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NATURALISTS’ SOCIETY.
JOURNAL COMMITTEE REGULATIONS.
The Journal Committee he^ to direct the attention of authors
communications to the Society to tlie following R(‘gulations
"which have been drawn up in order to accelerate the publication
I'jf
the Transactions, and to utilize as widely and as fairly as
Hjossible the funds which the Society devotes to the i)ublicatioii
(of

lof scientific
1.

researches

— Precedence

will

:

be given to

papers dealing

with

hx;al

Natunil

lUistory.
2.

— MSS.

•whether

it

OF Pafeks.

As soon

as

any paper

lilon. Secretary for the consideration of the
3.

—Illvstr.^tions.

u form immediately
x)e

Illustrations,

if

ready for publication,

is

has been read before the Society or not,

it

must be sent

to the

Journal Committee.

accepted, should

bo drawn

iu

suitable for reproduction, and .such illustrations as can

reproduced by photographic proce.sses should, so far as

{xjssible,

be

nreferretl.
4.
^)c

— Proofs.

In general, a

sent to the Author.

ir alterations for

JDroofs

5.

which the printer

and corrections

:f possible,

first

proof and a revise of each paper will

If further proofs are reipiired,

shall

is

owing

to corrections

not responsible, the e.vpense of such

be chargal against the .\uthor.

All proofs must,

bo returnctl within one week, addressed to the Hon. Sec.

— Arstracts.

Authors arc requested to hand to the lion. Sec. an
time as they deposit their MSS.

ilbstract of their Papiers at the sjune

f
le

— Separate

Issi'e of Reprints.
An Author requiring Reprints
Paper must mark upon the revise of the proof the numher of copies
will require,
lie will he charged for them by the printer, who will
0.

'

his

orward the copies to him when ready, shortly after the publication of the
^.Vansactions.

—

The Norfolk and Norwich Naturalists’ Society
has for

1.

2.

its

objects:

‘The Practical Study of Natural Science.

The

protection,

by

its

inlluence with landowners and others, of

indigenous species requiring protection, and the circulation
of information which may dispel ju’ejudices leading to
their destruction.

:B.

The discouragement

of the practice of destroying the rarer

species of birds that occasionally visit the Countj',

exterminating rare plants
4.

i)i

and

of

their native localities.

and traditions connected with the habits,
and former abundance or otherwise of animals
and plants which have become extinct izi 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.

The

I’ecord of facts

distribution,

;

f).

The

Papers on Natural History, contributed

i^ublication of

to the Society, especially such as relate to the

County

of

Norfolk
C).

The

facilitating

a

friendly

intercourse

between

local

by means of Meetings for the reading and
discussion of papers and for the exhibition of sizecimens,
supplemented by Field-meetings and Excursion.s, with
Naturalists,

a view to extend the study of Natural Science on a sound

and systematic

basis.
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Pattin H. Cooper, M.D.

Holkham Hall
K.G., V.P.
Leney F.
Castle-Museum, Norwich
Lennard T. Barrett
Horfford Manor, Norwich

Bosmere House,
Norwich Road, Ipswich

Mills W. R.
Brooke, Norwich
Jlorley Claude, F.E.S.
Hill House, Monk’s Soliam, Suffolk
Moss Rev. A. Miles
The Close, Norwich
Mottram James
Bracondale, Norw ich

Clarence Road, Norwich
Reeve .1., F.G.S.
•Reid Clement. F.R.S., F.L.S.. F.G.S.
H.M. Geological Survey Office, London
•Reid Capt. Savile G., R.E.
Talding, Maidstone
•Ringer Sidney, M.D.
Cavendish Square, W.
Ripley Rev. Canon W. N.
Harford House, Norwich
Castle Meadow, Norwich
Roberts E. T.
Robinson E. Kay
Northgate Hall, Warham
St. Giles’ Plain, Norwich
Robinson H. S.
•Rosebery The Right Hon. the Earl of,
Berkeley Square, W,
K.G.

IX
•IlotlischUd.Hon. Walter, M.r., F.Z.?.
UVinK, Herts.
Royal Microecopical Society, I’reddent of
the, Uon. Mem. 20 Hanover Square, W.
47 Oxford Street, Norwich
Bye O.

Bye Walter

Leonard's Priory, Norwich
Byley James, M.D., FreHderU Qt. Yarnumth
Seaion
Regent Road, Gt. Yarmoutlj

True F. W., linn. Mem.
U.S. National Museum, Washington,
U.S.A.

Tuck W. H.

!

5 Southgate Green,

Bury

St.

Edmunds

St.

I

U

^

Upcher H. M.,

F.Z.S., Y.P.

W.

Ulting 8.

Feltwell

Thorpe, Norwich

S

^
Saunders Howard, F.L.S., F.Z.S.
7 Bailnor liace, London, W.

I

Vaughan Matthew

i

Haileybury College

Savill-Onley C. A. O.

The
:

I’riorv,
'

Ash

Priors,

0

Cavendish Road, HarrinRay, N.

•

Shipley W.
Southtown, Great Yarmouth
•Singh H. II. Prince Frederick Duleep
Old JSuckenham Hall

:

Slater Rev.

I

I

•

^
!

r

;

•
;

I

Smith W. R.
Southgate Frank, R.B..V.

Scratby, Walthew Avenue, Holyhead

Wheeler F. D.,

Harleston

The Morfa, Conway, N.W.

Southwell JILss Janet
10 The Crescent, Norwich
Southwell T., F.Z.S., V.P.
10 The Crescent, Norwich
Sowels Frank
Thetford
Spelman W. W.
Rrundall
Steward G. P
I.ower Close, Norwich
Stuart Professor J., M.P.

Carrow Abbey, Norw ich
•Stuart Mrs. James
Carrow Abbey
Sutton Broad Laboratory, The Director of

:

Sutton Francis, F.C.S.

:

Sutton W. Idncolne

'

Norwich

Baton, Norwich

0.. F.R.C.S., Edln.
I’rince of Wales’

Road, Norwich
Drayton, Norwich

Winter J. J.

Woodward

Dr. Henry, F.R.S., V.P.Z.S.,
F.O.S., I/on. .i/em.
British Museum
(Natural History), London, 8.W.
Woodward U. B., F.H.S., F.G.8., Hon. Mem,

89 ilarlborough
HUl, N.W.
Wright B. I). Z.

T
Taylor Shephard T., M.B.
Chingford Hou.se, Norwich
1 Taylor Mrs. Shephard
Chingford House. Norwich
1 Thomson Dr. D. G.
Thorpe
IThoulcss H. J.

1

Corfe, College Ro.ad.

LL.D.

.M.A.,

Bracondale, Norwich
•Whitaker Joseph, F.Z.S.
Rainworth Lodge, kfansfield
Whitty C. R., M.U.
Hunstanton
Wigg T. J., Hon. See. Oreat Yarmouth
Section, Holland House, North Quay,
Gt. Yarmoutii
Wild Edward
Christ Church Road, Norwich

Williams
I

I

Tlie Close,

•Walsingham The Right Hon. Lord, F.R.S.,
Y.P.
Merton Hall, Thetford
Walter J. H.
Drayton
Ward E. F.
Salhouse Hall, Norwich
•Watling R. A.

H. TT.
Thornhaugh Rectory, Wansford

liorHelield,
r

W

Taunton

Soherren H., F.Z.S.

Norwich

A.,

Knight

Wright Mhw Helen
Beech Close, Newmarket Road, Norwich
Wright Miss K. Noel
Beech Close, Newmarket Road, Norwich
•Wyrley-Birch W. E. G.
Petygard, Swaffliara

Tillett Wilfred S.
Montrose, Old Catton
1 Tingey J. C., M.A., F.S.A.
31 Surrey Street, Norwich
Todd R. A., B.Sc.

J. T.

Marine Laboratory, Lowestoft
Chapel Field Gardens, Norwich

Cannon

Tlie Old House, Coltishall
of the Crown of Italy,
F.I..S., F.Z.S.
Kayhough House, Kew

Wright C.

1

Todd

Mansions,

Y
Young

J. J.

Baldwin. M..\., M.B.O.H.
Richmond Park, Sheffield
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XI

List of the Publications received by the Society as Donations
or Exchanges from 2Iarch, 1905.

Animal Koproductions, An
Triui.slated

from the

E.s.saj’

on.

J>y

Abbe

Spallanzani, F.ll.S.

London. 1769.
Frrnii Mr. ./. II. (hirney, F.Z.S.

Italian.

“Aquila.” a Magyar Madartani KozpontFolyoirata. 21 Ih*prints.
Budapest. 1896 1909.
Presented by Mr. T. Southv'ell, F.Z.S.

—

Auuustana

Library

College

Number 5 of. A
and Mammoth Remains

Fublieations,

I’reliminary List of Fossil Mastcalon

Illinois and Iowa.
Ry Netta C. Anderson. On tln^
FroWscidean Fossils of tlie I’leistoe-ene Deposits in Illinois
and Iowa. Ry Johan August I’dden. UX)5.

in

the U.S. Oeologieal Survey of the
and Trochi.scia moniliformis, E.C.M., a form of
From the Author.
Arthur M. Edwards, .M.D.

Rac'ILLaiua (Diatoms) of
Territories,
Racillaria.

Rath Natural History and Antiquarian
of the.

Vol.

No.

.\.

4.

Annual

Belfast Naturalists’ Field Club.
Series

Belch

de
AnmV'.
1906.

II.

Vol. v.

CJeologie,

Tome

.xix.

Part

Field Club, Rroceetlings

190.").

4.

1904

—

Proces-Verbaux
Fascicules

1

Rei)ort

and Proceedings.

0.5.

—

de

1905.

Vol.

xix.

lOieme.

SoeitTe.

la

2,

Fascicules 3

—

4,

Bruxelles.

Berwu’KSHIUE Naturalists’ Club.

Part

1.

19(t3.

Berwick-on-Tweed.
1

Biographisches uber die drei Naumanne.s.
Leverkiihn.

j

Biology.
1876.

Gera-lTitermhaus, 1904.
From Mr.

Bearbeitet von Paul

./.

II.

Letters from F. Field, M.A., LL.D.

Gurney, F.Z.S.

Norwich, May,

4 pp.

IBird Migration in Great Britain and Ireland. Fourth Interim
Report of Committee of B. A., Glasgow, 1901.
Fifth Interim Report of

Committee

From Mr.
1

of B.A., BelList, 1902.
J. II.

Gurney, F.Z.S.

Bibos of the Philijipine Island, A Hand-list of the. Bj' R. C.
Me Gregor and D. C. Worcester. Manila, 1906.
Presented by Mr. J. II. Gurney, F.L.S.. F.Z.S.

XU
Birds from Mindoro and small adjacent Islands. 1. Birds, Notes
on Three Hare. By H. C. Me Gregor. Manila, 1905.
Presented by Mr. J. II. Gurney, F.L.S., F.Z.S.
Bristol Naturalists’ Society, Proceedings of the. New
Vol. viii.
Pai't 3.
Vol. x.
Part 1, 2. Fourth Series.
Part 1.

Series.

Vol.

i.

British Association for the Advancement of Science. Reiiort of
74th Meeting, held at Cambridge, 1904. Report of Corresponding Societies’ Committee for 1905.

Brooklyn

Institute of Arts

Cold Spring Harbor

and Sciences.

^lonograjihs.
No.

3.

No.

4.

Tlie Salt Marsli Amphii)ocl

:

Orchestia palusti-is.

Tlie Life History of Case Bearers.

M. E. SmaUwood.

Chlamys

1.

plicata.

E.

M.

Briggs.

No.

5.

The Mud

Suail

:

Nassa

ohsoleta.

A. C. Dimou.

Cardiff Naturalists’ Society, Transactions
1904, and Vol. xxxviii., 1905.

Croydon Natural History and
Transactions of the.

Vol. xxxvii.,

of the.

Scientific Society, Proceedings

February, 1904

— Januaiy,

and

1905.

Danic.e, Nomenclator Botanicus inserviens Floric. G. C. Oeder.
Hafniae. 1769.
Presented by Mr. J. II Gurney, F.L.S., F.Z.S.

Ealing

Scientific

and Microscopical Society, Report and Trans-

actions for 1904—05.

Edinburgh, Botanical Society
the.

Part

Vol. xxiii.

Part

Geological

Society,

3.

1.

of.

Transactions and Proceedings

of:

1905.

Transactions

of

the.

Vol.

viii.

1905.
j

Proceedings of the Royal Society of.
1901—03. Vol. XXV. Parti. 1903- 05. Part 2.

Essex Naturalist, The, being the
Club.

Nos.

xii., xiii.

23, 24.

Parts

1, 2,

Vol. ix.

.lournal of

Nos.

1

—

4,

7

—

xxiv.

Vol.
1905.

the Essex Field
18.

Vols.

x., xi.,

3 of Vol. xiv.

Fishery Industries, History and

Condition of the.
G. Brown Goode. Seal Islands of Alaska. H. W. Elliott.
U. S. Department of the Interior. Washington, 1881.
From Mr. Thomas Southwell, F.Z.S.
Pre.sent

Flor.a of the Outer Hebrides, Contribution to a.
from Ann. and Mag. Scot. Nat. Hist. July, 1905.

Bennett, F.L.S.

From

Reprinted

By Arthur
the

A uthor.

J

Xlll

of Fishes collected during 1903, Report on the.
By R. A.
Todd, B.Sc. (A.sst. Naturalist on the Stafif). 1905. Reprinted
from [nternational Investigations. Marine Biological A.ssociation.
Report 1. 1902 03.
Presented by the Author.

Food

—

Der

Formenkueis

Falco

und

Hierofalco

Ungarischen AVurgfalken

Stellung der
O. Kleinschmidt.

die

demselben.

in

Budapest, 1901.
<

Geogr.vphical Journal, The. Including the Proceedings of the
Royal Geographical Society. Api'il, 1905 April, 1900.

—

Presented by ^^r.

II. (I.

Barclay, F.R.G.S.

IGeolooicae Institution of the University of Upsala, Bulletin of
the.
Vol. vi.
No. 11 12. 1902—03. Upsala, 190.5.

—

'GlaS(;ow, Natural History Society, Transactions of the.

(New
1

Series).

Harvard

College,

Part

Vol.

vii.

1902—03.

1.

Annual Report

ofComparative Zoology

of the Curator of the

at, for 19<J4

— 05.

Museum

Cambridge

U.S.A.,

1905.

Bulletins of the

Museum

of

Comparative Zoologj’

at.

No. 0, The Sand Plains
of Glacial Lake, Sudbury, J. W. Goldthwait. Vol. xlvi. No. 4,
Three Letters from A. Agassiz, on the Cruise of the IL S. Fish
Commi.ssion Steamer “Albatross.” No. 5, Vertebrata of
Vol.

xlii.

Geological Series.

:

Vol.

vi.

:

Gorgona

Island, Colombia.

No.

6,

Description of a

New Genus

Notes on Bermudian Fishe.s, Thomas Barbour.
Vol. xlvii, Nemerteans of the West and Northwest Coasts of
America, W. R. Coe. Vol. xlvi. No. 8, Mammals and Birds of
the Pearl Islands, Thayn and Banys. No. 9, Craspedotelhi,
a new Genus of the Cystoflagellata, an example of Convergence,
No. 11, New Plagiostomia, Samuel Garman.
C. A. Kofoid.
No. 12, Vertebrata from the Savanna of Panama. Geological
No. 1, Glaciation of the Sawatch Range,
Series, Vol. viii.
Colorado, by W. M. Davis. No. 2, The Wasatch Canyon, and
House Ranges, Utah, by W. M. Davis. Vol. xlvi. No. 10,
Zur Anatomie von Pentacrinus decorus, Wy. Th. von August
Reichensperger. Vol. xlviii No. 1, The Spermatogenesis of
Scolopendra Heros, by M. W. Blackman. No. 2, Development
of the Oculomotor Nerve, etc., in the Chick. F. W, Carpenter.
^'ol. xlix..
No. 13, Octaonemus, W. E. Ritter,
^'ol. xlvi.
Geological Series, Vol. viii.. No. 3, Post-Pleistocene Drainage
Modifications in the Black Hills and Bighorn Mountains, by
of Isopods. No.

7,

:

:

:

:

:

G. R. Mansfield.

—
XIV

Hastinc.s

and

Leonards, Natural History Society, Twelfth

St.

j

Annual Report,

1905.

i

Herbstzug der Hauchschwalbe in 1898 in Ungarn, Der. J. Pungui-,
From Mr. T. Southwell, F.Z.S.
and others. Budapest, 1904.

Hull

Scientific

Vol.
Tbis,

and Field Naturalists’ Club, Ti'ansactions

Part

iii.

3,

of the.

1906.

;

A

Quarterly Journal of Ornithology.
April, 1905
Presented hy Mr. G. F. Bu.vton.
April, 1906.
The,

Linnean

Society, Journal of the.

Vol.

Botany.
1900

Nos.

xxviii.,

179

Vol.

List of the,

Nos.

xxxix..

— 243.
—
1900 1905.

Vol. xx.xiv.. Nos. 240

— 1904.

Yol. xxvii.. No. 178.!

Zoology.

— 186.

187

Proceedings.

— 191.'

Octobei’,'

Charter and Bye-law.s,

Ptevised Bye-laws, 1904.

1904.

Presented hy Mr.

J. II.

Gurney, F.Z.S.

Botany, Pharmacy, and iMateria Medica,
No. 7. 1903. Reproduction Series. No. 4.
Mycological Series. No. 3. Notes. By G. C. Lloyd. No. 19.
May 20th June, 1905.

Lloyd Library

of

Bulletin of the.

—

— Writings

Index of

of C. G. Lloyd,

Vol.

the.

i.

1898

Cincinnati, Ohio, U.S.A.

1905.

i

Manchester Literary and

Philosophical Society, Memoirs and
Vol. .xlix.
Parts 2, 3, 1904 5. Vol. 1.

—

Proceedings of the.

Part

1.

Maryland

Geological Survey.

Vol.

Baltimore.

5.

Microscopical Society, Journal of the Royal.

1905.

'

April, 1905 to

Ajiril, 1906.

Montana,

Tlie

University

of.

President’s

Seventh Annual Announcements

Report.

of University of

1903

—

04.'

Montana

July to August, 1905, and of Courses
Third Session of LFniversity Summer

Biological Station.

of Instruction offered to

School, 1905.

Montevideo, Anales del !Museo Nacional

Tomo

(11 Entrega).

Primera contribucion
Por R. R. Schuller.

From
.Aloscou, Bulletin

Annee

1904.

11

de.

Flora Plruguaya

(continuacion) and Ultima Entrega.

al estudio

Professor

J.

de

la

Cartografia Americana.

Arechawdeta, Director General.

de la Societo Imperiale des Naturalistes
Moscou, 1905.

de.

;

XV
Naturalist, The. A Monthly Journal of Natural History for the
North of England. 4 vols. 1899 1902.
Presented by Mr. J. II. Gurney, F.Z.S.

—

Lough Gur. By Clement
Reprinted from Irish Naturalist.
Vol. xiii.
Presented by the Author.

Naja.s Marina in the Megaceros-Marl of
Reid, F.R.S.

Dublin, 1904.

New Zealand

Institute, Transactions

Vol. xxxvii.

20th of

New

and Proceedings of

the,

June, 1905.

Series.

NouTHA.MrTONsiiiuE Natural History Society and Field Club,
Journal of the. Vol. xiii. Nos. 101 104. March to December.

—

1905.

Northumberland, Durham, and Newcastle-upon-Tj'ne, Natural
History Transactions
actions

North

New

of.

Staffordshire
1904

Transactions

Nottinoham

— 05.

I’art

i.

Club.

Part

Trans-

1!X)5.

1905.

2.

Annual

52nd

and

Report

Annual

53rd Annual

and

Rej)ort

Report and Trans-

— 05.

Instituteof Science. Proceedings and Transactions
Part 1, 1902 03. Halifax, Nova Scotiii.

—

Vol. xi.

Physical Society, Proceedings of the Royal.
Nos. 2, 4, 5, Vol. xvi. Edinburgh.

Plymouth

1.

Vol. xxxix.

Society.

1903—04.

actions, for 1904

of the.

Field

Naturalists’

Transactions.

Nova Scotian

Vol.

Series.

xv.

Vol.

of.

Session, 19t)4

— 00.

and Devon and Cornwall Natural History
Annual Report and Transactions. Vol. xiv. Part 2.

Institution

Society.

1904—5.

Recensio critica automatica of the Doctrine of Bird-Migration.
Otto Herman. Budapest, 1905.
Presented by Mr. T. Southwell, F.Z.S.

Rennes, Travaux Scientifiques de I’Universite

de.

Tome

Rook,' Economical Importance of the, in Hungary.

I

3.

No.

Schwankuno, der Angaben

liber die

Ankunft der Zugvogel,

Die.

Budapest, 1897.

From Mr.
Sciences Naturelles de I'Ouest de
Nantes.
des, 1901
1904.

—

Vol. xvii.

98, 190(5.

Jakob Hegyfoky.

?

