an iron vessel is much shorter. A new up-to-date

steam drifter ready for sea, costs about £5,200, exclusive of

gear
;

she is about 92 feet over all, and 86 feet between per-

pendiculars
;

with a tonnage of 98 tons gross, as against the

earlier boats of 40 tons, with a length of 70 feet. The new
boats have an 18 feet 6 inch beam, and a 10 foot depth of hold.

The cabin for the men, no longer a close, ill-ventilated, un-

comfortable cell, is furnished with rough leather cushions,

flock, and even feather beds and pillows, according to fancy,

and is lighted with petroline gas.

An interesting feature of the earlier part of the fishing, was the

in-shoring of the dainty, well-fed, Longshore Herrings, esteemed

by local epicureans as the sweetest eating of the scaly tribe.

A number of small off-shore boats from Winterton to

Yarmouth, came in with very payable catches, as many as 400

crans being landed in one day. They fish with a quarter mile

of nets, shooting close to the shore, and run in half a right angle

across the tide. It is curious that the herrings strike the net

on the inshore side “as if,’’ said a well-known boat-owner,

“ they worked with their tails to the shore.”

Brine-pickled herrings, as usual, met with a fair continental

demand, some 600,000 barrels having been handled, the greater

bulk going to Germany ;
many barrels of " high-dried reds

”

going to the Mediterranean ports. A reliable authority

declares that only5 per cent, of the catch, in the form of bloaters,

reds, and kippers, are disposed of at home.

The migratory movements of the Scotch Fisher girls have

become a common-place ;
the girls are extremely well-behaved,

and a vast improvement is shewn among the men, who drink

less and pray more, great crowds flooding various places of

worship on Sundays, and attending outdoor meetings when on

shore-leave. Police courts, once so lively on Mondays, now

rarely deal with transgressors. The girls were paid each twenty

shillings per week, working in threes, two at gutting and one at

packing, receiving about a shilling between them on each barrel

dealt with. One crew of three sisters made a record by
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dealing with 37 barrels in one day. An expert gutter can pick

up a herring, gut it, give it a toss, and pick up another herring

before the preceding one hits the trough, and can handle

20 herrings in one minute. Scaled and grimy when at work,

on Sundays these lasses are thoroughly up-to-date in the latest

fashions.

LOWESTOFT RETURNS
Number of Fishing Vessels—398.

Number of Crans—352,992.

Estimated Value, £715,159.

XIV

METEOROLOGICAL NOTES, 1924

[From observations taken at Norwich)

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

JANUARY
Winterly weather (which had prevailed since November 8th)

continued during the first ten days of January, but the frosts,

though frequent, were at no time severe, and there was not

much snow. There was but little frost after the 10th, but a

freezing wind from the East prevailed on the 17th of an ex-

ceedingly penetrating character. There were many gloomy

days with occasional bright ones during the remainder of the

month. High pressure prevailed in the last week through the

overlapping of a Continental anticyclone, and was accompanied

by fog and drizzle. Rainfall was 0.39 ins. above normal, and

mean temperature about 1 degree in excess of the average.

FEBRUARY
The sun shone for one hour only between the 4th and 16th,

and the weather was very cold and winterly from the 11th

day, with frost nearly every night. On the morning of the

29th, the thermometer fell to 20.8 deg. in the screen and to

15.4 deg. on the surface of the snow. This was the coldest

night of the winter. No snow fell till the 12th
;
after that date
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it fell nearly daily though to no great depth. Rainfall was

0.30 ins. above the average, and mean temperature 2 deg.

below. The month’s sunshine was 32 hours deficient.

, MARCH
Brilliant weather prevailed during the first 3 weeks, and

although a heavy fall of snow occurred on the morning of the

3rd, there was no downfall whatever between the 3rd and the

21st. There were 154 hours of sunshine during the first 3

weeks, averaging 7.7 hours per day. During the latter part

of the month, the north easterly winds were exceedingly cold

and parching. The month’s rainfall was 1.23 ins. below normal

and it was the driest March since 1893. Mean temperature

was 2.2 deg. under the average.