T. Csbrgey.

Institution of Great Britain, Proceedings of the.

Part

1904.

Presented by Mr. T. Southwell, F.Z.S.

Budapest, 1905.

Royal

iii.,

la

T. Southwell. F.Z.S.

France, Bulletin de

la

Societe

XVI

Scientific Instruments, Catalogue of. Physics. Vol. i. 3rd edition,
Presented by Messrs. Philip Harris d: Co., Ltd.
1905.

Scientific and Learned Societies of Great Britain and Ireland,
Official Year-book of the.
1905.
Purchased by the Society.

Smithsonian Institution, Annual Pieport
30th June, 1904. Washington, 1905.

of

Year ending

the.

South London Entomological and Natural History
Proceedings

Structural Relations

of

Organized Beings,

From Mr.

Oxford, 10th March, 1845.
in Frankreich.

Wisconsin Academy

Vol. xiv. Part
MTsconsin, LhS.A., 1904.

the.

H. E.

J. II.

of

Gurney, F.L.S.

Jakob Hegyfoky. Budapest, 1899.
From Mr. T. Southwell, F.Z.S.

of Sciences, Arts,

of the.

On

Read before Ashmolean Society

Strickland, M.A., F.G.S.

Yom Yogelzug

Society,

1904—5.

of.

2.

1903.

and Letters, Transactions
With 22 Plates. Madison,

Zoological Society of London.

Reports of Council. 1884, 1887,
1889, 1890, 1893, 1894, 1895, 189G— 97, 1900—01, 1903—04.
From Mr. J. II. Gxmiey, F.Z.S., F.L.S.

Zoologist,
April,

The.

A

1905 —April,

Monthly
1906.

Journal

Natural Histoiy.
Presented by Mr. G. F. Buxton.
of

ADDRESS.
Read by

the President,

of the

Mr. Eustace Gurney,

Annual
Castle- Museum, March
Ladies and (iE.vri.EMEN

W.

Mr.

The

Members

Norfolk and Norwich Naturalists’ Society, at their
Meeting,

Thirty-seventh

by death,

Society,

to the

E. Baker,

late Colonel

11

— We

.

lrl)y

at

the

Norwich

2yth, 1906.

have

1 C.

to record losses to the

Danby Palmer,
Buxton, and Admiral Hamond.

of Colonel Irl)y,
.Mr.

held

Mr. F.

presented some valuable books to

the library of the Society, a

list

of

which appeared

in

our

last year’s ‘Transactions.’

Danby Palmer was instrumental in forming the
Great Yarmouth Section of our Society, though illness
Mr. F.

prevented him latterly from taking any further part

in

its

work.

Mr.

W.

E. Baker was not an active member, probably

some distance from Norwich.
Admiral Hamond was a life-member of the Society, and
like many other members of his family, was much interested in

owing to

his living at

Natural History.
Mr. H. E. Buxton was one of the early pioneers of Alpine

mouptaineering, and assisted
the early

maps

of the

A 4>s.

in the

He was

preparation of some of
also

much

interested in

Botany, and discovered a hybrid Narcissus in the Pyrenees.

He was
as

President of Breydon Wild

Birds Protection, and

Vice-Chairman of the Suffolk County Council, took an

active part in the promotion of

the

Wild Birds Protection

Bill.

VOL. VII 1.
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The actual expenditure of the Society has again exceeded
the income, and the proposals of the Committee for altering
the law relating to subscriptions have been brought to your
notice in the circular announcing the annual meeting.

In

the same circular, the regulations proposed by the Journal

Committee, with regard to the publication
‘

Transactions,’ have been laid before you.

of papers in the

You

have, this

evening, approved of the adoption of these regulations, and

they will henceforth become bye-laws of the Society.

Twelve new members have been added
during the session.

One member has

to

the Society

resigned, on leaving

the district, and about three others have paid no subscription

may be

for several years,

and

The

members now stands at about 270.
books and periodicals have been made by

total

number

Donations of

of

H. Gurney, Mr. T. Southwell, Mr. R. A. Todd,

Mr.

J.

Mr.

Hugh

Gurney

considered as no longer members.

G. Barclay, and Mr. G. F. Buxton.

also kindly presented £2 to the

]\Ir.

J.

H.

fund for book-binding.

This amount, and the £12 voted for that purpose at the last

Annual Meeting, have been expended during the

session.

This has resulted in a considerable improvement in the

appearance of the shelves

in the library, over

160 volumes

having been bound.

The attendance

at the evening meetings has continued at

about the average of the preceding

session.

On

25th April, 1905, two papers were read which had been
held over from the February meeting, owing to want of time.

Mr. Patterson read notes on the exploits of some of the

Breydon gunners, and Mr. J. H. Gurney communicated
some notes from Major Buchanan on “ Birds observed in
old

Kashmir.”
30th May, a paper on “ Norfolk Rotifera ” (published last
year),

by Rev. R. Freeman, was discussed.

exhibited a pair of hybrid Doves.

on the finding

of

Rev. E. H. Kinder

Mr. A. Bennett sent a note

Holosteum umhellatum,

E., in Surrey.

The
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Report on the Wells Wild Birds Protection Society was read,

and Mr. Patterson’s “ Spring Notes.”
On 2ist June an e.xcursion of the Society was made

and proceeded

there,

Stalham

Staithe.

in

The

the

to

director

and specimens

Some

fresh waters.

boats

from

Laboratory,

Mr.

Laboratory,

of J^the

interesting exhibition

had prepared an

F. Balfour Browne,
of objects

to Stalham. lunched

The party drove

Sutton Laboratory.

to

illustrating the

biology, etc., of

botanising was done on the marshes,

great interest being displayed in a dyke which contained

a quantity of Straliotes aloides, L., in flower.

26th September, Mr. T. Southwell read and

upon some
Strange,

le

letters of
in

1625.

Robert Marsham,

He

also

a Crested Grebe on her nest.

in 1777,

exhibited a
I'he

and

Hamon

photograph of

Report of the Wolferton

Wild Birds Protection Society was read.
showed a specimen

made remarks

Mr.

of Matricaria diacoidea, D.C.,

Long

F.

from Surrey,

and Mr. Patterson read some Notes.
31st

on

”

October,

The

the

Rev.

A.

Miles

Butterflies of Switzerland,”

cases of specimens.

Moss read a paper
and exhibited several

Mr. A. Patterson contributed ” Notes

on Natural History of Breydon,” and exhibited a

series of

water-colour drawings of bird-life by Mr. F. Southgate, R.B.A.

Your President, who had just returned from attending
a meeting in London of the delegates of the Corresponding
Societies of the British Association, gave an account of the
The
subjects which had been discussed. These were
:

Preservation of our Native Plants,

The Law

—

of Treasure

Trove, and the Question of Copyright as affecting Scientific

With regard to the first of these, the opinion of
B.A. Committee seemed to be in favour of introducing

Societies.

the

an Act
of

the

for the preservation of plants

very much on the

Wild Birds Protection Act now

in

lines

The

force.

introduction of nature study into schools had, in some places,

M

2

,
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led to the wholesale uprooting, not only of

but of

rai'e

concern

a

naturalists’

On

archaeologists.

feeling

The law

ones.

seemed

it

plants,

of treasure trove did not

was

but

society,

of

the question of co}:>yright,

rigid

much

interest

to

the general

to be that the diffusion of scientific

would be best served by a not too
right,

common

knowledge

enforcement of the

on the ground that when a paper had been published

was, in a sense, giv'en to the world, and had gone out of

the possession of the author.

28th

November,

A.

IMiss

M. Geldart read a paper on

Siratiotes

aloides,

sketches,

and a map shewing

L.,

illustrating

it

with original coloured

distribution.

its

Mr.

W. H.

Burrell sent a note on the occurrence on the Norfolk coast
of

Mertensia

maritima.

uncommon

Mr. R. Hancock on an

Yarmouth, was read

;

A

Gray.

communication

from

variety of Spider, found at

also a letter

from

5 Ir. A. Patterson

on

the Bearded Titmouse.

30th January, 1906, Mr. T. Southwell read a paper on “ The

Whale Fishery from Yarmouth and Lynn,” and
Mr. W. G. Clarke a paper on “ The Classification and
Arctic

]\Ir. A. Bennett
Distribution of Norfolk Flint Implements.”
“
The Distribution of Holosteum urnhellatiim
sent a paper on

L., Statice reticulata, L.,

and Phle 7 iin boehmeri, Wibel,” and

copies for exhibition of reprints of

“The Catalogue

of Plants

cultivated in the Garden of John Gerard,” and the “ Libellus”
of

William Turner.
27th

February,

entitled “
of

A

j\Ir.

W.

A.

Nicholson

read

a

paper

Preliminary Sketch of the Bionomical Botany

Sutton and the Ant District.”
Mr. F. Balfour Browne gave an abstract of his second

paper on “ The aquatic Coleoptera and their surroundings
in

the

Norfolk

Insects, etc.,

and a Gull

by

Broads

Photomacrographs of

Edwards were shown by Mr. Thouless,
by lightning by IMr. Roberts. Other papers

IMr. J.

killed

District.”

president’s address.
Mr.

were

I’rcston’s

“ Meteorological

159

Notes,

and

1905,”

Mr. Wigg’s “ Herring Fishery, 1905,” which had to be taken
as read,

owing

to

want

of time.

have selected to address you

I

subject of

this

evening on the

;

LIMNOLOGY,
OR,

The systematic

THE Study of Fresh Waters.
investigation of Lakes

is

a study of recent

growth, though of course a great deal has for a long time

known about

been

the fauna and flora which inhabit fresh

water.
It is

a branch of Biology which has been largely neglected

favour of marine work, and this

in

we comj)are

is

not surprising

when

the e.xtreme beauty and variety of the living

number and

forms, which inhabit the sea, with the small

sombre colours of fresh water organisms.
Moreover,

teeming with
waters
the

is

in

country, surrounded, as

it

is,

by seas

the commercial importance of our fresh

fish,

not so great as in continental countries, in which

cultivation

and

industry,

this

is

of

become an important

food fishes has

not pursued only for the purpose of furnishing

sport to the angler.

In

Germany,

for

example, every attention

rearing of coarse fish in ponds,
fishes in

and

a constant supply of fresh food

;

be of the best, arrangements are
alive in tanks of

running water

and

till

of

a l)oaring

game

for sport as to provide
in

made

Treatises are written on the industry,

work

paid to the

to the protection of

much

running streams, not so

is

order that this
for

may

keeping the

fish

required for the table.

and a

large part of the

the investigators of Continental fresh waters has

upon

fish

production.

In the United States the cultivation of Carp

is

said to

be

president’s address.
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coming into favour, and improved

varieties are introduced

from Germany.

Though

in

country there are perhaps some of the.

this

finest fish hatcheries in the world, less attention is

paid to

the cultivation and maintenance of ponds and streams than
to restocking them,
fishery, there

when depleted

;

and besides the Salmon

only the Eel fishery, which

is

purely commercial ends.

This, of course,

is

carried on for

was not

alwaj^s so,

as the remains of Fish stews to be found near every

and Manor House

Abbey

testify.

Switzerland, Germany, France, and the United States have

contributed most largely to the Science of Fimnology, while

Hungary, Denmark, and other countries are

also doing

work

in this direction.

The

study of the subject was neglected in this

scientific

country (with the exception of a paper by H. R.

Mill,

on the

Bathymetrical Survey of the English Lakes) until in 1900

John Murray and Mr. F. P. Pullar undertook a general
survey of all the Lakes,' and a beginning was made towards
Sir

a Bathymetrical Survey of the Scotch Lochs.

In the year 1902 the Sutton Broad Biological Laboratory

came

into existence,

Limnobiological
itself

more

waters,

I

and as

Station

this, as far as I

in

Great

know,

Britain,

is

the only

and concerns

especially with the investigation of the Norfolk

think

it

may

be of interest to put before you some

account of the subject, and to try to point out some of the
special features presented

The term Limnology

by the Broads.

includes the complete study of lakes

from the Geographical, Geological, Physical, Chemical, and
but it is more especially from the
Biological standpoints
;

biological point of

view that

I

wish to consider the subject,

may designate b}? the word Limno-biology.
The word Lake may be taken to apply to any body of

and

this

branch we

water which

is

surrounded

by land

and not

in

daily

PRESIDENT

S

communication with the

tidal

ADDRESS.
sea.

lOl

say daily tidal com-

I

munication, because there are bodies of water which are
in

communication with the sea at some periods, the fauna

of

which includes brackish water forms

their general characteristics, these
e.g

.

—The

lake of Oued-Tindja

is

are

with

and the

water lakes.

fresh

of Bizerta

towards the sea in the winter season, and
falls

it

;

in the

overflows

summer

tide rushes up, carrying the salt

There are also lagoons of a similar kind

it.

from

yet,

a large lake communicating

by a short stream with the lake
level

and

;

in the

the

water
Island

of Trinidad.

Lakes

may

be divided into three kinds

Lakes proper,

T.

})revent the

in

which the water

:

deep enough to

is

growth of aquatic plants on the bottom.

Ponds which are so shallow that plants may take root

2.

on the bottom.
Marshes, which are ponds almost

3.

There are also subterranean
pools,

filled

with vegetation.

lakes, hot sjn ings,

and

irrigation

which hardly come under such an enumeration

further, in a

;

and

study of Limnobiology, running water cannot

be entirely neglected, as numerous organisms which inhabit

stagnant water also occur

in rivers.

Lake basins may be formed

By
By

1.

2.

the

movements

in

one or more of several ways

:

of the earth’s crust.

irregularities in the deposits of

sedimentary rocks

prior to the elevation of the land.

By
By

3.

4.
slip,

erosion, through wind, water, or ice.

the blocking of the channel of a stream

—by land-

lava-stream, etc.

A

5:

portion of the sea

may

be cut

off to

form an inland

lake.

As
Mr.

to

the

origin

of

the Broads,

I

need only

Harmer’s admirable account published

book.

in

refer

to

Mr. Butt’s

address.
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Tho water

of a lake beeonies salt

aiul evaporation

is

water lakes

may

occur

cut

is

the Cas]>ian Sea, at the

e.g.,

;

ami Lake Shirwa

of the \'olga,
salt

great

the outflow

if

the

in

the lower lake always being the salt

mouth

Fresh and

Hast Africa.

in

oft'

same drainage system,
one c.g., Lake Tiberias
:

and the Dead Sea.
In elevation, lakes range from 20.000 feet above sea-level
(these are only small lakes) to 1272 feet below (the

Dead

Sea).

The largest lakes at a great elevation are lake Chincay-Cocha,
in

IVru, at 13,000 feet, and Lake Titicaca at 12.500 feet.

In size they range from the 100,000 square miles of the
of

North .\merica downwards

and

;

in

Lakes

depth down to 4000

Lake Baikal.

feet, as in

every kind of physical environment,

riiey present, therefore,

and they bear the same kind
of the globe that islands

do

whole waters

of relation to the

Hence

to the surface of the land.

the interest of the comparative study of tho fauna and flora
of fresh waters

;

boundaries, and communication with

Fach lake
isolated

'or

and

no sharjily defined

for in the sea there are

lake system

distinct,

all

parts

is

easy.

a centre of differentiation,

is

and with

its

own

peculiar

physical

conditions.

The water they contain
regards

temperature,

may

be of very various quality as

density,

chemical

composition,

and

transparency.

remperature varies, not only with the altitude of the lake,

and the

latitude, but also with the

diurnally.

It is

more constant

other factors being equal, and

day and

least at the

end

in

change of season, and

deep than

it is

in

shallow lakes,

greatest at the end of the

of the night.

The temperature of the surface of expanses of water shows
less

variation

above

than that of the layer of

air

immediately

it.

Daily variations of temi')crature cease at a depth of 10 or

I’KESl
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20 metres in the Lake of (ieneva, and yearly variations at
a depth of 8o, loo, or 120 metres.

be added that
to a

felt

down

For comparison

may

it

the Mediterranean Sea daily variations are

in

depth of 18 metres, while annual variations occur

to a depth of 400 metres

in

;

the China Sea annual

variations cease at a depth of 185 metres with a temperature
of 15.6° C.

The climate
sea,

of lakes

is

far

more rigorous than that

owing to the greater variations

of the

temperature which

of

occur in the smaller bodies of water.

Of high temperatures a reading of 127.5°
recorded at the bottom of the

but that of the surface
I

do not think any

been found
(

= 140°

life

Geyser

between 76° C. and

has been
Iceland,

in

8()° C.

higher than Algae and Bacteria has

water of a temperature greater than Oo° C.

in

F.),

is

Great

C.

which Crustacea and Insect

in

have

Larvje

been known to occur.

The organisms most tolerant of heat are the Bacteria, and
among them the Bacillus Thermophilus prefers a temj:>erature
of between 63° and 70° C.( = i58° F.), but can e.xist up to
72° C.

It finds

The amount
of

such

salts,

a temperature of 42° C. too cold for

of salts dissolved in the water,

and the nature

has a great influence upon animal

perhaps even more upon plant

and

life,

is

it.

life,

and

a more important

factor in distribution than climate.

The nature

of the

substratum

smaller expanses of water,
plants which root

is

of

importance only

and then

chiefly

affects

in the

those

upon the bottom.

Of animals the majority

of

either to salt water or to fresh

families
;

belong exclusively

but there are distinctive

brackish water forms, and there are also quite a numlxir of

most interesting

s})ecies

which inhabit on the one hand fresh

water, while their close allies are marine, or on the other

hand, inhabit the sea, while their close

allies are limnetic.
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Of the

kind

first

I

can only mention Mysis

relicia,

which

was found at the bottom of the Scandinavian Lakes by Loven,
and more recently in the North American Lakes, in Ireland,
and in Germany, and is almost identical with Mysis oculata,
inhabiting

North Sea

the

Limnocnida, found

The presence

in

and the

;

water Medusa

fresh

Lake Tanganyika by Moore.

of such aberrant fresh water types has given

the hypothesis that the lakes, which they

rise to

were formed by being cut

off

from the

sea,

now

inhabit,

and such lakes

have, therefore, been called “ Reliktenseen.”

But

to

stamp every lake

in

which a “ Reliktenfauna ” has

been found, without reference to the geological features,

arm of the sea, is, as Forel points out, without
warrant, and we must look to some other agents of dispersal
as a former

{e.g.,

perhaps even birds) to account for the

An

facts.

interesting paper has recently appeared

by Samter on

the distribution of Mysis relicia and other “ relict ” forms
in

Germany, from which

it

appears,

forty lakes investigated, in no case
in a single lake
in those

From

whose
this

that

was

of

more than

this species

found

which drained into the North Sea, but only

effluents

run into the Baltic.

the author draws the conclusion that Mysis

relicia

originated from the Mysis oculaia form at a period

when

the Baltic was an inland lake (known to geologists as

the Ancylus sea) at the end of the Post-Glacial period, and

then reached their present habitat by migration up the
rivers.

These forms are

in

fact

“ relictenfauna ”

northern glacial sea, and do not show in any
lake in which they occur

is

way

of

the

that each

a “ relictensee.”

That limnetic forms have occasionall}^ at any rate, arisen
by immigration from the sea and a gradual adaptation to
the new conditions is shown by the case of Cordylophora,
which so recently as the middle of the last century was only

known

to occur in the brackish water of estuaries.

Since

president’s address.
then

fresh water,

and,

having even invaded the

company with

in

common Hydra,
it

is

is

polymorpha,

the mollusc Dreisscna

completely blocked them.

and

now found in quite
water pipes of Hamburg,

has migrated into rivers, and

it

1O5

This, with the exception of the

the only Hydroid living in fresh water,

is

of special interest to Norfolk, as

the Hickling district.

it

grows freely

in

must add, however, that the waters

I

of Hickling are not absolutely fresh,

though

I

need not go

into the causes of that here, further than to say that their

saltness

is

in

no way due to

The limnetic
while there are

tidal influence.

species found in the sea are less

many

fish

numerous

;

which come up the rivers to spawn,

there are none, except the Eel, which seek the sea for this

purpose.

Of hydrachnids and insects there are several species which
have a marine habitat.

The Frog has been found

living

and spawning

at Greifswald,

on the Baltic, where, however, the percentage of

salt is

very

small (under i %).

The power
of

of resistance of lacustrine animals to salt,

marine animals to fresh water,

always

in

is

very various, and

is

and
not

proportion to the apparent delicacy of structure.

For example. Semper has e.xperimented with Frogs, and
found that they die
5

%

of

salt,

but

inconvenience in a

two and a half hours

in

that
i

%

they can live

in

a solution of

without

apparent

Beudant found that by

solution.

very slowly increasing the quantity of salt in solution he

was able to accustom species of Limnea, Physa, Planorbis,

%

and Ancylus to a 4
solution, while he was quite unsuccessful
with Unio, Anodonta, and Cyclas
on the other hand, in
;

the reverse experiment, he found Mytilus able to live in quite
fresh

water (Mytilus

very low salinity

;

is

found

but there

in

it is

Kennel describes a lagoon

in

the

Baltic,

dwarfed

in

waters of

in size).

Trinidad which

is

cut off
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from the

sea,

except in February and March, where he found

a curious association of animal

life

:

the tadpoles of Frogs and

Toads, the larvae of Flies and Dragon

Flies,

Water

Beetles,

and Hydrachnids, together with Mysis and Palaemon, Nereid

worms and small Medusae.
The Caspian Sea, which no doubt was formerly connected
with the sea, has a curious fauna, combining marine and
limnetic species

;

the percentage of salt varies here from

Bay

1.30 to 28.5 (in the

and plant

life

Karabugas, where both animal

are nearly suppressed).

As an instance
I

of

may mention

what

of

I

may

call

the curiosities of

the Sulphur Bacteria, Thiobacteria, which

only found in places where free hydrogen sulphide
sulphur springs and the

{e.g.,

seems that

life,

this gas

is

mud

is

is

present

of stagnant water)

;

it

actually necessary to the existence of

the bacteria, and they are often

crammed

full of spherical,

refringent masses of pure sulphur.

Mr. Peel

is

at present

engaged at Sutton upon a research

into the chemical qualities of the waters of the

and

I

hope that

Broad

district,

his results will be of great value in elucidating

the problem of the causes of the local distribution of species.

The transparency of the water of lakes has been studied
by means of a white disc (Forel uses one of 20 cm. diameter),
which is let down l)y a line the depth at which the disc
disappears from view is noted, and also the point at which
it again reappears on being drawn up, and the mean between
;

these two readings

is

taken to be the limit of clear vision.

This, of course, varies with the season, according to the

amount

On

of solids in suspension, plankton, etc.

mean

the Lake of Geneva the

winter months

maximum

is

12.7

m.,

and

limit of visibility for the

for

summer

6.6

m.

;

the

observed was 21 m.

The absolute limit of the penetration of
studied by means of a photographic plate

light has

been

prejiared with

president’s address.
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For the Lake of Geneva the greatest

silver.

depth at which any darkening of the plate took place was

between 200 and 240 m.

The movements

of the water in the large lake basins has

been minutely studied, especially

and the

the Balaton-see,

the Lake of Geneva,

in

Hallstiitter-see

;

and a great deal

has been written upon a curious phenomenon, which, though
the effects have long been familiar to the people of Geneva,

has only lately been recognised as a
of large

volume

;

I

mean

common one on

the currents or waves, to which the

name

“ seiche ” has been applied.

in the

barometric pressure, which produce, as

of the contents of the lake basin

which

is

This

this

;

is

caused by changes
it

were, a rocking

forms a wave or

tide,

indicated by a rising or falling curve on the recording

chart of the limnograph or tide gauge.

simple or uninodal, or there

may

This wave

may

be

be a movement about two

which produces a binodal seiche, or there

a.xes,

lakes

may

be

a more complicated motion, which Forel has called a jdurinodal
seiche,

and a fourth kind,

and a binodal
I

seiche, to

show upon the

fornieil

by the clashing

of a uninodal

which he has given the name

and diagrams

table charts

these several forms of seiche, taken on the

Lake

dicrotic.

to explain

of

Geneva

and Balaton-see.

A

curious seiche

is

that

shown

for Balaton-see,

which gives

a similar cur\’e to that for a marine tide, with two rises and

two

falls in

the twenty-four hours.

Seiches have been detected in the Scotch Lochs and on

Lake George

in

New

on the Continent

;

South Wales as well as

in various lakes

but they have been studied most fully in

named above.
Besides movements due

the two lakes

to

this

cause,

there are

waves

caused by earth tremors and by wind, and these waves
often obscure the
of disturbance,

movements due

to seiches.

A

curious form

which troubled Forel, was caused by steamers.
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which he has detected by

of

25 minutes before the arrival of the boat

much

as 2 to 3 hours after they

limnograph

his
itself,

and

for as

have passed.

The Sutton laboratory has a recording tide gauge, and
observations have been taken at Sutton and elsewhere, but
yet with not sufficient completeness to allow definite

as

conclusions to be drawn as to the

movements

of the water

in our rivers.
I

show, however, a few charts, which

may

be of interest

as far as they go.
It is

not safe to dogmatize from this small number of

observations

but the following figures deduced from them

;

are perhaps worth putting before you.

The

wave reaches Acle Bridge 2J to 3^- hours after
it reaches Yarmouth Bar
Thurne Mouth about 3^ hours
above Ludham Bridge about 10 hours and Sutton Broad
15I to 19 hours. Of experiments made at Sutton, Irstead
Shoals, Ludham, and Acle, the greatest difference between
tidal

;

;

;

one high and the succeeding low water has been g inches at
Acle, i.e., a wave of 4J inches, while frequently at Sutton

and

there has been no measurable rise

The average
last year
I

was

would

fall.

at Sutton for the period

June 14th

to 21st of

.195 inches.

like to call particular attention to the fact that

the well-known pleasure steamer, “

caused a wave or tide of
of 8J) at Acle,

The Queen of the Broads,’'
4J inches (=;rise and fall together

and that the passing

of wherries at

Irstead

Shoals has caused a far bigger wave than any which are due
to tidal influences.
I

hope

this

waters more
trace

year to investigate the movements of our

fully,

and by means

more accurately the course

of a

of the

second tide gauge to

wave up the

rivers.

Besides the transparency, the colour of the lakes has been
studied with great care by Forel and Delebecque.

president’s address.

The former devised
copper

of

scheme

of colours

and potassium

sulphate

proportions,
scale,

a

j6g

by mi.xing solutions

chromate

varying

in

which give a bright blue at one end of the

merging into a green, and

end of

finally at the other

the scale showing a yellow.

By means

of this scale

Delebecque has

classified all

the

French lakes according to their colour.

and

In big lakes the fauna

habitat into three classes
(littoral),

:

flora

whether they

or in the central regions

the very deeji water (abyssal)

in

may

;

be divided by their
live

along the shores

and surface

(pelagic), or

and again, they may be

divided by their habit into plankton or floating forms, and

benthos or fixed forms.
In shallow waters
this kind,

no regional distinctions of

there are

and no well-marked association

which

of forms,

can be called true plankton.

The abyssal forms have,
as the conditions under

This region

perhaj^s, excited the

which they

taken to include

is

a depth of 30 m.,

and

it

live are the

all

most

interest,

most

peculiar.

parts of a lake below

therefore, very feebly lighted

is,

with a low temperature, which varies only very slightly with
the seasons,

and

is

out of the influence of waves and currents.

As one would expect,

life is

not very abundant under these

circumstances.

On

the bottom of the

Forel found

various species

It is

;

felt,

composed

of

the latter he supposes to be erratic and not

permanently

to this association of forms.

this “ felt ” which covers the surface of the

the microphytes of which

far

Geneva, at a depth of 80 m.,

Zooglea, Pleurococcus and diatoms of

which makes higher animal

gas,

of

what he terms an organic

Oscillaria, Palmella,

to belong

Lake

life
it

is

mud,

possible in deep water, as

composed give

which otherwise, owing to the

off

stillness of the

below the surface, would be absent.

oxygen

water so
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said that the diatom Cymatopleiira

solca (Brebisson) occurs at a
is

S

depth of 160 and 240 m.

is in

our Norfolk

this

;

list.

greatest depth at which a green plant has been found

Thamnimn

60 m.. at which great depth Forel found a moss

Lake

lemani (Schnetzlcr) flourishing at Yvoire, on the

Animal

Geneva.

life

is

in the abyssal region,

far

no

a depth of

m.

;

more numerous than plant

and Forel enumerates no

79 species, either erratic or

of

less

life

than

permanently located, down

to

of these, 14 species are vertebrates.

Those organisms which make

their

home

in

deep water

arc specially adapted to their environment, and are usually
smaller, paler,

and

In some cases

water arc
animal

which

feebler than their allies of shallow water.

(c.g.,

Fredericella) species,

fi.xed, live free

life

upon the mud

in

shallow

deep water.

The

upon the organic debris

of this region subsists

finds its

of

which

way downwards from

the regions above.

pelagic fauna and flora, especially the

The

more minute forms

which compose the plankton or floating association, has been
very carefully studied

among

others,

station

at

in

Germany

and a large part

of the

Apstein and Zacharias,

work

of the fresh

water

Plbn has been occupied with such researches.

The methods devised by Hensen
plankton

b}^

have been

for

the study of marine

imported into lacustrine work,

and

a gi'cat deal of e.xact information has been collected upon
the qualitative and quantitative distribution.

Most elaborate methods are used, both in making the
collections and in counting the results, and this has been done
not only in one lakg, but in several, and at
year

;

so that a

good idea

of the seasonal

all

seasons of the

and geographical

distribution has been obtained.

To show

the detail into which this subject has been pursued,

show on the table a tabulated statement by Apstein of
the number of organisms of different species found under
I

president’s address.
one square metre of surface,

calculated

lyi
the

for

Grosser

Ploner See.

some

In this table you will notice that

almost astounding
July,

e.g.,

;

it

is

of the figures are

stated that on the 31st day of

there were about 3,811,400,000 individuals of

1892,

the diatom Fragillaria crotonensis under i square

work on the abundance and periodicity
plankton, Wesenberg-Lund, who is at the head of a Danish

Of
of

m.

this detailed

fresh-water laboratory, says there

now no

is

need, except

perhaps for lakes, the physical conditions of which are very

much out

and he characterises the elaborate

of the ordinary,

counting work as superfluous, and erring on the side of too
great accuracy

for the results give us

;

from lack of knowledge
a position to

He

make

use

in other

which

information

directions

we

are not in

of.

himself has studied the seasonal differences in growth

of species,

and

finds in general that this takes one particular

form, viz., a growth of the longitudinal axis and a greater

development

the floating apparatus in correlation with

of

the seasonal changes which take place in the specific gravity
of water.

German

writers lay stress

upon the value

researches to the scientific cultivation of fish

more has been made

of this point than

is

of
;

plankton

but

I

think

necessary, especially

as the cultivation of plankton to feed the fish has not yet

been suggested.
Apstein has elaborate calculations to show the weight of
organic substance and ash in various species, and gives the

amongst others

following figures

mgr. of organic substance in
graciloidcs 0.00449
I

Daphnia

fact

that

ptilex

on

i

its

—

Bosmina has 0.00079
composition, i Diaptomus
i

Cyclops oithonoidcs 0.00308 mgr.,

0.0272 mgr.

this

:

calculation

He

calls

a

fish

attention to the

which

swallows

1000 Daphnias in a day takes in 27.2 grs. of food. Now
Regnard says that a Pike devours 30 kilos, of fish to increase
voi,.

vni.

N

president’s address.

IJ2
its

by

weight

kilo.,

i

and a simple sum shows that

to

perform the same feat on a diet of Daphnias would need
I, III, III

little

But

individuals.

calculations of this kind are of

use for any purpose.

But apart from countings and calculations of this kind,
the organisms which compose the plankton association, are
from their structure and adap-

of great interest in themselves

The following classification has
been made of them according to their swimming or floating
Neidoplankton, possessing active swimming
apparatus
tation to their surroundings.

apparatus
{e.g.,

Morphoplankton, floating

;

in virtue of their

shape

needle or spindle shaped, saucer or disc shaped, or having

swimming

hairs or spines)

a gelatinous mass

Hidroplankton, floating by

;

a secretion of an

Kollaplankton, surrounded with

;

oil

globule or gas vacuole

;

means of
and Phlykti-

plankton, possessing hydrostatic organs.

The plankton

of small lakes

is

that of large and deep lakes, as
of forms,

which

not quite comparable with
it

includes a great

number

the latter are confined to the edges

in

;

Forel has given the term Heleioplankton to the association

found

of floating organisms

The

in ponds.

third or littoral region of lakes

defined by Forel

is

down

as the strip of water bordering the shore
of 20 to 25

m.

;

i.e.,

down

to the limit of

to a

depth

growth of green

plants upon the bottom (only Chara and Nitella are found

In this region the greatest variety of

at these depths).
is

found, and

it

is

distinguished chiefly

by

on the one hand
pelagic region,

into the land,

and partakes

the other regions, because

it

It will

it

merges

of the characters of both.

much more

and

;

and on the other into the

presents an environment

of temperature

vegetation,

its

amongst which the higher plants predominate

is

life

It

severe than that of

subject to great vicissitudes

to disturbance

by winds and waves.

be clear from what has been said of the physical

conditions of the larger lakes, which have been studied with

I'KESl dent’s

much

SO

cart*

address.

abroail, that there

173

nothing comparable to

is

environment, which they offer to animal and plant

tlie

among

to be found

they are,

;

no great depths, are fed by no large

mere ponds and marshes.

in fact,

they then worth studying, or

.\re

These have no

the Broads of Norfolk.

large area of water,
river

life,

his energies

upon them, wasting

insignificant

?

They do

not,

is

the biologist,

his time

perhaps,

held for a limnological research, but

who

on things that are
present

is

it

sjiends

the

ideal

the held close at

hand, and though the problems to be faced are not at

first

sight of so striking a kind as are those of big lakes, yet
j

'

1

venture to say that a study of them

may

not only assist

towards elucidating other prolilems to be found elsewhere,
but

of itself specially suitable for the biologist, through

is

the very fact that the bodies of water to be dealt with are
small,

and varying only

from each other

slightly

in physical

conditions.
I

need not dwell upon the fact that the BroadlaTids

offer

wild

and

the

to

a

naturalist

held

practically

entirely

uninfluenced by the operations of man.

minute study of a small area, though laborious, is
more likely to yield real information upon the habits and
riie

necessities of

under observation, than

of the organism

life

will

the study of a large area, in which the physical conditions

cannot be so accurately dehned.

The work
1

for the Limnobiologist of the

think, bionomical,

are

fairly

histories are

one species

easily

more
of

it

is

kept in

easily studied

our

fauna or

and thus

tanks,
;

still

room

hora

for the

that

complete

lists

of

their

life

and who can say that any

known with such

is

work

?

Of

of the collector

and

it

superfluous

systematist, and, as a preliminary to other work,

necessary

eminently,

should be experimental as well

thoroughness as to make work upon
course there

is

Fresh water animals, unlike those of the

as observational.
sea,

and

Broads

it

very

is

species occurring

in

N

2

the
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am

glad to say that a good

beginning has been made, and besides older

our

in

‘

amplified

there

Transactions,’

have

appearing

recently

much

Coleoptera, Rotifera, and

of Entomostraca,

lists

been

lists

Hydrachnida.
Besides

lists

of species,

it

is

necessary to be acquainted

with the physical and chemical characteristics of each separate
sheet of water, the nature of the bottom deposits, and so on.
I

think the Broads offer peculiar opportunities for the

study of individual species, their anatomy, physiology, and
their relations to their

We
in'

environment and to each other.

have already had papers read before us and published

our

‘

Transactions

methods, and

I

’

dealing with bionomics

hope not only that

but that other workers

may

this

work

will

by

statistical

be continued,

be found to take up different

branches of Limnobiology and work at the same problems

by

different methods,

think that

I

and

I

should be very pleased

if I

could

have, by these few remarks, put before you

to-night,

persuaded any member that the study

waters

a fascinating one and worth spending time over.

I

is

may add

that

I

can assist by procuring specimens,
is

glad of his help.

fresh-

hope to get together a museum collection

at Sutton illustrative of Limnobiology,

Browne, who

ol

in charge of the

I

am

and

if

any member

sure that Mr. Balfour

Laboratory, will be very
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LETTERS FROM HAMOX LE STRANGE
AND ROBERT MARSHAM, F.R.S., PRESERVED AT
BLICKLING HALL.
By Thos. Southwell,
Read

The

2(ith

V.-P.

September, 1905,

from which the following extracts are taken
are printed in the Report of the Historical Manuscripts
Commission on the Manuscripts of the Marquess of Lothian,
preservTxl at Blickling Hall.
These MSS. passed with the
Blickling estate to the Lothian family through the marriage
of Lord Ancram (afterwards sixth Marquess) with Henrietta
Hobart, daughter of John, 2nd Earl of Buckinghamshire.
The Manor was purchased by Sir Henry Hobart of Sir E.
Clere, the representative of the Boleyns in the female line,
for £1100, by Sir Henry Hobart, Knight and Baronet,
Chief Justice of the Common Pleas (1613
1625), he built
Blickling Hall and died there on 2()th December, 1625.
In addition to the £1100, the sum of £500 was also paid to
John Smythe of Antingham, Esq., for the purchase of land
belonging to him as appears from a receipt preserved in
the Blickling papers dated December 9th, 1616.
letters

—

Hamon
THE
pp.

LE Strange to Sir Henry Hobart requesting
ASSIGNMENT OF A SWAN-MARK, ETC. (Blickling MSS.

82-83):—

“HoDe.
The distraction of my last
and short abode att London caused me to forgett a motion
which I shall now recommend to your Lordship’s acceptance.
I understand that your Lordship hath the sole royalte from
the King touching swans and swanneries in Norf., and am
desirous to have a particular mark for my river and waters
att Gressenhall, and else where in this countve.
There is
1,625.

June

28th.
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Hastings formerly lords of Gressenhall and

Anthony Browne to whom
I am willing to relinquish the same, and would have a distinct
marke peculiar to my name and family, and to that end I
Elsinge,

which

is

now used by

Sir

crave that j^our Lordship will please to afford

and as speedy a grant or
as

conveniently

may

be.

direction
I

for

me

that favour

disposing thereof

hear also that sundry stray

swans are taken up betwixt Linn and me and some aieries
If your Lordship
lately erected there by meane persons.
have not granted your power there I would desire also that
additament from you.” The remainder of the letter is an
expression of thanks for his addition ” to the number of your
deputy lieutenants in Xorff.” Thomas Earl of Arundel and
Surrey was Lord Lieutenant of the County of Norfolk from
1615 to 1642 and from his subsequent request that Sir Henry
Hobart would be ” aquiescent from any further motion to
my Lord of Arundel for me ” it is evident that Le Strange
owed his appointment as deputj^ Lieutenant to Sir Henry
Hobart’s interest with that nobleman. As to the result of
the application I can obtain no information. Mr. le Strange
tells me that he has never found any papers in his Muniment
Room at Hunstanton relating to a swan mark, and has never
heard that his family made use of one. Swans have been
kept by them from time immemorial but as the swans only
ranged over waters belonging exclusively to their property in
the parishes of Hunstanton and Holme, there was no possibilit}''
of their getting mixed with any other people’s swans and
It seems not
therefore no necessity for marking them.
unlikely as Sir Henry Hobart died in Dec., 1625, only six
months after the letter was written, that it may never have
;

received his attention.

le

The Gressenhall estate referred to came to the family of
Strange by the marriage of Sir Hamon le Strange who died

February, 1579, with Elizabeth Hastings, co-heiress of
Sir Hugh Hastings of Elsing of whom the writer of the letter
in

in

question, Mr.

le

Strange informs

me was

grandson

;

Sir

Anthony Browne who used the Hastings’ swan mark was
descended from another co-heiress of Sir

Hugh

Hastings.

LETTERS FROM HAMON LE STRANGE AND ROBERT MARSHAM.

Why

Sir

Henry Hobart

should have

as Chief Justice of the

in his j)o\ver to

it

grant a

Common

Swan Mark

I77
pleas

is

not

might be owing to a special grant from the
King which would probably be revealed by searching the
Patent Rolls preserved in the Record Office.
apparent, but

it

The following agreement between Sir John Hobart and
John Swann for the purchase of Swans is interesting as well
for the price }>aid as the localities whence the Swans were
collected and seems worth preserving.
It is derived from the
same source as the above.
Agree.ment for Plrchase of Swans
BETWEEN Sir J. Hobart and John Swan
OF Saxungha.m, Norfolk
c. p. 124)
(

1674,

October

24.

sum

—That

1 .

the said John

Swan

in con-

good money of
England, five pounds part whereof the said John Swan doth
hereby acknowledge to have received and had, hath and doth
oblige himself his executors and administrators to deliver
and cause to be delivered to the said Sir John Hobart or his
assigns thirty and fower swans at Midsomer next or within
14 days following, upon the delivery whereof the said Sir
John Hobart is to pay or cause to be paid to the said Jo. Swan
In
or his assigns remaynder of the said tenne pounds.
whcrof
I
have
herewith
set
my
hand
this
day
and
witness
year above mentioned.
sideration of the

;

of tenne

pounds

of

(Signed)

John Swan.

Witness
Thos. Seabourn
.

Jo.
’

Then

A

Brewstef
follows

:

note of what swanes

I

marked that was boute

Swane.

Imprimis at Langley marse one swane.
Item boute there a land birde.
Item at Hasingham Litteldike one swane
Item at Harsinghame greete dike one swane
Item at the diveles house one swane.

of

John

—
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Item at Strumshote fen one cocke and one signet.

Item one swane more there.
Item at the Lower fenedike two swanes.
Item at Brindall house one swan.
Item at Sullingham fery one swane.
Item at Sullingham one cocke and three signetes.
Item at Possicke halle 2 swanes.
Item Wickelingam one cocke and 3 signtes.
Robt. Kemp’s note of Mr. Swans of Saxlingham.