APRIL

Cold weather continued during the early part of April, and on

the morning of the 10th the thermometer fell to 27.5 deg. in

the screen, and to 22 deg. on the grass, and there were showers

of snow and sleet on the 12th. On Good Friday (18th), a sudden

outburst of warmth occurred, which continued till Easter

Monday, giving the finest Easter holiday that had been enjoyed

for some years. A great drop of temperature occurred on the

afternoon of the last named day, and on the 22nd the maximum
temperature was only 46.3 deg. There were 50 hours less sun-

shine than in March
;
mean temperature was near the average,

and the month’s rainfall 0.34 ins. in excess. Thunder occurred

on the 9th and 26th. Vegetation made a very late start.

MAY
The chief feature of the month was the abnormal rainfall,

which was double the average, and was the heaviest fall recorded

here in any May since 1910. Owing to constant shallow

barometric depressions passing across the county, there was an

unusually large number of thunderstorms, and many years

have elapsed since so much electric disturbance occurred in

May. Mean temperature was 2.8 deg. above normal and 4.1 deg.

higher than in the previous May. Total rainfall was 3.85 ins.,

or 1.92 ins. above the average. The landscape at the close of

the month was rich with verdure, and flowering shrubs, lilacs
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and laburnums in particular gave a display of bloom such has

rarely been experienced. Sunshine was 30 hours above the

average, and there was only one sunless day.

JUNE
The first fortnight of the month was very unsettled and

cold for the season, with frequent thunder and rain. On the

13th the thermometer did not rise above 52.6 deg. all day. On
the 15th a pleasant change set in, and the temperature rose to

70 deg. and upwards every day to the 26th, on which day 80.7

deg. was reached. * Anticyclonic conditions prevailed during

the greater part of this period, and there was but little rain.

Mean temperature of the month was 1.3 deg. above normal.

The rainfall of the first fortnight was 1.32 ins.
;

that of the

second half of the month only 0.28 ins. Sunshine was 9 hours

deficient, and thunder occurred on six days.

JULY
Very fine weather prevailed during the first half of the month,

with considerable heat at times, the thermometer reaching

80 deg. and upwards on 4 days, and rising to 85.6 deg. on the

11th. After the 16th the weather was cooler and unsettled

with considerable rains and thunder at times. At Norwich

the thunderstorms were much less violent than in many other

places. At Orinesby on the 22nd, no less than 2.09 ins. of rain

fell in a thunderstorm during three-quarters of an hour.

London was also visited with several storms of a tropical

character. Sunshine was 21 hours above the average. De-

pressions from the Atlantic were frequent during the latter

part of the month. A gale from the south occurred on the

night of the 3rd.

AUGUST

This month has been spoken of as “ The Black August,”

not from an excess in the total quantity of rain, but from its

frequency and the want of sunshine in the latter part of the

month. After a thunderstorm on the afternoon of the 2nd,

yielding 0.36 ins. of rain here, there was hardly any rain until

the 17th, but from that date to the 31st it rained on every day

but one, with thunderstorms on six days out of eleven, some of
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them being severe. A destructive whirlwind on the 17th near

Aylsham was followed by a disastrous thunderstorm next day
in the same vicinity, and on the evening of the 22nd, St. Faith’s

Abbey was wrecked by lightning. Sunshine was about 20

hours deficient, and during the last 10 days of the month the

average sunshine was but 2J hours daily. There was a notable

absence of warm days, and on only one day (11th) did the

thermometer reach 75 deg. Mean temperature was 1.9 deg.

deficient, but the total rainfall of the month was not far from

the average, three quarters of which occurred during the second

half of the month.