Swans upped

in the

year ’75

Imprimis at Bintry Common one swane.
Item at Grente Mille one swane.
Item against Belowe Church one swane.
Item at Linge mille one Irene and one signett.
Item at Prates Mille one swane.
Item at Warden medowes twoe ould swans
Item above White mille three swanes
Item at Cossye blakewater 2 swane
Item at three briges one swane.
Robert

Kemp

accompt of the swanes
bought of Wynter.

Robert Marsham,
In the

his

F.R.S. (1708-1797), on Arboriculture.

Introductions to Mr. Marsham’s “ Indications of

Spring,” published in our Transactions, vol,

ii.

p. 32, will

be

found some interesting particulars as to the treatment of the
trees on the Stratton Strawless estate by that remarkable
man, with farther information on the same subject in his
letters to Gilbert

same volume

;

White

Mr.

W.

of Selborne, at pp. 133

195 of the
G. Clarke also contributed to our

(vol. vi, p. 552) a contemporary notice from
Norwich Mercury
of 22nd Nov.
recording
1777,
the result of some experiments suggested by Evelyn and
Dr. Hales and carried out by Mr. Marsham on certain Beech
trees at Stratton, by which their growth was increased to
almost double that of those not subjected to the same treatment, and I wish now to call attention to two letters from
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Buckinghamshire on his treatment
of Oak trees, especially with regard to his method of lopping.
The letters are dated November, 1777, and show still farther
His
his great intelligence and love of his favourite pursuit.
“
remark,
I love them as my children,” is worthy of his
correspondent Gilbert White, and justifies the esteem in which
the

to the Earl of

the latter held him.

The

from letters addressed to John Hobart,
second Earl of Buckinghamshire (1723 1793), second son
of John, first Earl
he was M.P. for Norwich in 1747 and
w'as
1754, and succeeded to the title in September, 1756
from
and
Ambassador to Russia
held the post
1762 to 1765,
of Lord Lieutenant of Ireland from 177O till 1780.
He died
at Blickling on 3rd September, 1793, aged 70 years.
e.xtracts are

—

;

;

Robert Marsham,
Stratton,

F.R.S., to

Earl of I^l’cringhamshire.

Nov. 1777. (Blickling MSS., p. 322).
complimenting his E.xcellency on his speech
”
to the Irish parliament and thanking him for ‘‘ favours
received, regrets that he has little provincial news to communicate and goes on to say ” News, however, may be without

Marsham

12th

after

my

reaching

ears, as

I

am

down

rooted

here like

my

trees

with this difference only, that the spring gives no new

;

life

have been removing some of the dead trees by the
road side, between Blickling and Norwich, and when you
return,
to join the dignity of life with ease,’ 1 hope growing
me.

to

1

‘

trees will

show themselves.

My

Lord

Ireland that trees grow too thick.

man
it

my self,
fine

and see

wood

it

in all others.

Duke

I

is

not confin’d to

it

enough.

remember a very

High-land of Scotland

in the

Kinnoull’s) so thick as to deprive

all

it

never yet knew' any

that planted a grove, that could thin

for

and

I

of Portland’s (according to

(I

I feel

large

think Lord

them of heads, and the
the new Evelyn) must be

spoiled.”

Marsham

the

to

Earl

of Bl'Ckinghamshire.
(Blickling MSS., p. 323.
Fragment undated). ” I know
trees ought to be removed as soon as they whip each other
with a moderate gale but I love them as my children, and
R.

;

—
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my own

cannot act with

method

of

my own.

If

a tree

So

judgment.
is

50 feet high,

have taken a

I
I

take

off 6, 8, 10,

and then leave the uppermost branches a foot
from the stem the next floor of branches I leave half a yard
or 2 feet long, and so downwards, leaving them longer.
By
this means I leave the headed tree in its natural shape, and
inable it to receive the same advantage from the rain and
dews as it had before. This prevents its whipping its neighbours which should be the better tree and I flatter myself,
the headed oaks may stand till they are worth 2 guineas a tree,
with very little harm to the grove.
They also throw out
thick heads, which I hope will prevent the best trees from
or 12 feet

:

;

;

many lateral shoots, the common
consequence of thinning too much at once by letting in too
much air amongst them. Let me recommend this method
throwing out a great

to

your Excellency.

The only reason

untouch’d.

and
and

But

I

I

much

know

against

it

is,

stem as those
had one that gained an inch this summer,

the headed trees will not increase so

in the

hope every year they will suffer less than the first,
if they may stand till they are worth 2 guineas, instead
of 5s., and the grove appear thicker at a distance, I am a
gainer.
But ’tis at present such a favourite hobby horse
that I believe the headed trees will become in time both as
I

good and handsom

My

P.S.

as

if

they were

Lord, an oak

I

left to

nature

planted in 1720

is

this

autumn

measuring bark as timber.

83 feet and | of timber in the bod}^
I believe very few persons under 70 years old can say so
much but I wish your Excellency may say it in time.’
;

;
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STRATIOTES ALOIDES.
By Alice

L.

M. Geldart.

Read 28th November, IQ05.
O.v the occasion of the e.xcursioii of this Society to
(E.

Norfolk) on the 21st of June

last,

Sutton

our attention was

drawn to plants of Slraiioles Aloides, then in flower. The
ovary of one of the plants was already swelling and had
turned hard this led to discussion, as the female jdant only
I asked Mr. .Arthur Bennett, F.L.S.,
is known in Britain.
;

With much kindness he replied (in litt.).
I am sending you Nolte’s classic work on Stratiotes which
may interest you. Keep it as long as you like, perhaps you
would like to show it at one of ne.xt Session’s Meetings.
for

information.

“

Stratiotes

is

not one of

the

species

I

pro[)ose to write.”

Mr. Bennett says that he has never seen the

fruit,

and had

no opportunity of studying the plant in silii. Mr. Nicholson
asked me to show Nolte’s book this evening, and suggested
that further notes

some account

and diagrams would be acceptable, with

of the plant as Nolte represents

Dr. Ernst Ferdinand Nolte, Professor of

it.

Botany

at Kiel,

was occupied for several years in compiling a Flora of the
Duchies of Holstein and Lauenburg. Intending to issue
separate original treatises on some of the native plants, and
to incorporate only the final conclusions in the Flora, he was
particularly attracted to the Water Plants, and combines
Sagittaria sagittifolia with Stratiotes Aloides in this book.

He

summer of
following autumn

studied Stratiotes in Lauenburg during the

worked at Copenhagen during the
and winter, and published the book there
1824,

in

1825.

only dealing with the part that refers to Stratiotes.

I

am
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have also been able to study two books borrowed from
the Library of the Linnean Society, through the kindness
of Mr. J. H. Gurney, F.L.S.
The Botanische Zeitung
for i860, p. 81 and 82, containing Klinsmann’s account of
I

’

‘

his discovery of the germination

of

which he gives three

pages 81 to 91 in

and seedlings

illustrations (taf.

ii.

of Stratiotes

A, a

—

c),

Flora,’ 1865, giving Irmisch’s further

‘

and

study

—

same subject, and figs, i 20 in taf. ii. Klinsmann
(i860) was so well satisfied with Xolte’s detailed account
that to make any special addition to it, or to discover faults
in it, he says, would be like looking for the needle in the bundle
of the

of hay.

I

The

mention of the plant is by Dodonoeus, in his
Krauterbuch,’ written in Dutch, 1553, under the names
Stratiotes potamios and Sedum aquatile.
Called Stratiotes
first

‘

Aloides

by Linne, 1753

Stratiotes

foliis aloes,

(Sp.

535) it is also known as
(Rail Syn. 290).

PI.

semine longo

Stratiotes aquaticus (Dalech. Hist. 1061,
Militaris aizoides (Ger.

Em.

825.

f.

f.).

Lob.

Aloe sive Aizoon palustre (Bauh. Hist.

Yucca

Ic. v.

v. 3. 778.

375.

i.

f).

f.).

palustris septentrionalium (Tillands).

Aloefolia jialustris (Plukenet).

In France

is

it

Stratiote aloes

;

Belgium, Faux-aloes,

in

Germany, Wasserfeder, Sickel or Sichelkohl,
and Aloeblattrige Krebsscheere. The name in S. Germany
is Scheeren, from the spathe which resembles crabs’ claws.
Valsche Aloes

In

;

in

Johnson’s

edition

of

English names are given as

pondwort,

Knights’

Wading pondweed.

water

Gerard’s
:

‘

—W’ater

Herbal,’

1633,

houseleek,

Freshwater

sengreen.

Soldier’s yarrow, Knights’

its

Knights’
soldier,

water wound-

wort.

—

by Petiver (c. 1657 171S), and
Water Aloe or Freshwater Soldier by Hudson in Flora
Anglica,’ and Sir James Smith in
English Flora.’
Its
local name in Central Cheshire is Water Pine.
Old records of Stratiotes must be accepted with caution,
It

is

1

called Water-aloe

‘

‘

Millefolmm

is

Hist. (1542), Hydrocharis

is

for Achillea

“ Stratiotes inillefolia ” in Fuchs’
called Stratiotes foliis

A sari semine

MISS A. M.
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rotundo in Ray’s Synopsis (i6go), and

have mistaken Sagittaria

for

some commentators

(Smith’s Eng. FI. vol.

it

Klinsmann says that the name
Umbellifene ; and Vaillant applies

it

iii.

p. 35).

to

some

applied

also

is

1S3

L.

to Hottonia.

STR.VriOTES ALOIDES IX BRITAIN.
The male plant is unknown in Britain. An illustration of
the male flower was added by Dr. Boswell Syme in the 3rd
ed. of Eng. Bot., but he mentions that he had not seen it in
British specimens.

The female plant occurs

in Suffolk,

Norfolk, Cambs, Hunts,

and \V. Lancs,
S.E., S.W. and M.W. Yorks, and Northumberland (Top.
Bot. ed. 2 and Suppt., 1905).
It has been introduced into
Northton,

N. Lincoln,

several other counties,

Near Abingdon (Berks)
Stratiotes

litt.).

(1596
first

is

Chester,

Notts,

S.

of Wight, O.xford, Leicester.

e.g.,

I.

it is

increasing fast (G. C. Druce, in

not mentioned in Turner’s Cat. of Plants

—

99) nor in his Libellus de

record for England

in

is

— " M Uttar

Re Herb: Nov:

(1538).

The

Johnson’s edition of Gerard’s

Herbal (1633 ):
is aizoidcs.
Fresh Water Souldier.
I found this growing plentifully in the ditches about Rotsey,
a small village in Holdernesse, and

my

friend Mr. William

Broad obserued it in the fennes in Lincolnshire.”*
How’s Phytologia Britannica (1650) ” In the new Ditches
of the Dutch workes at Hatfeild.”
Sir Thomas Browne in
The Garden of Cyrus,’ 1658
” The like in fenny seagreen, or the Water Soldier, which
though a military name from Greece, makes out the Roman
order.”
The arrangement of the leaves in this and some
other plants he supposed to be ” defensative against lightning
and thunder.”
:

‘

In Gough’s

down
In

Camden

:

(1789)
the two rivers leading to

— ”Flowering
formerly

the

Galpin

:

Harleston, the Rev. F. W.
frequent, now rare ”
see his account

Plants of

of its increasing rarity in the
•

‘

— ” In

most of the broads
Yarmouth and at Acle.”

:

;

M'aveney Valley,

Journal 01 Hotany,’ vol. xxxii. (1894),

p. 29.

p. 342.
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recorded by Ger. Morton (1712)
as Militaris aizouies from Peterboro’ in the fen ditches (G. C.
In Northants Siratiotes

Druce,
p.

of Oxfordshire,

FI.

120)

1886,

and

Northampton,
that County.
Near
of

FI.

probably now extinct in

is

;

first

Cambridge it is plentiful. It occurs in all divisions of Suffolk
except Sudbury (Hind’s FI. p. 327), but in only one locality
in
Essex (Gibson’s FI.).
Suffolk and Cambs form the
Southern limit of native

localities in Britain.

H. C. Watson wrote in Comp. Cyb. Brit. (1S70), “certainly
wild in the Eastern provinces of England ’’ but later (Top.
;

Bot.,

ed. 1883, p. 408) “

2nd

extremely

difficult to

separate

the artificial from the natural stations for this plant,
of

them

it

in the

few

are absolutely native localities for

I

it.

The province

where observed.

of

any

have seen

province of the Merse)^ only, and distrusted

localities

if

all

the

Ouse seems

the most deserving of trust.”
In Scotland

female plant has been naturalized at

the

Corstorphine, Duddingston Loch, Loch of Clunie, and Forfar

Loch

;

see Mr. R. S. Wishart’s account in Trans. Nat. Hist.

Soc. of Glasgow, vol.

In Ireland

it

New

vii.

Series, pt.

i.,

1902-3, ]x 115.

very local and probably not indigenous.

is

Thoroughly
and ditches of Cavan and Fermanagh.
Moore and More, 1866.)

Possibly native in the N. of Ireland.
in the lakes

Hib.

at

home

(Cybele

GEOGRAPHICAL DISTRIBUTION.
Essentially

an inhabitant of

a few feet in depth, Stratiotes
in

W.

Siberia,

(Hook. Stud.

in “

and
FI.)

;

all

but

where the elevation

I

still

found

is

water not exceeding
in the

Pyschma River

countries of Europe except Greece

”

can find no record for Switzerland
According to

probably too great.

is

Nolte, only the female plant

is

found between 68° and 55°

N. Lat. in Europe, this zone extending 2° further S. in Britain
from 55° to 52° both sexes occur S. of 52° in W. Europe, only
the male appears S. of 52° in E. Europe, the female plant is
much rarer than the male. The most northern locality is
;

;

;

Ofoten

(68°) in

Norway

;

in

Russian Lapland

it

occurs in the
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Sweden, though rarely flowering,

the female plant goes as far X. as 61°, occurring in 10 provinces.

Europe it is so abundant that, like Hydrocharis, it is
In Denmark, Stratiotes is always female.
used for manure.
Both forms occur in Holland in special abundance also at
Danzig, Bremen, Luneberg, in Oldenburg,
Westphalia,
Holstein, and Brunswick, at Lauenburg and Wittenberg on
In

X'.

;

the Elbe, Barby, Konigsberg, several places in the neighbour-

hood of Berlin, at Mechlenburg, and at Grodno in Russia.
According to Bergen the female is very rare at Frankfort on
but the male is predominant.
In Brabant and
Roucel
found
Flanders,
only the male plant, no matter how

the Oder,

and often he looked

carefully

for the female.

The male plant

occurs near Bordeaux, the only locality for Stratiotes in France.

Found

Austria (R.

in

Danube), .Moravia, Hungary, Tran-

Finland and nine provinces of Russia, Stratiotes

sylvania,

does not appear S, of 40° X. Eat.,

Catalonia (Spain),

Caucasus.

Its

Mantua

northern

limit

its

southern limit being

Servia,

(Italy).

of

Rumania, and the

distribution

corresj)onds

roughly with the isotherm of 32° F'ahr. during March,

.\pril,

and May, when Stratiotes is rising and the same isotherm in
September, October, and November when the plant is sinking
;

in the

water.

STRATIOTES AS A FOSSIL.

p.

Mr. Clement Reid records (Origin of the Brit. Flora, 1899,
Trans. N. & X. Xat. Soc., vol. v. page 382,
153, etc.
;

328) that fossil seeds of Stratiotes have been found
in the preglacial deposit of Cromer Forest-bed, at Beeston
vol. vi. p.

and Sidestrand

in Norfolk,

Corton

in Suffolk,

specimen in the interglacial bed at South

Fahrenkrug

in

Holstein,

and abundantly

and a

Elmham
in

;

single

also at

the probably

bed at Klinge bei Cottbus, near Berlin.
In a letter received from Mr. Clement Reid last October,
he says
“ Only the detached carpels are found fossil
not the whole fruit.
.•Ml my fossil specimens were apparently
fully developed and ripe, some looked as if they had germiinterglacial

;

—
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The plant

nated.

no new

fairly

is

Beeston

at the foot of

localities to

common

add

in a black

but elsewhere

Cliff,

L.

peaty seam

rare.

is

I

have

my

book was published, and
be confined to Norfolk and Suffolk.”

the fossil seeds seem to

since

LIFE HISTORY.
After the plant has gone

off flower in

section of the lower part shows that

all

August, a vertical

the leaves

lie

pressed

round one another, decreasing in size towards the centre
(Nolte t. i. figs 2 and 4).
They spring from a thick fleshy
body, somewhat concave on the upper part, i to
inches
across, and 4-6 lines high, showing in the interior a yellowish
somewhat concave roundish mass of faintly striated tissue
outside this a whiter looser mass, the two separated by a layer
;

of thickened cell-tissue.
it is

now

Nolte

rootstock a bulb;

calls this

considered to be an abbreviated stem.

The

leaves

surrounding this body are each separately enclosed at the
point of attachment by close-fitting small whitish
scales, so that,

if

one breaks

the leaves carefully at

off all

their base, the rootstock appears occupied

chaff-leaves (Nolte,

The
part

;

t.

i.,

rootfibres

on the under

the roots springing directly from the inner mass.

are quite simple, very long,

smooth,

when

by numerous small

fig. 5).

body only protrudes

fleshy

membranous

soft,

first

and white.

some

cylindrical,

lines

They
thick,

In Norfolk specimens, the rootlets

protruded and until at least an inch long, are some-

times bright green, a section in such cases showing that this
colour encircles the yellow rootlet before
rootstock.

I

merged plants

it

emerges from the

have seen on Rockland Broad, fullgrown sublate in December with green rootlets an inch

long, evidently protruded late in the season, the long white

roots being rotten or having fallen

1633) says

:

— “ instead

off.

of roots there

Johnson (Ger. em.

be long

white, very like to great harpstrings or long
falling

down from

strings, round,

worms which

a short head that brought forth the leaves,

go to the bottome of the water, and yet be they seldome there
fastned.”
On the lower part they are bordered with very

MISS A. M. GELDART ON STRATIOTES ALOIDES,

delicate, white, transparent offstanding filaments which,

after they are taken
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soon

from the water, collapse and wither away

;

This part of

they are probably the vessels of absorption.

well figured in Ger. em. p. 825. Winter records
(‘ Phytologist,’
1861, p. 154) “ in ditches near Ranworth
its roots were seen 3 feet deep in the mud, and 6 feet long.”

the root

A

is

sprout of leaves appearing in the centre of the upper

surface of the rootstock

is

followed in succession by several

Nolte says that the object of the sprout of

similar sprouts.

leaves seems to be not only to cover

and separate the new

growing buds, but also to support the plant in equilibrium
when floating, otherwise it would be drawn dowm into deep
water by the decay of the outer leaves which suck themseh’es
full

of water.

Around the

many

central

mass and

white fleshy part

in the

longish small germs (Nolte

lie

and

4) which,
gradually swelling with the growth of the plant, protrude
t.

i.,

figs.

2

with a pointed end and develop into stalked buds.

Growing

out between the leaves on their stalks, these buds are longishlanceolate,

acute,

transv^erse

in

The

bluntly triangular,

section

somewhat
compressed, surrounded at the base by a membranous keelshaped folded sheath. The vertical section of a bud (Nolte,
inches long.

i to

t.

i.,

fig.

6)

stalks are cylindrical,

shows that on the outside

it

consists of closely

superposed, obtuse, entire-edged, thick-skinned scales which
a crowd of sharply serrated

enclose

round one another.

On

to its stalk, there is a

the

lying thickly

bud where it is joined
roundish thickening and immediately
the base of this

above this a slight constriction

somewhat

leaves,

;

this thickening

has a smaller

around which on
singly minute roundish germs, which in the

differently coloured inner mass,

upper side

lie

further progress of the plant develop into

new buds.

Pointing

downwards, and more on the under part of the external
fleshy mass, lie small cylindrical germs which afterwards
grow into roots. Each of these buds is formed just like the
mother plant, and is capable of growing into a perfect plant.
In

autumn

approach of
VOL.

VIII.

the plant sinks
frost,

down apparently urged by

the

and hibernates lying on the mud, where
o
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away, only the rootstock with

rots

its

leafsprout remaining.

In 1905 the plants at Rockland Broad had
September 17th, in 3 to 5 feet of water.
If in

autumn

L.

the plant be forcibly torn from

all

its

sunk, by

attachment,

power of germination be exhausted, it becomes
loosened from the ground, often finally clinging by a single
thread, and as soon as this also withers, the plant turns
upside down, floating, rootstock uppermost and leaves inverted,
or

if

until

its

it

rots

away

entirely.

If

such forcible destruction does

not take place, the central body hibernates, and the
sprout germinates again next year.

In winter condition the

rootstock assumes a more even shape

more compressed and more solid
the next growing period become
Nolte says on page

5,

;

leaf-

;

the whole mass

and germs prepared

is

for

evident.

that meanwhile some of the earlier-

mentioned buds have been formed by lengthening of their
With these buds
stalks into new stolons (Nolte, t. i., fig. i).
the plant, towards the end of August* again raises itself to
the surface of the water, these buds push out rootlets at their
bases, become gradually larger and try to reach the ground.
As soon as the rootlets lay hold of it, the buds separate themselves from the mother-plant by decay of the former budstalk
Is “ August ”
or runner, and attain to independent existence.
a misprint for “ April ” ? The sentence follows immediately

on Nolte’s description of the winter condition of the plant.
Was Kerner quoting from this passage ? in saying (Oliver’s
edition, vol.

i.

p. 76)

:

— “ When the time

the plant sinks again to mature

buds

for the production of

its

of flowering

is

over

fruit and seeds and develop

young daughter-plants.

Towards

second time in one year.”
Does it do so in England ? In answer to my question, Mr.
Spencer Bickham, F.L.S., who grows Stratiotes in a pond at
Ledbury (Herefordshire), writes (in litt.), ” It does not do so

the

end

of

August

About May

it rises

for the

but often partially
I may be
sinks again before rising] fully and flowering.
wrong but I have imagined the temperature of the water
here.

it

can be seen

rising,

* Mil diesen Knospen erhebt sich die Pflanze gegen das Ende des August’s
wieder zur Oberflache des Wassers.

MISS’a. M. GEl.DART

ON STRATIOTES ALOIDES,

189

L.

had to do with its reluctance to rise rapidly. About the end
of August or at any rate beforelSeptember 15th, it sinks
and does not reappear until the following year.” To return
This increasing continues into the late autumn,
to Nolte
indeed often till December. The young jilants then pass the
winter on the mud. Even buds which are accidentally de;

—

tached, provided that the rootstock

is

uninjured, can maintain

new

themselves floating, push out roots, and later become
plants.

These develop from closed buds often at

first

Nolte cultivated in his room
^ an inch in size.
plants
these young
3-4 inches in size, during the

only

several of

winter

1824-5.

The

increase of these buds is very rapid.
records that ” 6 specimens put into 2 ponds

This

in 2 years.”

as ]>erfect seed

is

mode
unknown

the only

is

at present

on the Continent where both
to be the chief

method

the formation of seed

is

of increase in England,

Ev'en in localities

here.

se.xes occur,

of increase

rootbreeding seems

where

;

Lord de Tabley
became 80 plants

this

predominates

hindered.

After hibernation the plant rises again to the surface in

May and

on the water, pushing new roots out
From the
of its base, and leaves out of its upper surface.
end of June or beginning of July till August it develops
flower heads and often covers whole surfaces of water with
If young plants appear now between
its beautiful flowers.
one frequently finds
the leaves, they will not develop yet
April or

floats

a flowering plant with young plants 3 to 4 inches in size still
attached by runners they appear, however, to be inactive.
;

The peduncle, in specimens at Sutton about 4 inches long
when the flower expands, lengthening to 6 inches as the fruit
forms, is surmounted by a membranous, two-leaved spathe
;

its

leaflets

with sharp

boat-shaped, sharply keeled, the keels bordered
little

teeth directed upwards, persistent.

says that these leaflets are i to

Nolte

inches long, almost equal.

At Sutton one leaflet is always decidedly larger than the other,
the longer one measuring up to if inches
a few of these
spathe-leaves I found to be hooded quite closed at the upper
end, the larger one more so than the other.
In both male
;

;

o

2
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and female plants the spathe

is

gibbous on one

L.

side, this is

and does not depend

therefore the true shape of the spathe

merely on the presence of the unequal pedicel bearing the
as might be supposed from British specimens.

sents a spathe with a double keel, unlike

any other

fruit,

Fig. i repreI

have seen

;

shows the flat and gibbous sides of the spathe.
The male plant (Nolte, p. 29) has 3-6 flowers springing
from the common spathe. Each pedicel is encircled by a
it

also

membranous sheath, like a leaflet of
the outer spathe, only smaller. The flowers i-ij inches in
diameter, open in succession. Each cylindrical, semitransseparate one-leaved,

parent

pedicel,

S-shaped

bent

straightens and lengthens

till

bluntly

hood-shaped at the top

;

gradually

sheath,

The calyx

2-3 inches long.

consists of one leaf, 3-lobed, erect

ovate-lanceolate,

the

in

;

each lobe

rounded,

inch long,

drawn

and

together

at the base, greenish-white, shining,

The lobes form on the under part a blunt
triangle, then turn upwards again.
The corolla has 3 petals,
obovate, suborbicular, somewhat converging at the upper edge,
semi-transparent.

many

narrow stripes which
converge at both ends and continue for the whole length of
the petal. The petals are alternate with the sepals. The
milk-white with

transparent

nectary (according to Nolte) consists of a

circle

of 15-24

yellow, rather compressed, subulate rays rounded off at the

upper end, spotted on the surface with darker yellow, of somewhat leathery substance, and without any partitions inside.*
They are attached at the base to short very attenuated white
The stamens
stalklets and surround the stamens in a circle.
vary from 12 to 25. The filaments are subulate, compressed,
erect, whitish, sometimes dotted, surrounding the centre of
the flower without definite order.
The female flower is almost similar to the male externally,
but rather stouter and stronger. The spathe contains only
one, rarely 2 flowers.
Nolte says that each flower is also
*
still

The

question

how

far Slratioles is entirely

under consideration,

“nectar)'”;

many

I

or imperfectly dioecious being

have followed Nolte

Botanists think that in

abortive stamens, see page 197.

in

calling

the female flower

this
it

part the

consists

of

MISS
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In some Sutton specimens

have found two of these inner sheaths, in other flowers
only one, and frequently none these variations taking place
on the same plant. They seem in the Sutton flowers to be
attached at the base of, or just below the ovary, and separated
from the spathe by the pedicel. The calyx as in the male
but somewhat more closed and broader, petals inclined to
be obcordate, rather smaller and more closed than in the
1

;

The rays
of the nectary (according to Nolte) are similar in number
and constitution to those of the male flower, but somewhat
larger, nearly half as long as the calyx.
The ovary with its
pedicel is much shorter and thicker than the male pedicel,
so that the flower does not project far beyond the spathe.
The six styles are thick, fleshy, three edged, erect, each passing
male, but disjflaying the

gradually

the

into

two,

same converging

likewise

lines.

three-edged,

spreading,

stigmas which are velvety on the inner opposite surfaces.

The

original

drawing

for the illustration in

has the following note by Sowerby.

“

W.

Eng. Hot., 1445,
Skrimpshire, of

between that place
and Downham, Norfolk ” (Notes on Drawings for Eng. Bot.
Suppt. to J. of Bot. 1904, p. 204). The illustration dated
March i, 1797, represents a ])lant having only one shortstalked flower in evidence, whereas the plants at Sutton bear
W’isbeach.

Plentiful in ditches at Outwell

development at the same time as the
open flower, and a series of buds preparing to open in succession.
At the foot of the illustration, the figure of one segment
fruit in early stages of

and nectary (? imperfect stamens)
shows the segment uncoloured in Ed. i. in Ed. iii. it is green,
but, judging by its shape and position, I think Sowerby
of the })erianth with styles

;

intended

it

for a

white petal not a green sepal.

The specimen which I brought from Sutton on June 21st,
was remarkable for having all parts of the flower arranged
in twos instead of threes.
The flower buds in various stages
of development, as well as the open flower, had 2 sepals,
4 styles, ovary in 4 segments.
Nolte says that in districts where both sexes occur,

2 petals,

fruit is

when

the

quite ripe the pedicel bends out between the spathe
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leaves towards the gibbous side of the spathe;

gradually forming a right angle with the stalk.

where only

the female plant occurs, the fruit

the spathe or protrudes only a
(Nolte
is

t.

figs. 7, 8,

i.

much more

and

13).

little

the fruit

In districts

remains erect in

with a slight inclination

Yet the

rarely the case, for

L.

latter,

Nolte thinks,

among some 80

fruits

which

he found at Copenhagen only 8 or 9 were bent.
It is different at Sutton.
A specimen gathered there on
July 7 1905, shows that even so early in the season the
>

fruit begins to

bend soon

after the flower withers.

date, plant after plant, in

some

At that

cases every flowering plant

had bending fruit, and Nolte’s 10% seemed to be already
exceeded. Can it be that at Copenhagen the pedicel does not
develop so readily as in England ? In Nolte, t. i., figs. 7 and 8,
the pedicel is much shorter than we see it. At Sutton the
pedicel alters in shape though it does not seem to increase

much

in length after the flower falls.

of detail in

In one of the figures

Eng. Bot. the pedicel seems to be just as much

wanting as in Nolte’s figures.
Among specimens of fruit brought by Mr. Nicholson from
Sutton on Sept. 25, I found a young fruit still erect showing
clearly the joint of the pedicel (figs. 2 and 3).
The inner
1

One

sheath was entirely wanting.
joint

was

loosely folded,

and

it

is

side of the pedicel at the

evident that

if

this fold

were inflated the pedicel not having a corresponding fold on
the opposite side must bend.
I had observed that the
integument on the under side of the pedicel is not wrinkled
when the joint bends, but this is the only specimen in which
I cannot
I have noticed the actual fold on the upper side.
find any description of it.
It looks as though the inflation
of the pedicel

must

bend over or
the pedicel to bend ?

force the fruit to

pull of the fruit that forces

;

is it

the

Irmisch says that, when at his request, his friend Herr
Klinsmann sent him ripe seed of Stratiotes late in October,

^

1861, the completely ripe

fi'uits

had protruded themselves

with their short thick pedicels between the 2 spathe-leaves,
some being bent perpendicularly downwards, and some
standing off from it crooking themselves somewhat upwards

^
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(Irm.

figs. I

and

come

to full development, in the earlier case more.

2).

In the latter case only a few seeds had

considered that on this the difference
form, dimension and direction

The

my

fruits at

sketch

bent so

away

well be based.

parts of the spathe-leaves, the

hanging straight down

nearly rotten and quite limp.

specimens wrong

way

up.

I

below

the

plant,

have in fact painted these
have not ascertained why th*'
I

Mr. Bennett suggests that

fruit bends.

the fruits in

in

as to tear

peduncles were

may

among

Irmisch

September did not bend more than
4 and 5) represents, for though they had

Sutton

(figs.

much

I93

L.

it

may

be a question

buoyancy neither do I know yet whether the fruit enters
the water by bending of the peduncle before the plant sinks.
After sketching these fruits I dissected them, and found the
seeds minute and quite undeveloped.
At Copenhagen in November and December, 1824, Xolte
found Stratiotes abundant under the water, apparently
with the most beautiful fruits, some of which had large
seeds to the outward appearance perfectly developed
yet
on closer inspection it was found that only the cuticles were
of

;

;

perfect, they even contained only a part of the inner mass.

In Seeland only the female plant

is

found

;

this

is

therefore

what we may expect in England.
The capsule which from the first takes the place of the long
pedicel oCthe male flower is ovoid, diminishing at both ends,
bluntly hexagonal, two of its angles usually more prominent
and provided with sharpish })iickles on the edges, otherwise
glabrous.

After the flower has withered the upper part of the

terminates with 3 blunt teeth, from the centre of which
a small conical body protrudes to which the styles are attached,
fruit

and at the extreme point is 6-cleft. The husk of the fruit is
thick and leathery, enclosing a fleshy layer from whose inner
surface 12 fleshy extensions stand out like partition-walls

arranged in pairs, and run together towards the centre without
being fastened either to one another or to a central column.
In the young state these extensions wind round one another

and form 6 false compartments .with partition
wound spirally. The pairs of these extensions are

at the edges

walls

A. M.
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opposite

with the ridges.

the

outer

accordingly

faeets,

At the lower end they run

L.

alternate

into the fleshy

layer of the pedicel, but at the upper end terminate with

12 points which, standing in pairs,
6-cleft at the top.

of the fruit be

make

Nolte says that

made and

if

the cone apparently

a longitudinal section

a cross cut taken out of the middle

part, these extensions can be unfolded, so that the apparent

compartments

of the fruit can be divided

separation (Nolte,

t. i. fig.

ii).

The

without

authors as a hexagonal berry or capsule in

grown together in the
which Nolte thinks is by no means the case.

partition-walls are said to be

the fruit,

artificial

by many
which these

fruit is described

axis of

More-

he says, each pair of these false partition-walls or

over,

extensions

is

the attachment joint of a style,

the styles'

accordingly alternate with the compartments of the

fruit.

Irmisch says that the partitions, free from one another in
the centre and at the sides, appeared to

him

to be closed in

the angles, not open as Nolte describes them.

In the Sutton plants in September the seeds are yellow,
the compartments and walls of the fruit are a rich orange,

integument dark brown, the whole filled with
clear white mucilage which surrounds the seeds.
The fruit
Nolte says there
as it develops becomes irregularly lobed.
are usually 5-6 seeds in each compartment, accordingly
30-36 in each fruit, but he adds that even in localities where
the plant perfects fruit, all the seeds are seldom fertilized,
usually only 2 in each compartment. They are attached in
the outer angles which the extensions form with the fleshy
the

outer

layer

;

the seeds are alternate, anatropous, not pendulous.

When

the flowering period ends and fruit

is

forming the

whole plant goes again under water, there ripens fruit which
ruptures by decay in the water, bursting irregularly, and
the seeds covered by viscid mucilage are strewn on the ground
(Hooker’s ed. of Le Maout and Decaisne’s Desc. and An. Bot.
Simultaneously with the ripening of the fruit
1873, p. 757).
the growing buds develop on their stalks between the leaves.
Klinsmanmsays, in N. Germany Stratiotes is such a common
plant that it infests ditches and pools as a troublesome weed.
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by runners and by many Hybernacula
which, sinking into the depth of the mud, are not destroyed
even in the most severe winter. The female plant, much
increasing quickly

rarer than the male, indeed almost absent

bears ripe fruit

from

more rarely perhaps the

still

;

many localities,

fruit is

frequently

overlooked on account of difficulty of access in deep ditches,

and because the fruit does not ripen completely till late in
October. For several years Klinsmann failed to observe the
germination of the seed because the seeds were gathered in
August, and accordingly unripe.
ripe capsules,

took them through the winter in a glass of

water mixed with
the

muddy

and

earth,

in

May, 1859, obtained

Irmisch kept his ripe seeds constantly

seedlings.

first

In October, 1858, he found

most of them germinated in the course of the next
spring and summer (1862), others in 1863, some not till the
Autumn of 1864. Klinsmann had a similar experience.
Klinsmann points out that Gartner has represented the fruit
in

water

;

quite correctly in his “ de Fructibus et Seminibus, tab. 15,”

but that

the seed

Nolte the seed

is

belongs

Sparganium.

to

2 lines long,

line thick,

i

According to
but Klinsmann

says that Nolte represented them too small.

Lord Avebury made no original research as to the germination of Stratiotes, but in his work on “ Seedlings ” (vol. ii.
559) gives a description of the seeds, embryo, and germination, derived from the accounts of Klinsmann and Irmisch
P-

;

he makes no mention of the position of the fruit in relation
to the peduncle nor of the distribution of the plant.

The root does not emerge till some weeks after germination
has commenced. Kerncr says (I. p. 752), “ The primary
root produced from the seed of the Water Soldier is embedded
in mud, and is therefore really a subterranean root
after
;

it

has died

off the

whole plant

rises up,

remains oscillating

below the surface of the water, and develops floating roots
from its abbreviated leafy stem later the plant again sinks
;

down and
I

in

the floating roots again become subterranean.”

can find no statement as to the method of fertilization
Stratiotes

—probably

Sutton we noticed, in

by some winged insect.
July, two or three little black
it

is

At
flies

iq6

miss a. m. geldart

inside at least 8o

%

of the

says (Arr. Brit. PI. ed.
quite

the larva
Stratiotes

of
;

for

expanded

flowers.

7. vol. hi. p. 668) the plant is

by the depredations

disfigured

on

binod'ulus feeds

on stratiotes aloides,

this plant in

France

of
;

in Nat. Hist, of

Withering

sometimes
Bagoiis

insects.

and Linne noticed

Phalcena stratiotis— Par ap onyx

an account of

l.

stratiotata

this caterpillar, see Prof.

Aquatic Insects, 1903.

on

l\Iiall

p. 231.

In chap.4 Nolte describes the literature relating to Stratiotes.

Before 1824, the plant had been declared dioecious by Zinn,
Bergen, Fabricius, Oeder, Scholler, Roth and Ehrhart, and|

although they gave complete descriptions and illustrations

many

people appeared unwilling to deviate from Linne’s

explanation, and

still

took Stratiotes to be polyandrous; to

which opinion Miller and Smith appear to have contributed
much.
Smith in Eng. Bot. 1797, and in Flora Brit. 1800, represented
the plant in the Polyandria. He says in Eng. Bot. ed. i.,
“ Linnaeus in his manuscripts quotes Bergen, Zinn, and
Eabricius as having found the flowers dioicous, whereas
he always observed them to be hermaphrodite. We have
seen the stamina, apparently imperfect in some flowers, and
the styles in others.”
This is not quoted correctly by Nolte
who makes out that the ” he ” is Smith,* whereas the “ he ”
is Linnaeus, and Smith includes himself in the “ we ” of the
following sentence.
The words “ Elores abortu plerumque
dioici ” in Flor. Brit. 2, p. 580, are

pointed out by Nolte, but

he omits the ” pedunculi uniflori ” of the preceding sentence.
In Eng. Elora, vol. 3, p. 35, 2nd ed.. Smith says ” the anthers
are occasionally imperfect in one flower, the stigmas in another,
:

whence some curious but
the flowers dioecious
parts

is

;

superficial observers

have thought

but such casual imperfection in those

frequent in plants that increase

much by

root.”

I cannot find that Smith mentions Nolte’s book.
(1821,
Nolte points out that in Hooker’s Flora Scotica
p. 171) the plant is again represented as hermaphrodite.
‘

’

Hooker remarking that ” sometimes the
* Nolle, p. 26, 27:

heobachtet.”

— “ allein

er (Smith)

habe

flowers are dioecious,

sie

immerals llermaphroclit
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and sometimes the stamens are on the same flower with the
5- or 6- cleft styles.”

Nolte explains three views, viz
1.

:

which the plant

Linn^’s, according to

is

only herma-

phrodite.
2.

Zinn’s

:

only dioecious.

polygamous, i.e., hermaphrodite and also
bringing forth male flowers.
According to Nolte, Zinn’s opinion is the only right one.
Nolte considers that the parts which Linne took for true
3.

Gartner’s

:

stamens cannot be either perfect or imperfect stamens, but
must be regarded as a much-rayed nectary, as Roth and
Richard had already remarked. Nolte’s ground for his
opinion being that

:

These rays consist of a homogeneous somewhat fleshy
mass which shows no sign of a loculqiment.
2.
They contain no trace of pollen.
According to C. K. Sprengel’s observation, each stalklet
3.
which supports a ray, exudes a moisture (honey) on the outer
1.

side.

These rays always enclose the outermost circumference
of the fructification parts and are strongly separated from
them by their circular or annular attachment.
One never finds a transition in the male flower from
5.
these parts to a true stamen the two parts never occur mixed
together. On the contrary, the inner parts of the male flower
4.

;

possess the form, loculaments,

and pollen

characteristic of

true stamens.

Lord Avebury seems
that the plant

is

to

dioecious,

adopt the German view, saying
and that both male and female

flowers have honey.

Nolte’s opinion being so
Sir J.^D.’ Hooker in the

‘

much opposed

to Sir

Student’s Flora,’ Sir

James Smith,
W. J. Hooker

W. A. Leighton
Eng. Bot. 3rd ed.,
and Withering (whom Nolte does not mention), I was anxious
to read Klinsmann and Irmisch who, as we have seen, uphold
and George Arnott
(FI. of

in their

‘

British Flora,’

Shropshire), Dr. Boswell

Syme

in

Nolte generally, though they do not discuss the structure of
the flower,

and neither they nor Nolte

illustrate the flower.

;
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wondered how

I

far

L.

our British Botanists might have

followed Linne without examining the plant for themselves.

morning (Nov. 28, 1905) I received a letter from
Bruce
Mr. A.
Jackson in which he says
“ I first met with
Stratiotes in 1900, when I found a small pond near the waterworks at Sandown, full of it. Townsend in his
Flora of
Hampshire refers to it as naturalised in the I. of Wight,
Only

this

:

—

‘

’

together with Hydrocharis Morsus-Ranae and Villarsia

by

Ryde on

the

Dr. Salter in a small pool about 2 miles from

Brading road.

This locality is only a few miles from the one
Sandown, but the plant appeared to be quite wild in the
pond where I saw it and was in full flower. The flowers are
described in the books as being dioecious, but those I examined
in the Sandown plants had anthers on the usually barren
stamens of the female flowers, and that this character is not
uncommon is borne out by the following note which I have
extracted from the Journal of Botany for 1875
(p. 239)
Prof. Nolte in his classical paper on this plant and Prof. De
Vriese,in his more recent observations on its geographical distriat

:

—

‘

bution state that only the female plant

Great Britain and Ireland.

is

known

to occur in

Dr. Boswell (late Syme) also

says in Eng. Bot. 3rd ed. that he has seen no male flowers

but he adds that anthers are occasionally produced on the
usually barren stamens of the female flowers.
Mr. Leighton
in

his

‘

Flora

of

Shropshire

’

(p.