SEPTEMBER

This month was disappointingly cold, wet, and ungenial with

only an occasional fine day. The rainfall at Norwich reached

the large total of 5.22 ins., which was the greatest amount
recorded here in any September since 1876. This large total

was chiefly the result of 2 tropical rainstorms (without thunder)

which occurred on the evenings of the 4th and 26th, on the

former date 1.21 ins., and on the latter 1.54 ins. having been

gauged. These falls were very local, and in other parts of the

county there was far less rain. Mean temperature was near

the normal, but the month was more notable for the absence of

cold nights, than for the presence of warm days, the highest

day temperature, which occurred on the 7th, having been only

71 deg. Sunshine was 24 hours under the average. Winds

were constantly in a S.W. quarter, and the disturbed weather

was the result of frequent depressions coming in from the

Atlantic.

OCTOBER

The month entered with 3 fine, warm days with foggy

mornings. The thermometer reached 66 deg. on the 1st.

Wet and windy weather followed to the 9th, after which we had

a veritable •" St. Luke’s summer,” lasting to the 19th with

several warm days, 68.8 deg. being attained on the 13th. The

remainder of the month was unsettled and stormy with frequent

rains. On the night of the 21st there was a torential fall of

1.27 ins. accompanied by a severe gale from the N.E. Cyclonic

disturbances from the Atlantic were frequent. Mean tempera-
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ture was 1.7 deg. in excess of the average, and the total rainfall

was 4.20 ins., being the wettest October here since 1903, but the

heaviest falls occurred by night. Sunshine was nearly normal.

NOVEMBER

With the exception of the third week, which was cold, this

month was generally very mild, as many as 17 days giving a

maximum temperature of 50 deg. and upwards. The mean
temperature of the month, 44.6 deg., was 1.2 deg. above its

normal value. There was but little frost except on the grass,

but a screen minimum of 23.2 deg. on the morning of the 5th

cut off the dahlias and other tender flowers. Fogs of

considerable density occurred on several days, but the month
was generally dry, the total rainfall having been only about

half the average. A violent gale sprang up suddenly on the

night of the 26th, when, at Gorleston, a speed of 60 miles per

hour was recorded. Sunshine was very deficient. There were

10 sunless days, and 12 other days with less than 2 hours

sunshine.

DECEMBER

This was a mild and stormy month. The mean temperature

(42.7 deg.) was 3.8 deg. above the normal, and there were many
spring-like days. Great fogs occurred at times, notably on the

10th and 11th, but the month was chiefly noted for its violent

gales and strong winds, the heaviest gale having been on the

27th, which was widespread in its destruction. Sunshine was

nearly normal, but there were 15 sunless days. The wind was

southerly or south-westerly almost throughout the month,

and nearly all the gales came from that quarter, through a

constant series of cjxdonic depressions from the Atlantic.

The Seasons

Tables of Mean Temperature and Rainfall of the four seasons

(December, 1923, to November, 1924, both inclusive) and
compared with those of the previous five years and with the

average.
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Temperature
•

Seasons 1919 1920 1921 1922 1923 1924 Average

Depar-
ture of

1 924 from
average

degrees degrees degrees degrees degrees degrees degrees degrees

Winter 387 41*2 417 40*2 41*3 37*3 38*4 __ ri
Spring 46'9 50-0 49*6 46*9 47*3 46*7 46’/ 0*0

Summer - 58'9 58'9 627 57*9 60*3 60*2 60*2 0*0

Autumn - 46'8 50*2 51*3 48*4 47*8 51*2 50*1 + 1*1

Year 47'6 50'0 51*5 48*3 48*7 49*4 48*8 + 0*6

Jan. to Dec. 1

•Rainfall

Seasons 1919 1920 1921 1922 1923 1924 Average

Depar-
ture of

1924 from
average

Winter
Spring -

Summer -

Autumn -

in*!.

10*29

4*98

6*15

7*49

ins.

8*12

6*61

7*34

3*76

ins.

5*58

4*17

2*57

4*65

ins.

9*86

5*32

10*54

6*05

ins

8*07

3*95

6*45

8*84

ins.

7*40

6*58

6*08

10*86

ins.

6*21

5*55

6*89

7*83

in*.

4-1*19

4-1*03

—0*81

+ 3*03

Year
Jan. to Dec.

29*99 24*00 15*71 32*49 27*74 30*77 26*48 + 4*29

The winter was the coldest since 1917 and slightly wetter than

the average. The mean temperature of both the spring and

summer was normal
;
the rainfall of the former slightly in excess

and of the latter slightly in defect. The autumn was rather

warmer than usual with a rainfall 3 inches in excess of its

average, due to the very wet September and October. It was

the wettest Autumn since 1892.

The Year

The Mean Temperature of the year was 49.4 deg., which was

0.6 deg. above the average, and 0.7 deg. above that of the

previous year. While January exceeded the average by 1 deg.

the following four months were all below normal. June to
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July were above, August below, and the remaining four months

above, the greatest departure having been December, which

was 3.8 deg. above. The hottest day was July 11th (85.6 deg.)

which, by a coincidence, was the same date as that of the

warmest day of the previous year, and the coldest day was

February 29th
(
with 20.8 deg.), and it is remarkable that in

such a long and protracted winter the screened thermometer

did not once fall below 20 deg. The rainfall of the year (30.77

ins.) was 4.29 ins. above the average, and, rainy as was the

reputation it left behind it, the total was about 2 ins. less than

in 1922 and 1916, and more than 4 ins. less than in 1912.

Sunshine was 66 hours deficient, the sunniest month was July

with 231 hours and the dullest months November and December

with 43 and 44 hours respectively. The winter was long and

cold, and may have been said to have lasted from November

8th until the third week of April, with a further spell later

lasting into May. The only really fine summer weather was in

the second half of June and first half of July, after which there

was hardly a day which could be called really warm, and there

was much damp, cloudy, chilly weather, and, at times great

rains, particularly in September and October. The year ended

with a sequence of gales from the Atlantic accompanied by

great mildness and hardly a vestige of winter. There was

much thunder during the summer, particularly in May and

August, and some of the storms were severe, although less

so than in London. There was a fine fruit crop, the result of

the abundance of bloom in the spring, its late start and the

absence of frost after the first week of May. The year has left

behind it a bad reputation chiefly by the absence of any real

summer weather after mid-July, the frequency of the rains,

and the general ungenial character of the late summer and

autumn. Best thanks are again due to Mr. Willis for his

sunshine returns.
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XV

MISCELLANEOUS NOTES AND OBSERVATIONS

White-Beaked Dolphin.

—

On July 7th, 1925, I received word

from the Deputy Receiver of Wreck, Great Yarmouth, that a

“ large fish,” nine feet long by five in girth, had been washed

ashore at Happisburgh, the tail being absent and the carcase in

a decomposed state. At my request the local Coastguard kindly

sent to me one half of the lower jaw, which was in bad con-

dition, the teeth having all gone and their sockets all filled

with chloride of lime. Examination showed that there had

been either twenty-five or twenty-six teeth in this half jaw,

the animal having possessed in all about 100 teeth. I sent the

;
pecimen to Sir Sidney F. Harmer, F.R.S., at the British

Museum (Nat. Hist.) who replied as follows :
—“ I am very much

interested in the lower jaw of the Happisburgh whale. In my
last Report, No. 9, on Stranded Whales, I called attention to

the relatively large number of aged specimens of Lagenorhynchus

albirostris with no teeth, or with teeth and jaws in a diseased

condition. This appears to be another of the same kind. The

length of the jaw and that of the row of teeth seem to be a very

good clue to the species
;
and I have little doubt, from these

characters, that your specimen is a White-beaked Dolphin,

as you suppose.”—A. H. Patterson.

Melanistic Common Rat—

A

black variety of the

Common Rat, Rattus Norvegicus, which I saw, was killed at

Shimpling in March, 1924, and sent to the Norwich Castle

Museum. It represents the Hibernian race, which, Mr.

Martin Hinton tells me, is now becoming common in many
parts of Britain.—A. H. Patterson.

Norfolk Summer Woodcock.—Mr. H. E. S. Upcher reports

that on July 31st, 1925, his keeper flushed a Woodcock in one of

his woods at Sheringham. There is ample evidence that the

bird nests in Norfolk, though it is rarely seen during the summer
months.
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Mr. Upcher also reports that he found a Grey Crow feeding

on a dead rabbit at Sheringham on August 27th, 1925. This

is an early date for an immigrant Hoodie
;
on the other hand,

the species is known to nest further along the coast—in the

Horsey district.