254)

indeed

considers

and describes the pollen. It is
usually considered dioecious, but on this subject attention
may be drawn to a paper by Dr. Lindberg, read before
the Botanical Society of Edinburgh, and reported in this
Journal of 1872 (p. 317)* in which he shows that Hydrocharis,
also generally deemed dioecious is in reality monoecious;
the apparently separate plants being connected by branches
”
under water. He says he has never seen a truly male plant.’
Mr. Arthur Bennett had also drawn my attention to this
extract and suggested that Stratiotes may resemble Hydi'othe plant hermaphrodite,

charis in this subaquseous connection.

Mr. A. B. Jackson

is

the

first

of

my

correspondents to

definitely assert that he has seen anthers in the female flower,
Also

in

Trans, of Bot. Soc. of Edinburgh, vol.

xi. -p.

389.
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though I think it still remains to be proved whether pollen
from such anthers is capable of producing perfect fruit.*
The Curator of the Botanical Department of the British

Museum

reports that ripe seed of Stratiotes

is

unknown

at

Museum, and that it probably does not occur in England.
N.B. Ripe seed must not be looked for before the middle

the

—

of October.

Mr. Nicholson and

have not yet detected an anther on
I wished to postpone my paper, but
Stratiotes at Sutton.
Mr. Nicholson urged me to show Nolte’s book and to give
some account of it and we hope that this is only a preliminary
to further study of the plant ne.xt season, in which w'e should
May I suggest
like to enlist the help of other members.
I

;

as points for special observation
(1)

The presence

of anthers

:

and pollen

the British

in

Flower.
(2)

The development

(3)

And

and

of the pedicel

especially of the fruit

and

join

its

seed.

which an individual plant lives, and its
date of flowering. In Eng. Bot. ed. i, Smith says, “ A stoloniferous plant and truly perennial, though each root flowers
but once, as in some species of Saxifraga, Sempervivum, etc.”
(4)

The age

(5)

The degree

Do

to

the plants lose

of hibernation of Stratiotes in England.
all

their leaves in a

mild winter

?

or merely

bottom of the water and rise again the following
year with the same leaves, young leaves developing in the
rest at the

centre

?

wish to record my best thanks to Mr. Arthur Bennett
and to Mr. Nicholson for much kind help to Mr. J. H. Gurney
for the use of books from the Library of the Linnean Society
I

;

;

Clement Reid, Mr. G. C. Druce and other correspondents,
and especially to Mr. Eustace Gurney for permission to use
and examine specimens.
to Mr.

*

Stamens and

pistils

arc generally found in the

been sometimes obser\ ed to be on different plants
the

same

flower, the anthers have

Arr. Brit. Pits., vol.

iii.

p.

;

been found to be

486, 4th ed.).

same

flower, hut they have

and where they are found
Ixirren.

Stamens numerous, some of them

often fertile, so that the female plant alone frequently fruits.
vol. ix. p. 80).

in

Linn. (Withering’s

(E. B., 3rd ed.
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The

following specimens from Sutton were exhibited

Paper was read

this

L.

:

—A plant with several

when

young growing

buds in vai'ious stages of development. Similar detached
buds which had already started a separate existence one
of them in section
one with the membranous sheath still
attached at base of stalklet. Fruit collected in September
(see figs. 4 and 5).
Specimen showing the joint of the pedicel
(figs. 2 and 3).
;

;

DESCRIPTION OF PLATE.
Illustrations 'reproduced

my

from

water-colour

collected at Sutton (E. Norfolk), by Mr.

W.

heads

sketches of fruit

A. Nicholson on 24th September,

1905.
Fig.

Spathe with double keel on the smaller

I.

and hidden by spathe.

Larger

Young

leaflet.

hooded

leaflet

and 3. Pedicel and ovary, showing the joint or
which the fruit is enabled to bend (p. 192).

Figs. 2

Fig. 4.

A

Fig.

Another

5.

bending

fruit

fruit,

(p.

fruit still erect

(pp. 189, 190).

fold in the pedicel

by

192).

.showing torn spathe-leaves

193).

(p.
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III.

MERTENSIA MARITIMA,
By ^r.

\V.

Gray, IN

NORFOLK.

H. Burrell.

Read 28th November, 1905.
Robert Pinchen directed my attention to
Mertensia maritima, Gray {Pncnmaria marilima. Hill) growing
on the shingle beach of the north Norfolk coast.
There were four plants grouped within a few feet of each
other, one small, bearing no flowers, one slightly larger in
bloom, and two still larger, having prostrate shoots nine inches
long with flowers, and about twenty capsules in different stages
of development.
One of the plants had been nibbled by
rabbits, and was looking sickly
the others were healthy and
In June,

1905,

;

vigorous.

autumn

I

regret not being able to visit the locality in the

whether the seeds had ripened.
On the mainland of Europe, Mertensia maritima is a northern
plant distributed from Lapland southwards to Denmark; it
occurs also in Iceland, Faroes, Britain from Shetland southwards to Northumberland on the east coast, to Carnar\’on
on the west coast, and in Ireland, Wicklow Head. It is worthy
of notice that the north Norfolk coast is approximately in the
same parallel of latitude as the Irish station.
Whether the plant is a native of Norfolk will perhaps best be
decided by time if the latitude is south of the limit it wiU
not maintain its existence here; but the conditions do not
to see

;

appear to be inconsistent with

its

being a native which has

hitherto escaped obser\’ation.

Mr. Arthur Bennett has been good enough to examine
a dried specimen

and vouch

for its identity.
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IV.

NOTES OX THE ARCTIC WHALE-FISHERY

FROM YARMOUTH AND LYNN.
By

Thos. Southwell, F.Z.S., V.-P.

Read

The

'^oth

January, 1906.

importance of the Whale-fishery not only from a com-

mercial point of view, but also as a training school for our

naval seamen, was fully recognised of old and encouraged by
successive governments, and there was scarcely a seaport on

more or less at some time
In our own county, Yarmouth and Lynn

the East coast which did not
participate in

it.

long took part in the venture, but the materials for a history
of the parts they played, like the object of their pursuit, are
rapidly vanishing, the log-books kept during the voyages are
lost or destroyed, and even tradition has for the most part

faded away

it

;

most desirable to put on
and this has induced
which have come under my

therefore appears

record such scanty materials as remain,

me

to collect the scattered facts

notice in

many

years’ study of the

group of animals to w^hich

with a view to preserving them ere it is too late,
and in accordance with our tradition of giving precedence to
local matters, I have in what follows confined myself to two
they

refer,

Norfolk ports

—Yarmouth and Lynn.

you are doubtless aware, is an exceedthe Norwegian voyager, Ohthere, in
ingly ancient industry
spoke of the Whales captured
Alfred,
his narration to King
in the 9th century in his own country, and the Basques were

The Whale-fishery,

as

;

Whale-fishers in the

Bay

of Biscay certainly as early as the

they are even said to have frequented the
Banks of Newfoundland and the Gulf of St. Lawrence in
13th century

;

n
»
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Sea-horses and Whales a century before

landed on our oldest colony; certainly ships

from Hull and Bristol were seaching for Whales in these
waters in the year 1593, and one of them profited by the

wrecked remains of other vessels which had been there before
them.

Did Norfolk take part

in this early fishery

?

The researches of Mr. Walter Rye in the early history of
Cromer have established the fact that “ Cromere ” in the
15th century was a seaport of no small importance, and it is
even said that Robert Brown, a mariner of Cromer, in the
year 1405 re-opened commercial relations with Iceland whose
waters formed the summer resort of the southern Right
Whale, which was the prey of these ancient fishermen. Mr.
Rye also states that in the will of John Sparks, a.d. 1483,
mention
difficult

is

made

of his cottage called “ Bluberhouse.”

It is

to imagine the use of the word for any other purpose

than that to which

modern times,

viz.,

has been applied

it

in

comparatively

a building for rendering out and refining

Whales, and

seems to be strong presumptive
evidence that Cromer added the pursuit of the Whale to her
other marine industries but I know of no other evidence in
the fat of

it

;

support of Mr. Rye’s suggestion.
is

However

that

may

be,

it

evident that 200 years later frequent communications took

place
Sir

between

far-off

Iceland and probably Yarmouth, for

Thomas Browne says

that there

was a native Iceland

pony at that port which had a singular taste for barrel staves
and hoops, and that sheep also had been brought over. The

had a correspondent in Iceland, one Theodore Jonas,
Lutheran minister, and says (1663) that a native who came

doctor
a

yearly to England, constantly visited

him before

his return.

This period of the fishery, however, does not immediately'

concern us, for the

Whale pursued by

these ancient mariners

was an inhabitant of the temperate waters of the N. Atlantic,
and quite distinct from the Polar Right Whale {Balcina

which in the i6th century was an unknown species
and only brought to light shortly after Hudson’s visit to

viysticetiis)

Spitzbergen, then thought to be a part of Greenland,
VOL. VIII.

when
p
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consequence of his report as to the abundance of these i
creatures in the newly discovered seas and the increasing^
in

scarceness of the Atlantic Whale, in i6ii vessels from

London _

and Hull directed their attention to this much more valuable
animal, and for the first time it came in contact with man,
the destroyer.
I

cannot find

it

recorded when the port of Yarmouth

first

sent out vessels to the Greenland Fishery, but that they were

very early in the

Palmer, in his

field is evident.

‘

Perlustrations

Great Yarmouth,’ states that in the year 1627, the
“ Fellowship of English l\Ierchants ” complained to the Privy

of

Council that Nathaniel Wright, previously one of their direc-

had joined Thomas Hoarth, and had drawn away one
Sampson, their chief Harpooner, and were fitting out ships
at Yarmouth for the Whale-fishery, and prayed that the ships
According to IManship’s
might be stayed.
History of
Great Yarmouth,’ a dispute arose as to two ships fitted out
in that port, which I takq to be those referred to above, and
tors,

‘

in the

year 1631 the Bailiffs

of the Privy Council,

which

1

eceived a letter from the Lords
like other great bodies

them “Not

appears

have moved
two shipps to goe forth untill good security bee entered into,
that they shall not bend their course into any parts within
the privileges of the Greenland Companye.’’
For the result
we must again go to Palmer’s Perlustrations.’ and there
we find that notwithstanding an appeal setting forth that a
loss of £2000 was sustained by the delay, the privileges of
the Company were maintained.
The above prohibition refers to a monopoly granted in
1613 to the Muscovy Company of London by James L, and
renewed by Charles in 1636
this absurd assumption of
jurisdiction over the high seas on the plea of pre-discovery
led to no end of disputes and even bloodshed, chiefly with the
Dutch, and was, as instanced above, mainly prejudicial to
his own countrymen
although the restriction fell into abeyance it was not abolished till 1672.
In 1696 all restrictions were removed and a more enlightened
policy introduced, but the industry still languished, and in
to

rather slowly, ordering

‘

;

;

to suffer

,
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17J3 a bounty of 20s. per ton on all whaling ships over 200
This seems to have created some revival
tons was granted.
”
from Yarmouth, for in 1746 the “ Elizabeth and Mary

Another vessel

returned from Greenland with four Whales.

was
1753 the return of which with one Whale is
recorded in the ‘Gentleman’s Magazine’ under date of 23 July
fitted

out

in

and on 10 July, 1754, the same Magazine mentions
the arrival in Yarmouth Roads of the “ Alexander ” with
three, and the “ Charming Polly ” with five Wdiales. Palmer
records that in 1758 the “ Three Brothers ” of Yarmouth,
returning from Greenland with one M’hale, was captured by
the French, but the latter had not always their own way, for
the same authority informs us that in the previous year
a Yarmouth Greenlander, the “ Prince William,” assisted by
the
Hope ” of London, captured a French privateer with
” on lioard, and carried her into
47 men and ” 3 ransomers

of that year,

‘‘

Shields.

1764 seven Yarmouth ships were employed in the
fishery, apparently with very little success, for they only
In

home seven Whales.

brought

The

English, notwithstanding

encouragement offered by the government, still seem to
have displayed very little energy in the prosecution of the
Whale-fishery, and were driven from the field by the superior
foresight, energy, and economical methods of the Dutch,
who between the years 1770 and 177S, both inclusive, made
1174 voyages against 603 by the English, but Anderson
(Origin of Commerce) referring to the year 1762 and writing
of the port of Yarmouth, says it had lately entered pretty
much into the Greenland fishery and sent out several ships
annually.
Quoting from a diary kept by one of the Youell
family under date of 23 J uly, 1786, Palmer gives the following
“ Went on board the
extract
Yarmouth and Norfolk
Greenland ships which have caught seven Whales each;” the
early return of these, and other whaling vessels to be mentioned
further on, seems remarkable.
It is further stated in the
Perlustrations of Great Yarmouth
that ” in 1801 twenty
ships were employed in this fishery, and returned from
the

’

‘

’

‘

:

‘

’

Greenland with rich cargoes, but heavy losses subsequently
p 2

MR.

206

T.

SOUTHWELL ON THE ARCTIC WHALE-FISHERY.

and early in the present [nineteenth] century the
Whale-fishery from Yarmouth was abandoned.” I have no
means either of confirming or confuting the above statement,
but am inclined to think that it must be an over-estimate as
to the number of vessels out from Yarmouth in i8oi, more
occurred,

especially as only 64 ships are recorded as having been fitted

out from British ports in that year

;

the decline of the fishery

probably coincided with the decrease in the amount of the
bounty which was at its maximum of 40s. per ton in 1781,

and
this

after a gradual reduction was
and the lessened consumption

finally abolished in 1820,

of Y'hale oil

by the

intro-

duction of gas lighting about that time, probably brought
about the decay and final virtual abandonment of the Whale
fishery

The
I

from the English ports.
following are the

have met with

Prince

William,

:

names

of the

Yarmouth whaling vessels

Elizabeth and Mary,

Trelawney,

Hunter,

Three Brothers,
Yarmouth,

Argus,

Norfolk, Alexander, and Charming Polly. With regard to
the vessel named the ” Yarmouth,” more than once mentioned

above, an interesting fact was communicated to Mr. Patterson

by a gentleman named Mitchell, who stated that the old
was sent to Australia in 1853, and he distinctly remembered her being beached at St. Kilda, near Melbourne, and

vessel

converted into a bathing hut, the area in front being fenced in

keep out the sharks, and that he had frequently used the
hulk for that pui'pose.
The ” oil houses ” used for refining the blubber were
situated at the south end of the town near the present Trinity
Wharf, and I believe are still in existence, although used for
to

other purposes.

The same absence

of

continuous and authentic records

also unfortunately applies to the port of

Lynn, which was

probably engaged in the Whale-fishery quite as early as

answer to my enquiries I learn that the
have been destroyed, and so far as
Sir Hamon
is known no oificial records of the voyages exist,
le Strange, of Hunstanton, writing of a Sperm Whale cast
ashore on his manor in 1626, says he was assisted in its cutting

Yarmouth; but

in

log-books of the vessels

\

I

f

I
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up and disposal by “ some that had bine

in the
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Greenland

Whales,” doubtless men belonging to Lynn, from
would appear that the Greenland fishery w'as even

fishing for

which

it

at that time no
‘

new industry from

History of Lynn,’ published in 1812

that port.
(vol.

ii.

In Richards’

p. 1163), the fol-

Greenland and Davis
Strait, or what is called the Whale-fishery, is another branch
and as
in which Lynn has been concerned for many years
it is still persevered in, it may be j)iesumed to have proved

lowing passage occurs

‘‘

:

The trade

to

:

The ships fitted out for this trade
Three or
generally sail in March and return about July.
four ships have been usually employed in this trade, and
sometimes more, but we understand that there are only two
no ungainful concern.

fitted

out this year ” (1812

?).

Norfolk Tour

above
but the Greenland
is quoted with the following addition
Trade has, within the last two or three years, been entirely
discontinued in consequence of the great decrease in the
demand for oil.” There can be no doubt a brisk Whaling trade
was carried on by the merchant aristocrats of Lynn, the
Bagges, Hogges, Everards, and others throughout the i8th
and early part of the 19th centuries. Lynn was then the
port of entry for large quantities of coals, timber, wine and
cork, and for the export of wheat and wool, which by a
very extensive inland system of water communication were
dispersed over, or collected from, several counties, but the
trade was gradually diverted into other channels, and the
inland water traffic superseded by railways
the great merchants whose stately houses still abound in the town, though
degraded to baser juirposes, gradually withdrew from vulgar
In Stacy’s

‘

’

(1829, vol.

i.

p. 443) the

:

;

competition.
In the
in

‘

New Annual

Register

’

for 17S8, p. 32 (as

quoted

Richards’ Lynn)

to Capt.

is recorded an adventure which occurred
Cook, of the ” Archangel,” which arrived at Lynn

from Greenland with two

—

August of that year the
captain was attacked by a bear and the sui'geon, who was
fifty yards away, by a lucky shot killed the bear instantly,
thus saving the captain from an untimely death.
The
fish in

2o8
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whalers'of the present day do not regard Bears as very

midable animals, no

less

than 200 having been killed by them

and four brought home

in the past season of 1905,
I

am indebted to Mr. H.

extracts from a

for-

Lynn

J. Hilling of

memorandum book

alive.

for the following

formerly in the possession

of the late Mr. Aldridge of Blackfriars Street,

Lynn.

July 21. Arrived [at Lynn] the Balcena from
Greenland with six fish the Experiment, seven,

1795.

;

and the Form with three fish.
The Experiment from Greenland arrived
Julj’ 9th.

1796.

with eight
July 28th.

1797.

at

fish.

The Fountain from Greenland

Lynn with

eleven fish

arrived

and the Experiment

;

also arrived with ten.

[Lynn] Roads with

1798.

Aug. 3rd. Experhnent
one fish.

1799.

July 23rd.

Experiment arrived with four

July 26th.

Fountain arrived with seven

July 2ist.
Aug. 2nd.

Experiment with six

^1800.

in the

Fountaine with

fish.

fish.

fish.

five fish.

1801.

July 19th. Fountaine arrived with eight fish;
Experiment, two fish.

1802.

July 15th.

Experiment, nine

July i8th.

Fountaine, six

fish.

fish.

Mr. Hilling was also kind enough to write
“

Thomas
Lynn the

Baines, the grandfather of

and

me

as follows

Thomas Baines

of

:

Kings

was captain of a small vessel
engaged in the Whale-fishery from the port of Lynn. In
looking through some more of Baines’ papers I came across
aj'page out of the log of the Experiment.
It is headed
in
Greenland,’ 1804, and gives two days’ work, Monday and
Tuesday," 23rd and 24th April. On the reverse is a rough
drawing of|the Lady Andover a three-mast vessel, ‘built in
artist

exploiter,

‘

—

the year 1805, of Wells.’

The

‘

”

Norfolk Chronicle,’ under the date of August 15th,

1818, records the arrival at

Capt.

Sanderson,

with

Lynn

eleven

of the whaler Enterprise,

fish,

supposed

to

produce

Norwich Nat. Soc.

Trans. Norfolk

vol. viii. p.

LEEDS MUG.
Mr.

W, H.

Hooth.

.SVr

OLD BLUBBER HOUSE AT LYNN.

Ste

in ihe collection of

/>rn:e 200,
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and estimated to be worth /6000 exclusiv'e of
whalebone, the whalebone alone which should weigh eight tons
at the present value (£2250 per ton), would be worth £18,000.
Capt. Manby of Yarmouth, who went to Greenland in the
160 tons of

oil

fst

ship Baffin of Liverpool, Capt. Scoresby in 1821 writes of
Capt. Sanderson of the Enterprise as “ a gentleman of great
ability

and possessed

matters,” the

Greenland

Daffffn

twenty years’ experience in whaling
spoke the Enterprise on ji-ine 7th, in the
of

sea.

The last (.late of a whaling voyage from Lynn given by
McCullock is the year 1821, but I am inclined to think that
year was not quite the finish of the fishery from that port.
Amongst the privileges granted by the government in the
year 1749 with a view to the encouragement of the Whalefishery in addition to a bounty of 30s. per ton, the crews of

exempted from impressment, and Mr. W. O.
Hunstanton, tells me that his father who was boat-

the vessels were

Smith

of

from Lynn held such a certificate.
Mr. W. H. Booth, of Handfortl Lodge, Ipswich, was good
enough to send me the photograph (see illustration facing
p. 208) of a Leeds mug in his possession* on which is a picture
steerer in a whaler

of the whaler

Bahvna

of

Lynn with her boats out attacking

a whale and bearing the following inscription

:

“.\ Ship from Lynn i)id Sail
And a Ship of nohle fame
Captain Haxter

The
I

Ik'leana

is

Commander

is

her name.'’

have a distinct recollection of seeing, when a boy, at Lynn,

an old vessel lying at the Whaling wharf in the Friar’s
the entrance to the river

Xar

;

fleet,

there were two erections, one

on each side of the river for the purpose of boiling down the
whale blubber, know as ” Blubber Houses.” That on the
west side of the river, on Pindar’s bank, for a photograph of

which forming the
to

illustration facing p.