—

Editor.

XVI

WILLIAM GEORGE CLARKE, F.G.S.

(1877—1925)

It is with a sense of very deep regret that we have to record

the death of W. G. Clarke, in the prime of life, one of the

deservedly best known all-round field naturalists in East

Anglia. After a short illness, of sudden onset, he died on

June 15th, 1925.

William George Clarke was born at Stokesley, Yorkshire,

on the 7th January, 1877, so that strictly, Norfolk was his

adopted county—a fact over which he often used to joke. His

parents, Mr. and Mrs. J. W. Clarke, were, however, well-known

Thetford people, and it was there that he spent his boyhood.

He was educated at the Grammar School. His father was in

business in the town as a printer, so that it was natural that his

son should be apprenticed to him.

Even as a boy he felt the appeal of the wild and became a

collector of birds’ eggs, butterflies, and geological specimens.

An event that was to have momentous consequences in his life

occurred in late boyhood, when he came across a copy of Sir

John Evans’ " Ancient Stone Implements,” and as a result

discovered the rich mine of prehistoric material that, hitherto

almost unnoticed, existed in the district round Thetford and

Brandon. A tireless and methodical searcher, he had in a few

years built up a wonderful collection, chiefly of neolithic

implements, which has since found its way to the British

Museum. In 1894 he was elected a member of the Norfolk and

Norwich Naturalists’ Society, and it is not without significance

that his first paper, read on the 27th November in that year,

was devoted to a lengthy study of " Neolithic Man in the Thet-

ford District.” His work gained him a local reputation, and
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when Lord Avebury, then Sir John Lubbock, was staying in

the neighbourhood, he looked up the young archaeologist, as a

matter of course.

After finishing his apprenticeship, he worked for a period at

Clay’s Printing Works, Bungay, and also held a post in London.

He could not, however, remain long shut off from the country,

and it was with relief that he accepted the opportunity of

entering journalism, and came to Norwich as reporter on the

staff of the “ Norwich Mercury.” Soon after moving to the

city he married Miss Holden, of Thetford, who, with a

daughter and son, survives him.

Work on the “ Mercury,” of which he later became sub-editor,

gave Mr. Clarke the opportunity of writing on every conceivable

subject. His week-ends he spent cycling about the country,

and the outcome of this energetic habit was a minute acquain-

tance with Norfolk as a whole. Curiously, he had not yet

taken up the serious study of botany. But as geologist, pre-

historic worker, and topographer, he was already gaining a more

than local reputation. A series of articles to the “ Eastern

Daily Press ” under the pseudonym of “ Wandering Will,”

attracted much attention at the time. In addition he con-

tributed to his own paper the fruits of hours of indoor research

work as well as countless topographical articles. As an example

of his tireless industry in out-of-the-way fields of research,

it may be mentioned that he had worked through the reports

of all the Norfolk Assizes in the eighteenth century, gathering

a mass of valuable sociological material.

In 1908 Mr. Clarke founded the Prehistoric Society of

East Anglia in conjunction with Mr. W. A. Dutt, Mr. H. H.

Halls, and the late Dr. W. Allen Sturge. The first proceedings

of the society, which, while keeping its East Anglian name,

has now taken its place as a national body with members in

all parts of the country, were published in 1911. His work a:-

hon. secretary of the society and editor of its proceedings brought

him into contact with such leading scientists as Sir Ray
Lankester, Sir Arthur Keith, Mr. Reid Moir, Mr. F. W. Harmer,

and others. Among his notable achievements as a prehistorian

were his early recognition of the existence of worked flints
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beneath the Norwich crag, and his editorship of the report of

the excavations at Grimes’ Graves.