Mr. Alfred Smith of Lynn,

is still

208

I

am

indebted

standing, and there are

dilapidated remains of the wharf at which the vessels dis-

charged their cargoes, but the building on the
*

Now

in

the

Norwich Castle Museum.

Town

side of
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the river, near the Friar’s Gateway, the uprights supporting

which were formed
There is also a
removed.
])art of

of Whales’ bones, has long
fine old

been

timbered house situated

South Lynn, now used as a public-house
with the sign of the “ Greenland Fishery,” and bearing the
in

Bridge Street,

a house bearing the same sign

date 1605

Norwich.

The

with which

I

following are the only
Irave

met

:

names

Archangel,

Oak Street,
Lynn whalers

in

is

of

Enterprise,

Balaena,

Experiment, Form, Fountain, and Jago.
I doubt not most of those present have from time to time
been surprised at coming upon cetacean remains in the form
of the lower jaw-bone of the Greenland Whale erected as an

ornamental arch or used

for gate posts or fencing, that too in

the most unlooked-for places often
wondered ” how they came thei'e
the whalers to bring these bones

and

we

to dispose of

see

them

far

”
!

from the sea, and have
It was the practice of

home

lashed to the rigging

as trophies or for the purposes to

them even now applied

;

the

number

still

which

remaining

They
and other causes, and
it may be well to give a list of such as I have seen or as have
come to my knowledge. As they doubtless all emanated from
Yarmouth and Lynn, I will commence with such as most
likely were derived from the former port and work round the
coast to Lynn and its neighbourhood.
First those in or near Norwich, all of which were probably
derived from Yarmouth.
A jaw-bone which formerly stood in the late Mr. Noverre’s
witnesses to the success of those ancient fishermen.
are rapidly disappearing from deca}’

garden

now

garden of 5 Ipswich Road.
In a garden at the back of the old Cotton factory in St.
Marlins, the rami of the lower mandible of a Whale cut into
pieces

in

Theatre Plain

and forming part

is

in the

of a fence

about four

feet in height,

still to be seen although very much decayed.
They were
found by the then occupier of the garden buried in the ground,
and he told me that at the time he found the bones an old
gentleman stated that he remembered a jaw-bone which was

are

set

up near St. Augustine’s gates, and he was
was the same as that then discovered.

believe

inclined to
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Tliere formerly stood just outside the Conisford Gate, at the

;outhern entrance to the city by King Street, an old Inn called
the “ Ship,” in front of which was a Whale’s jaw-bone with
other portions on each side the entrance door as

accompanying

the

illustration,

John Ninham (dated 1793)

THE “SHIP"

INN,

in

reduced from a sketch by

in Fitche’s

‘

Gates of Norwich.’

FORMERLY STANDING NEAR THE CONISFORD GATE,
NORWICH
From

1

shown

Kilche's

‘

Oates of Norwich.'

have not been able to discover precisely when

this

house

was demolished, but Messrs. J. & J. Colman kindly inform
me that their paper mill which now occupies its site was
completed in 1883, and that jirobably

it

was cleared away

in 1881.

An Inn

“Whalebone”

King Street
on the spot now occupied by a building used by ^Messrs.
J.
J. Colman as a Seed Warehouse next, on the city side,
called the

e.xisted

in

cS:

to Cooper’s Biscuit

Factory

;

the premises occupying the site

deed of conveyance dated 1852, as “ all
that messuage or tenement formerly used as a public-house

are described in a

MR.
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called the

‘

Whalebone,’ with tenement or dwelling-house

thereof,” and an old inhabitant
was
ornamented
by cetacean remains
assures me
Another Inn bearing the same
similarly to the ” Ship.”
strange device is still standing in New Catton, and the jawbone to which doubtless it owes its name is now in the garden
of Clare House near by. A similar relic is to be found in the
garden of the Grange, Old Catton, lately in the occupation

adjoining the north side

that

it

Arthur Bunting. I am informed that a public-house
called the “ Half Moon,” on the Dereham Road, had the
of Mr.

scapula of a

Whale

for a sign.

Yet another such arch is in the garden of the Mill House at
Cringleford, which Mr. Candler believes was placed there
about the time the mill was rebuilt in 1795.
Aylsham. A jaw-bone forms an arch at the foot of a bridge
over the back-water at Messrs. Bullock’s water-mill,

been there

many

years and nothing

At Slaughden, near Aldeburgh
informs

me

Mariners,”

is

known

it

has

as to its history.

(Suffolk), Mr.

James Hooper

that the sign of the Ferry House, the “ Three
is

inscribed on a whalebone, he supposes a jaw-

make sure he entered the house and inquired.
Yarmouth. The poet Southey, writing to his wife from
Ormesby on 29th May, 1798, says, “ Another peculiarity
about Yarmouth is the number of arches formed by the
”
jaw-bones of a Whale they trade much with Greenland there
bone

;

to

;

(Life

and correspondence

P- 335)-

of Southey,

by

Several of these trophies are

his son (1849),

still

’^ol.

in existence

;

i.

one

Bank House, formerly occupied by the late
Mr. Brightwen, now Barclay & Co., Limited. A similar arch
formerly stood on the South Denes, but it is now in the premises
Mr. A. Lark in a letter to the
of the Yarmouth Gas Works.
Yarmouth Independent,’ dated 6 July, 1901, says he well
at the

back

of the

‘

remembers about 45 years before that date (1856 ?) being told
by a very genial old gentleman that ” he had been captain of
a whaler^^which belonged to and sailed from Yarmouth, which
vessel was named the
Yarmouth,’ and he was the captor
of aWhale the jaw-bone of which he brought home to Yarmouth
and which afterwards stood on the South Denes. From this
‘
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Whale, he told me, he secured 30 tons of oil ” a very fine
Whale, and likely to be impressed on his memory but I think
;

;

the particular bone in cpiestion, of which the
illustration

accompanying
from Palmer’s Perlustrations,’ had been in its
place on the Denes surrounded by the
“ lovers’ seat,” at an earlier date than
could be assigned to it from the above
‘

is

statement.

“Yarmouth” went

the

Southtown
late in

with

covered with ivy

a garden on Gordon Road,

in

Mrs. R. P. Chamberlin

the occupation of Mr. Sacret.”

informs

me

to Australia in

Mr. Lark mentions a jaw-bone in

1853.

“

be seen above, that

It will

that a jaw-bone in the form of an arch covered

the garden of Wesibourne Lodge, Beccles Road,

i\'y is in

Yarmouth, and that other portions have been used for railings
to some cottages near by.
Caister Castle. I have seen in the garden of Caister Castle
a fine jaw-bone partially covered with ivy.

We now

Lynn

pass into the

district.

Mr. Alexander Napier

F. Wells.

tells

me

that there

town of M'ells.
The same gentleman tells me that

is,

or

was, a jawbone arch in the

Wighton.

there

is

very large arch at the entrance to Mr. Powell’s drive

a
at

W'ighton.

Mr. Hy. Mayes of Lynn, in a letter to the

Thornham.
‘

Lynn Advertiser,’
” came across

he

states that during a stay at

eight

whalebones

stands at the old school-house corner, one
the lane near the Life-boat Inn

Lane’s yard

;

two

in

Mr.

Tom

;

Thornham
One

that village.

in

is

a gate-post in

there are two in Mr. Fred

Jones’ field near his farm-house,

and two pieces, apparently having been one gate-post, lying
in

a dry "ditch in the Titchwell road, near the

ments.

I

am

Thornham

allot-

informed there are several others on Mrs.

Ames Lyde’s estate at Thornham. I also remember 50 years
ago there was a fine specimen upon the sand-hills as a boundary
between Thornham and Titchwell.
In my opinion
[he says] these whalebones at Thornham vv'ere taken there
from Kings Lynn by the late William Hogge, Esq. [grandfather
.

.
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Ames Lyde] who

I

employed

believe

vessels in the

Greenland fishery.”

Congham.

Mr. G.

S.

Buxton

tells

me

that there are several

lengths of Whales’ bones in the form of posts about 2 feet 6

above the ground, against the corners
at

of walls in the

in.

garden

Congham Lodge.
Arch on the Knoll, Ken

Snettisham.

Hill,

by

the foot-path

on the property of Sir Edwd. Green, Bart.
East Dereham. A Whale’s jaw-bone formerly stood at the
entrance of a yard in High Street, East Dereham, occupied by
a grocer,

named Barkham.
Another has been

Necton, near Swaffham.

for

many

years

at the garden entrance to a small farm-house in Chantery Lane,

Necton.

Lynn. There are three sets of jaw-bones in the garden of
a house in Stonegate Street, Lynn, formerly occupied by Mr.
Joseph Wales, owner of the “ Jago,” Capt. Curtis the house
was built and the garden laid out in i8ii, and it is believed that
the bones were placed there about that time. They are in
;

bad

A

condition.
fine

jaw-bone formerly in the garden of the London and

Provincial

Bank

(late

now

Jarvis and Jarvis) on the Tuesda}/

Lynn Museum.
was formerly standing at the back entrance
to a house in Bird-cage Walk, Lynn.
I could not find any
trace of it and presume it has been removed.
The roof of the shed adjoining the old Blubber House at
Lynn as mentioned above, was supported by Whales’ bones,
IMarket Place,

A

is

erected at the

similar trophy

but the building has been removed.
Wiggenhall

St.

German’s.

An

old building used as a smithy

brick walls 15 or 16 Whales’ bones, they stand
at the corners and at intervals all round the building, the wall

has built into

its

plates at the eaves resting

upon them, seven

or eight feet

from the ground.

Downham.
house

in

The sign-board

Bridge Street,

jaw-bone, which

Mr.

Wm.

I

of the

Downham,

is

“White Hart” publicsupported by a Whale’s

have not seen.

Easter of

St.

Germain’s, to

whom

I

am

indebted
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above information, also informs me that at Magdalen,
8 miles up the river Ouse from Lynn, is a sharp bend in the
river known as “ Blubberhouse Point,” but as to the origin
of the appellation nothing now is known.
such interesting relics
I doubt not there are many other
which I have not seen but of which I should be glad to be
for the

informed.

V.

THE CLASSIFICATION

OF

NORFOLK

FLINT

IMPLEMENTS.
By W.

Ci.

Cl.vrke.

Read ^oth January, igo6.

When

examining a large collection of the flint implements and
weapons of prehistoric man, it is obvious that they represent,
from the roughest to the most highly finished, successive stages
in the development of mankind.
Differences of design, chipping, and patination, denote varying degrees of antiquity, for
perfection in the art of chipping flint

was only attained by

an extremely lengthy period. From the
commencement of the study of prehistoric archieology until
a few years ago, the division into Paleolithic and Neolithic
the

labours

stages

of

of

culture

sufficed

for

all

In Belgium,

purposes.

and the Thames Valley, the graveP yielding Paleolithic
implements have been elaborately classified, and efforts are
now being made similarly to divide the implements of the
Neolithic age, though as they are all found on the surface,
France,

the difficulties are greater,

for

no assistance

in

determining

MR. W.

2 i6

G.
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by the geologist. But in
two
long
periods,
with their comparatively
these

relative antiquity can be rendered

addition to

well-marked

line of demarcation,

a third, the Eolithic, has

been added since 1892.

I.

As

EOLITHIC.

Professor A. C. Haddon, Sc.D., F.R.S., said in his presi-

dential address to the Anthropological Section of the British

Association

—

“ It is obvious that the shapely
1905
Paleoliths of the older gravels could not have been the
in

:

attempts at implement-making by our forefathers.”
Their ruder prototypes are called Eoliths, and M. A. Rutot,
Conservateur au IMusee Royal d'Histoire Naturelle de

first

Bruxelles, considers* that the period during which they were

used was more important and probably longer than the

combined

and Neolithic periods. Admitting the
extremely gradual growth of all human culture and skill in
handicrafts, the earliest stone implements chipped by man
must have been very rough, and this renders the artificial
nature of the chipping on Eoliths liable to dispute. Among
the arguments in support of their purposeful adaptation by

human

Paleolithic

agency, are the facts that archaeologically the chipping

has the characteristic appearance of that of

man

in later times,

and the implements are of such forms as would be most easily
and that geologicall}'^ they usually occur where one
would expect to find any traces of man’s handiwork older

made

;

than the Paleolithic age. The recurrence of certain particular
forms the fact that in most instances the edges are quite
sharp, and that some of the best chipping is in hollows between
;

points that are unchipped, seems strong evidence in favour
of their acceptance as the earliest existing products of

man’s

industry.
Eolithic implements have been found in large

numbers

in

of. Kent, Surrey, Sussex, Essex, Hampshire,
and Wiltshire, the north of France, Belgium, Germany, in

the plateau gravels

*

‘

L’etat actual de la question de I’antiquitd de I’homnie.’

Society Beige de Geologic de Paleontologie et d’Hydrologie, vol.

Hulletin de la
xvii. p.

427.
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Egypt, near Johannesburg, and in Queensland. In Kent the
implements occur in plateau gravels, which appear to have
been deposited when the present Wealden plain was occupied
by a range of hills elevated about 2500 feet above the present
surface,

and when the

rivers flowed north

and south from the

watershed at least 400 feet above their present level.*
To the English localities already recorded I have now to

add Eaton, near Norwich, which (with the exception of the
somewhat doubtfully worked flints found in the Cromer
Forest-Bed at Kunton by Mr. Lewis Abbott)

is

the

first

and with the e.xception just named the
most northerly spot in Europe at which Eoliths have yet been
discovered.
The first implement was found on the surface
last year by Mr. G. Rye, of Norwich, and my identification
of it as an Eolith was confirmed by Mr. Benjamin Harrison, of
Ightham, and Professor T. Rupert Jones, F.R.S., F.G.S.
The former described it as a suj)erior kindof Eolith representing
the transitional period when the early workers began to flake

record for Norfolk,

in

a better style, in addition to the characteristic hacking.

Professor T. R. Jones says

:

—“

'I'he

hollow on the concave

was produced intentionally by human agency.” This implement
has a bulky butt, some of the more obtrusive angles of which
have been removed by narrow chippings. Beneath, it is flat,
and on one side is a big hollow in which there has been plenty

edge shows

by

its

large

and small

chii)pings that

it

.

As a

of typical hacking.

result of this concavity there is a

comparatively narrow point from which various tiny flakes
have been removed.

Its colour

is

a peculiar bronze-brown

with a mottled appearance in places
just under,

and greatest width

;

its

greatest length

just over, three inches.

is

After

confirmation of the Eolithic character of this implement,
Mr. G.

Rye and

sought for the bed from which

came,
in the stones excavated from Eaton lime-kiln have found
over 100 Eoliths, taken from beds varying in thickness from
I

it

and

a few inches to several feet,

and

in

depth from the surface

from about 16 to 30 feet, the surface here being just below
the loo-foot-level.
* British

Museum ‘Guide

to the Antiquities of the Stone Age,’ p. 25.

\
(

J
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Four specimens were submitted to Professor T. R. Jones,
||

F.R.S.,

who

states that there

is

uncertainty with regard to

i|

one, but the others definitely show their human origin.
Of
“
It seems to be definitely chipped
one specimen he says

i

with a nearly circular blunt edge, some chief chippings of

•

:

—

)j

on the thickest part, making it
The stone has been flaked off some former
the smooth side shows the other side retaining some

large, vertical, parallel flakes

a blunt chisel.

block as

<

t

;

of the original rough surface.”
Another implement he de”
scribes as a
fragment of a coarse flake, struck off a block,
of

which a part

on the converse

\

vertical parallel chippings

j

of the original surface remains

side of the specimen.

Some bold

have given it an irregular rhomboidal shape with a sharp
projection between two hollow shoulders on one edge.
The
formal chipping being intentional shows its human origin.”
Four other specimens were carefully examined by M. Rutot,
of Brussels.
All he considers undoubted Eoliths.
The best
specimen, he says, is derived from a flint intentionally
fractured, with bulb of percussion, and appears to be a
scraper, utilised at one end, and bearing ” la retouche
d’accommodation ” on the two sides. The next best implement also appears to be a scraper, and is certainly made from
a flint fractured intentionally with bulb of percussion. A
third example he described as a core, afterwards used as
a hammer, and a fourth resembles a ” retouchoir.” M. Rutot
considers that these implements are most nearly allied with
those of the Mesvinien type, the later of the two Eolithic
periods, the earlier beingtheReutelien. Of the Mesvinien period
he says* the characteristic is the very great variety of implements, and the absence of typical forms, uniformly produced.
Mesvinien man never having mined flint, but being always
restricted to gathering the blocks from the flint-beds which
then covered immense areas, it is easy to conceive, says M.
Rutot, that as the nature and form of the flints varied considerably, equally would the forms of the chipped implements,
* “ Sur I’age des gisements de silex

communes de
p. 27.

t

lailles

decouverls sur

Ilaine-Saint-I’ierre, Ressaix, Epinois, etc.”

le territoire

By A. Rutot,

des

1899,

(i

1

1

•

1

t

m

a
I

I

;

>ii

if

>4
Iff

i4

1

^
fe

>
>
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implements of this type appear to come within
three different classes, answering generally to the three uses

All the Belgian

of striking, scraping,

and boring.

Eaton Eoliths are formed of a half or smaller
portion of a flint pebble which has been broken in two or
more pieces. Only in a few instances has the flat under portion
been chipped. As a general rule most of the crust is left on
the top and the chipping has been done round the edges of
the flint.
In many respects it differs from the hacking of
the Kentish Eoliths and is undoubtedly a decided stage in
advance, for there are, on practically every implement,
signs of genuine flaking, some of the narrow strips of flint
With
thus removed being nearly three inches in length.
a somewhat limited number of specimens it is impossil.fle to
There
generalise accurately, but certain types seem to recur.
are scrapers of irregular form, but with one end abraded,
apparently by use, as the other edges are sharp big borers,
the points being made by chipping a hollow on each side
and others, bearing a
massive square-ended implements
family likeness to the a.xes of the Paleolithic period, though
lacking their finish. Similar implements, “ between the typical
Eoliths and the earlier Paleoliths,”* appear to have been
found in the valley of the Darent, West Kent, where the
chipping is finer and types more numerous than in the earlier
examples from the true plateau gravels. One implement
“ shows work on all edges, with slight attempts at flaking,
and at one extremity there is a curved portion resembling
Most

of the

<

;

;

;

the concave scrapers of Eolithic gravels.”

This describes,

implement found at Eaton.
According to a table given by M. Rutot f the Kentish plateau
Eoliths belong to the Middle Pliocene, and those of the Cromer
Forest-Bed to the Upper Pliocene, both, of course, in the
Tertiary period.
In the Quaternary period come the Reutelien
and Mesvenien industries, both, in Belgium, characteristic of
the first ice-period, the former marking its waxing and the

fairly accurately,

*

“Notes on

the

Prehistoric

first

Man

in

West Kent,”

‘.Antiquary,’

March and

April, 1905.
t

“ L’etat actual de

VOL. VIII.

la

question de I’antiquite de

Thomme,”

p.

437.

Q
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In that part of the Eaton pit from which

waning.

latter its

the Eoliths

come the chalk

sands and pebbly gravels.
in

is

by about 30

overlaid

feet of

Eoliths occur in the latter chiefly

two small beds, one about 16

feet

from the surface and

the other resting on the chalk, a foot above which implements

have been found in situ. Mr. F. W. Harmer, F.G.S., kindly
examined the strata and believes that the sands and gravels
are early glacial, and older than the brick-earth which occurs
immediately north of Norwich. The comparative regularity
of the stratification of the gravel and the big beds of sand
seem, in my opinion, to indicate that the conditions under
which they originated were not those of torrential streams,
thus rendering more difficult any explanation of the chipping
on these flints as the result of natural forces. Supposing
that man were pre-glacial, the floods that marked the southward extension of the first great glaciers would naturally
sweep his flint tools and weapons from the land-surface and
deposit

them among other

similarly,

period.
little

if

man

But on

in

flints

beds of gravel.

dwelt in the district during an inter-glacial
this question

we

can, in Norfolk, speak with

confidence, and much more investigation

before a satisfactory decision can be arrived

II.

Owing

Or,

is

needed

at.

PALEOLITHIC.

to the sparsity of Norfolk localities in

which Paleolithic

implements have been found, and the absence of reliable
data as to the various horizons, it is improbable that until

flint

further excavations are

made and

scientifically

described,

anything will be added to the East Anglian classification

mentioned by Mr.
of the Stone Age
differentiates

implements,

C.

H. Read

in

three

Guide to the Antiquities
He there
the British Museum.’ (p. 8.)
in the

horizons

all inter-glacial,

of

and

‘

beds

yielding

Paleolithic

one older than the chalky

boulder clay, the succession of beds in descending order being
(i)

Hessle boulder clay,

purple boulder cla}^

(4)

(2)

late paleolithic implements, (3)

intermediate paleolithic,

(5)

chalky

MR.