Shortly before starting the Prehistoric Society, Mr. Clarke

had taken up the serious study of botany, and at a later date

founded the Norwich Rambling Club as an offshoot of the

Norwich Reading Circle. He was an ideal guide for country

rambles, and “ Ask Clarke ” became almost a catchword with

those who were privileged to accompany him. Naturally, he

was most at home on the familiar " brecks ” of South-West

Norfolk, and it was his pen that coined “ Breckland,” a name
which has now passed into the language.

As was the case with so many others, the war brought a

serious interruption to his labours. For a time he served with

the Norwich Cyclist Volunteers and later in the Army Pay
Corps. While still in the army he was elected President of the

Norfolk and Norwich Naturalists’ Society, his presidential

address being on the Norfolk Commons, of which he had

compiled a preliminary survey in 1910.

On demobilisation he became Sub-Editor of the “ Norfolk

News,” and at the time of his death held the position of leader

writer on the staff of the “ Eastern Daily Press.”

The initials “ W. G. C.” quickly became familiar to a wide

public, and in Norwich civic recognition of his worth was not

long in coming, for he was co-opted a member of both the Castle

Museum and the Public Library Committees, on both of which

he rendered valuable service to the city. He had long been

a member of the committees of the Norfolk and Norwich

Naturalists’ Society and of the Prehistoric Society of East

Anglia, and only this year was elected to the committee of

the Norfolk and Norwich Archaeological Society.

With his pen he aided largely towards the success of the appeal

in 1923 of the Norfolk and Norwich Naturalists’ Society for the

purchase of Scolt Head Island, and it was only natural that he

should have been selected by the National Trust as one of the

local committee for the management of the island when the

property was handed over to that body. He was also a

member of the Wild Birds Protection Committee of our Society,

and, working under a sympathetic Editor, was the author

of much useful propaganda on the subject of bird protection in

the local press.
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To our own Transactions he contributed many valuable

papers, and of late years rarely has a Part been issued without

an article from him.

Despite his modesty it was impossible to prevent his fame

spreading beyond the confines of East Anglia. He had long had

quite a European reputation among prehistorians. Shortly

before the end of the war he was elected a Fellow of the

Geological Society, an unsought honour which was greatly

appreciated. London publishers, too, began to realise that

here was a man of no common stamp. In 1921 he published

his first important book, “ Norfolk and Suffolk,” which treated

local history and topography from a new angle, and although

written with his usual careful avoidance of purple patches,

nevertheless contained some fine descriptive passages. A
smaller book, “ Our Homeland Prehistoric Antiquities,” had

been written previously, but owing to delays in the press was

not published until later. A third book on Breckland was,

fortunately, completed only a few months before his illness

and has since been published. He finished it with a great

sense of satisfaction, conscious that into it he had put some of

his best work. It embodies the results of years of investigation

in the little known area of which it deals. As a final effort

it is a fitting monument to his memory.

The death of " W. G. C.,” as he was widely known, is an

irreparable loss to natural history and archaeology in Norfolk.

He probably had a closer knowledge of the county than any

man who has ever lived. He had been on every one of its

commons and trodden nearly all its footpaths. He had a

wonderful memory for the haunts of wild flowers and the sites

of prehistoric settlements, and possessed the rare knack of

imparting something of his enthusiasm to those who at lecture

or on ramble came into contact with him. A specialist in

not one, but three or four fields, with the scientist’s passion

for exactness and for recording, he was undoubtedly one of the

best all-round naturalists that has ever resided in this county.

It was typical of the man that in all his research work he

thought of those who would come after him. His one idea—as

a long series of papers to various societies and many of his

newspaper articles testify—was to place facts on record.
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Accuracy with him came before style, and when, as often

happened, he could not help writing a fine descriptive passage,

he was almost tempted to regard it as a lapse.

In person spare and slight, he was able on foot or on cycle

to perform feats of physical endurance that would leave bigger

men far behind. In his youth he had been a footballer, and

this, or his singularly equable and unruffled temperament,

possibly accounted for the indifference with which he faced the

weather. Storm or sunshine, heat or cold, it mattered not,

provided he could pursue his quest. He loved Nature in all

her moods, and she in turn imparted to him her secrets.
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