\V. G.
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boulder clay and,
diate

and

(6)

early paleolithic.

late Paleolithic

implements

Though
all

occur

221

early, interme-

in the

watershed

none of the early or intermediate appears to
have been recorded from the Norfolk side of the stream, and
in the absence of detail it seems impossible to classify the
twenty Norfolk localities with which we are acquainted,
although those in the Little Ouse and Thet valle3’s undoubtedly
belong to the late Paleolithic period. All the pits below Thetford

of the Little Ouse,

and are now quite
overgrown. P)Ut in the river-drift at Snarehill, about a mile above
Thetford, on low ground some 200 3’ards from the left bank of
the river 'I'het, well-worked Paleolithic implements have been
found at odd times during the past 15 3'ears, while raising
have been closed

for

stone with which to

Thetford,

some 25 years

mend

who secured

the roads.

past,

Mr.

.A..

G. Cronshey, of

those found about i8go, has a pick

long and 4 in. wide at the butt, which has the original
crust
three
a hatchet, almost rectangular, 7 in. by 3J in.
8

in.

;

;

small

a.xes,

10

long,

in.

here

and

is

and an oval implement. .About 1900 a fine axe
9 in. in girth and weighing 2 lb. 10 oz., was found

now

in

my

collection.

Stone for roads on the

Shadwell estate was again raised from this

and some

pit in the

winter of

implements were discovered.
The score or so of implements then found arc of varying
types, as a rule splendidly^ chipped, and very symmetrical.
In some cases they' have the ochreous patina on one face only,
while in others the gravelly stain covers the whole surface.
Mr. F. Russell, of Thetford. has eleven good examples, perfect
1904-5,

in

e.xcellent

The

every respect, and several others not quite so good.

main types are four, (i) the ordinary a.xe, (2) the pick. (3)
narrow oval implement, (4) broad oval or discoidal implement.
The biggest specimen of each type measures respectively
^4 hy 1 4 in. thick 8 by 3^ by 2 in. thick 5 by 3 by
5i
and 3 by' 2.] by i. The picks especially arc very fine, having
big butts and long tapering points.
.An a.xe belonging to
Mr. \V. .A. Dutt, of Lowestoft, is 7I by 3 in. with a girth of
My own
9 inches at the butt and 7J in. in the middle.
specimens are an axe 5J by zk in. at the widest part, and i J in.
;

thick,

;

one side ochreous, the other a lustrous black

P

;

2

and
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a hatchet 7 in. long by 3J at the widest part, the original
It is worked at the end, and to a
crust forming a handle.
length of 5 in. on one side, while on the other there
any chipping.

hardly

NEOLITHIC.

III.

There

is

has been a good deal of discussion as to the relationship

of Paleolithic

and Neolithic man, as

a direct descendant of

whether the one was
the other, or whether Neolithic man
to

was an invader who came some time after his prototype had
disappeared.
In England there appears to be a gap between
the two periods, but on the Continent the presumed hiatus
has been bridged over.

we

If

accept the longer estimate of

the duration of the Neolithic Age, which

now becoming

is

more generally adopted by archaeologists, in the period from
22,000 to 2,000 B.c. it is most probable that there would be
considerable

But while

differences

the

in

skill

of

the

flint-workers.

excellent classifications of the implements of the

Paleolithic period

have been attempted,

has at present

little

been done with those of the Neolithic Age.
Professor
Doigneau has* divided it into two periods, the Campignien
and Robenhausien the implements of the former characterised
;

by a I'esemblance to Paleolithic forms, by the “ tranchet ”
and the double-ended axe the latter by the polishing and
perfecting of the implements, and a great increase in the
number of types. In England we seem to have got little
further than the suggestion of Messrs. M. A. C. Hinton and
;

A. S. Kennard,!

who

place implements of the Cissbury type

as next to the most recent Paleoliths in the
Valley.

In Norfolk

it is, I

Lower Thames

think, possible to distinguish four

classes of Neolithic flint implements, although su])j)osing that

they represent successive stages in the evolution of Iberian
culture,

it

is

extremely probable that

accurate classification

As a preliminary
*
f

is

the\^

overlap,

thus rendered additionally

classification

I

and

difficult.

should suggest a division of

‘

Nos Ancctres

‘

Proceedings of the Geologists’ Association,’ vol.

Trimitifs,’ Paris, 1905, p. 37.
\ix. ])art

ii.
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Neolithic implements into

Cissbury type;

(2)

;

early Neolithic,

(i)

or

intermediate Neolithic, or those typical

of the heavier lands of the county,

subsoil
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(3) late Neolithic, or those

where boulder clay is the
from the lighter lands, or
or other stone which has

sandy sites, and (4) those of flint
been polished, or of igneous rocks.
(i)
Early Neolithic, or Cissbury type. Implements of
this type are only found in a few localities, and probably
only where ancient flint-quarries are situated, such as Cissbury

Camp, Sussex, and other isolated hills in the North and South
Downs Spiennes, in Belgium Larne, near Belfast Grimes
Graves Weeting, Massingham Heath, and Ringland, in Norfolk.
The colour of these implements is j')erhaps their most characteristic feature.
At Cissbury, Lieut. -Col. Lane-Fox (afterwards

I

;

J

'

I

;

;

General Pitt-Rivers) says* in describing his finds, that the

implements “ at the time of their fabrication were of course
dark colour of the interior of a block of flint.
the course of ages, their surface lias become whitened

of the natural

But in
by decomposition, so as

to resemble to the unpractised eye

the outer coating of a flint
flakes

dug out

of a

bed

nodule.”

of clay

‘‘

He adds

that

some

retain to a greater extent

At Grimes Graves, the
implements are all grey or white, but more polished than those
of Massingham and Ringland, probably due to the more exposed situation on the border of the fenland and the greater
quantity of moving sand. Dr. C. B. Plowright saysf that
many of the Massingham implements were almost porous,
their original

dark blue colour.”

resembling unglazed porcelain, but those found on the surface

were as highly polished as ordinary Neoliths.
varied from

‘‘

creamy white

to pale blue, often mottled with

and frequenth^ covered by
minute black or dark brown specks.” These are also very
frequent on the Ringland implements.
I broke nine Ringland
implements of the Cissbury type and found the white coating
on all was extremely thin, not e.xceeding
in. in thickness.
The interior of three may be described as black, of four as
yellowish or brownish patches,

’

Their colour

*
t

‘

.-\rch.vologia,’ vol. xlii. p.

53

el seq.

Trans. Norfolk and Norwich Nat. Soc. vol.

v. p.

250.

;

W.
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dark grey and of two as light grey, one of the latter being
the only piece of flint which had lost its crystalline appearance.
In a few cases the surface was partly decomposed.

implements varies from black

interior of these

and

it

may

to blue

The

and grey,

possibly be that the two latter are changes in the

process from black to white, with a concurrent change in the
texture of the
that the

flint

from crystalline

It

is

certain

external weathering on the sandy site Neoliths

first

a bluish colouration,

In some the colouring
in others

to opaque.

it is

shades and stages of which occur.

all
is

is

as delicate as the

bloom

of a

peach

a decided patina of measurable thickness.

a small pointed scraper, a sandy

site type,

I

;

On

found on Rushford

Heath, the base of the implement appears to have been
protected in some way, and has retained

its

original colour,

but the pointed end shows various stages of weathering from

The

blue to white.

investigations of Mr. B. C. Polkinghorne,*

seem to prove that the alteration of colour in Cissbury type
implements is due to the “ dissolving out of the more soluble
colloidal silica by rain-water charged with carbonic acid.”
This white weathering seems to be one proof of the antiquity

implements compared with others of the Neolithic
Another is furnished by the absence of rubbed impleage.
ments at the flint-workings. At Cissbury a single fragment
of a polished axe was found one foot from the surface in a pit
they are equally rare at Spiennes, where the flint pits are on
a larger scale than either at Grimes Graves or Cissbury. In
Grimes Graves a polished basalt axe was found, but neither
at Massingham nor Ringland have rubbed implements been

of these

known

to occur.

implements

is

Further proof of the antiquity of these

provided by their partial rechipping

Neolithic times, for the exposed dark inner

flint is

in later

unaffected

thousand years. Forty per cent,
of the Ringland implements appear to have been rechipped,

by the changes

of several

generally for use as knives or hollow scrapers.

implements of the Cissbury type are few
most have but little secondary chipping and that chiefly on the
This
the flaking is bold and the implements bulky.
edges

The

vaiueties of

;

* ‘Neolithic

Man

in Nortli-easl .Surre}',’ p.

1

S2

.

MR.
is
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crafts-

Colonel Lane-Fo.x said that the implements found

and Sir John Evans
adds that some of them were long and narrow, and some
rough-hewn with the two ends almost of the same form.
He also mentions ilakes, boring tools, scrapers, and a kind of
chopper or wedge for splitting the chalk. At Massingham,
Dr. Plowright distinguished in addition to flakes and axes,
})icks, hammer-i)icks, borers, diggers, and hand-choppers, and
a few scrajjers.
Some of the imj^lements weighed as much as
Flakes were in some cases chips as thin as card5 pounds.
board others 6 or 8 inches long and proportionately thick.
The Kingland implements of the Cissbury type were first found
by myself on stone heaps, and on exploring the neighbourhood,
Mr. G. Rye and I found that they had been gathered from the
surface of two fields sloping upwards from the alluvium bordering the Wensum, and only from 30 to 40 feet above sea-level.
The fields adjoin the highway between the Ringland Hills
and the Beehive Lodge, Costessey, and rise gently to the
base of a tree-covered ridge known as Cobbs Hills. I have
no doubt that the flint from which the implements were
made was excavated in the vicinity, but hav'c not yet been
able to find traces of the flint-j)its, which may have been in
the sides of the hills.
The implements are easily distinguishable, as on a space of about 440 yards by 90 yards, every
white or grey stone is chipped, and they are usually of large
size.
About 300 implements have been found at present.
at Cissbury

were almost

all

rough

a.xes,

;

My own

specimens

— 228

in

number

—a})pear

into eight varieties, the proportion of
cores, 2

per cent.

;

implements

other, the thinner side

worked

roughly to

each being as follows

sloj)ing

fall
:

from one side to the

to a cutting edge, 3 per cent.

;

pointed implements, 6 per cent.
axes, 7 per cent.
oval or discoidal implements, 9 per cent.
triangular implements, shaped somewhat like a French “ tranchet,” 16 per
long,

;

;

;

square-ended implements, 27 per cent., and flakes, 30 per
cent.
Though individual flakes may be much smaller than
cent.

;

individual flakes of the later Neolithic age, yet in a series the
superior size of the Cissbury type

is

evident,

and the same

MR. W. G. CLARKE
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applies to the implements.

In Norwich Castle-Museum there

a Grimes Graves flake 5 inches long and 4 inches wide;
Mr. G. Rye has one from Ringland 4^ inches wide and 4 inches

is

long

;

I

have two, from Ringland, one

4|-

inches wide, and

the other 4 inches wide, and 6 inches in length.
Many of
the implements are from i-|- to 3 inches between the flaking
ridges, and one core bears evidence of having had 10 flakes

struck from

Mr. G.

Rye has two

hand-picks, one 6| inches
long, the other 6 inches, and a symmetrical axe just over
it.

and if inches at
the cutting edge, tapering slightly to the other end. I have

5 inches long, 2 ^ inches at the widest part,

a symmetrical axe 4f inches long another 4f long, and
inch
wide at each end but the best is flat-backed, 5 by
inches at
;

;

the widest part, extremely well shaped, and boldly chipped

round the edges,
So far as the known evidence goes it seems probable that
the communities at Grimes Graves, Massingham, and Ringland were the only contemporary ones in the county of
Norfolk, and the conclusions to be drawn from the chipping
of the Cissbury type implements apparently indicate a new
i

race rather than fusion with the old, for the chipping

is

far

below that of the later periods of the Paleolithic age.
Intermediate Neolithic, or Boulder Clay type. While
(2)
there is no difficulty in distinguishing Neolithic implements
of the first and fourth groups, the dividing line between
the second and third is by no means clearly marked, the one
in

some

localities

implements of

appearing to merge into the other.

this

group

are,

the surface of cultivated fields

county,

found chiefly on
on the heavier land of the

as a rule,

although sometimes occurring

with implements of more recent date.
to the bulk of the

made from

implements

The

in the

on

sandy patches

In contradistinction

next group, these are

surface flints derived directly or indirectly from

and as a consequence of the material
fracturing more easily owing to long exposure to the weather,
the

boulder clay,

the chipping, except in rare instances, will not bear comparison

with' that on the excavated

flint

of a later period,

certainly an advance on that of the Cissbury type.

though
It

is
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do not think

it
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probable, that implements

might be contemporary with those of the Cissbury
type, for while the excavated flint would weather in the
course of ages, that which had been long exposed to atmospheric changes and had lost almost all its moisture before
In most cases the
being chipped, would not be so affected.
flint is opaque, and in many instances the chipping is someof this type

what

because of the absence of attrition, and

dull, possibly

from particles of sand. As might be
expected, the implements are, as a rule, poor in design, and
From Norfolk specimens in various
their variety is limited.
collections the chief varieties appear to be axes of the rudest
hollow scrapers,
type, but with a well-worked cutting edge
somewhat irregularly worked, and occasionally right-angled
instead of concave
jiointed implements, probably used as
single-edged
borers, awls, or drills
rough fabricators
flake-knives
square-ended, oval, and thumb-nail scrapers
discoidal implements
implements of irregular shape with
one end chipped to a working edge and a number of nondescript implements worked all round, for which no definite
use can be assigned.
A typical form of implement is a
nodule broken in halves, with the crust left on except at one
end, where the chipping though covering only a small portion
of the implement is often very delicate.
As the majority of
the implements are formed of portions of flint nodules, instead
of flakes, they are much thicker than those in the next group.
It is very probable that these are by far the most abundant
implements in the county in four hours’ search at Ringland
one day, ^Ir. G. Rye and I found 294 in addition to 42 of the
Cissbury type but they are overlooked except by those with
some amount of special knowledge, as there is little in their
the resultant polish,

;

;

;

;

;

;

;

;

—

—

outline to indicate that they are artifacts

determined by the chipping.
it

is

While

in the

;

it

can only be

majority of cases

quite easy to distinguish the intermediate Neolithic

implements, in others there appears to have been a decided

development and ultimately an approximation to the implements of the late Neolithic type. This is the case at Ringland
where the chipping of some of the boulder clay implements

22S
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SO fine as to be indistinguishable

site people,

and

were made later
boulder clay

it is

from that by the sandy

not improbable that these implements

in the Neolithic period

than those of other

sites.

Thinking that in the different groups there would probably
be varying proportions of implements with portions of the
original crust remaining, and also with the top of the bulb
of percussion

removed by a

examined 316 of
the boulder clay type, and adopted
single chip,

the Cissbury type, 1355 of
the figures given in last year’s

I

with regard
implements from Thetford district, chiefly from sandy
sites, with a few boulder clay and polished.
In the first and
third groups the majority of the implements are probably
made of flint excavated fi'om the chalk and the proportions
with chipped bulbs of percussion are 38.9 and 47 per cent,
respectively in the second group where the implements are
chiefly made from nodules, not flakes, the proportion is 20.5 per
cent.
As might be expected, the proportion of implements
with pieces of the outer crust still remaining on them, is much
greater in the boulder clay than in the other groups, being
46.8 per cent, in the Cissbury type, 47 per cent, in the sandy
site type, and 71
in the boulder clay type.
That the
percentage of crust in implements of the boulder clay type
is fairly constant is proved by three instances.
On a typical
boulder clay area, that on the table-land west of Norwich
and between the rivers Yare and Wensum, the proportion
of implements (581 in number) with chipped bulbs is 18.9 per
cent, and those with crust 73.1 per cent.
in 333 implements
from Ringland, the proportions are 26.7 and 70.2 and in
150 implements collected by Mr. W. A. Dutt in north-east
Suffolk and along the banks of the Waveney, the proportions
are 9.3 and 69.3.
Late Neolithic, or Sandy Site type. The implements
(3)
found on typical sandy sites, chiefly in the south-west of the
county, are as a rule chipped, occasionally chipped and
‘

Transactions

’

to 593

;

;

;

rubbed, and splendidly finished.

They mark

the height of

perfection which the art of flint-working attained in Neolithic
times.

Not only

is

the

workmanship

of the

implements from

MR. W. G. CLARKE ON NORFOLK FLINT IMl'LEMENTS.
arenaceous areas

much more

design than those from the

22Q

delicate, but they are of better

heavy

lands.

Many well-known

forms, such as arrow-heads, spear-heads, lance-heads, needlescrapers,

and saws first

triangular knives,

ajipear,

and the more delicately chipped

awls, borers, hollow scrapers, fabricators,

and scrapers are only found among the sandysiteNeoliths.
'Numerous implements are of semi-transparent Hint, the flakes
being very thin, and they generally occur in large quantities.
'Some are weathered a bluish colour, and many of these have
been rechipped. As the rechipped portions have not weathered
at all it is obvious that even this section of the Neolithic
period must have been of long duration.
Isolated specimens
of the sandy site Neoliths are found in boulder clay areas,
and boulder clay implemenis not infrequently occur in
localities where the sandy site imjilements are extremely
abundant. With regard to the number of sandy site implements, on August jist, 1905, Mr. \\'. A. Dutt and 1 measured
off a rod of land in the inirish of Santon not far south-east of
(Irimes Graves.
It was on a “ breck ” j)robably ploughed
-about ten years ago.
Furrows divided it into ten strips.
Of these the si.x nearer the river were extremely productive,
axes,

upper four not to nearly so great a degree. Our measurement was made on the seventh strip from the river, on which
we found far fewer implements than on the strij)s lower down.
the

.

'

We

counted every piece of chipped

we had

flint

lying on the surface

There were no really first-class
implements, but those which were undoubtedly of human
workmanshij:) were
i chisel, 2 hollow scrapers, 4 borers,
5 scrapers, 5 large implements, 10 knives, 28 flakes, and 74
chips, a total of 129.
Taking this as an average of the purely
surface implements on one square mile of “ breck ” land,
we get the astounding total of 13.209,600 worked flints.
There are many miles where similar totals could be obtained
and the various horizontal layers would add incalculably to
the number.
Leaving out of account the flakes and the chips,
evidence that the implements were manufactured on the
spot, probably of flint obtained from Grimes Graves, the
number of implements on the rod was 27, which gives 2, 764,800
of the

rod

enclosed.

:

—
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4320 to the acre. From this enormous
number of implements it is obvious either that there must have
to the square mile or

been a large population, or the locality must have been
occupied for a very lengthy period. All the evidence favours
It is very probable that many of these
the latter hypothesis.

sandy sites were used after the introduction of the culture of
the Bronze age, and it is noteworthy that at Weeting, Santon,
Rushford, West Harling, Hai'pley, and Broome, as well as on
the Suffolk banks of the Waveney and Little Ouse, and the
heathland country round Woodbridge, Neolithic implements
of the most delicate type are found in the immediate neighbourhood of round barrows, possibly of the Bronze age.
Implements of polished flint or other stone, or made
(4)

The Iberian farmers

of igneous or other rocks.

of the Neolithic

age appear to have settled chifly on the hill-tops and gradually

extended cultivation down the slopes.

The succeeding

Goidels of the Bronze age, however, planted their homesteads
in the fertile valleys.

can

It

now hardly be doubted

that

throughout the Bronze age, stone implements of certain kinds
were still utilised, and probably the big polished axes
magnificent specimens of which are in the Fitch

Norwich Castle-iMuseum

—

perforated axes, and

various kinds of stone were

.first

used.

Room

of the

hammers

of

Implements chipped

and afterwards rubbed may mark the transitional stage
between sandy site implements solely chipped and implements
solely rubbed.
With boulder clay and sandy site implements
it is
is

possible for a prehistoric archaeologist to say whether

likely they will be

found

these forecasts arc justified

appear,

however,

to

in certain localities,

by

events.

and as a

it

rule

Polished implements

be discovered by accident.

Though

there are over eighty Norfolk localities for polished imple-

ments, they each represent but a few specimens
cases only one
are sandy sites

—while

some

—

in

most

where there
thousands of implements have been found.
in

of the parishes
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VI.

HOLOSTEUM UMBELLATUM, L., STATICE
RETICULATA, L., & PHLEUM BOEHMERI. Wibel.
By

a. Bennett, F.L.S.

Read ^oth January, 1906.
In the

above we have three more East Anglian

species, that

decreasing, so far as counties are concerned.

ire

Still

Holosteuin has been found

oy Mr. C. E. Salmon, to

whom

I

in

am

Surrey, and recorded*

indebted for specimens.

In a lately established weekly paper,

many

•which though containing

‘

The Country-Side,’

interesting notes) there are

for growing our rarer plants and planting, or
them in wild places. So long as this was only done in
gardens no harm could happen, but the other suggestion is
full of future trouble, and cannot be too widely known and
deprecated. This planting has been done near London, and
m the New Forest, but these are fairly well known, and can

suggestions

sowing

be ignored in Lists, &c.

Of the species here treated Statice reticulata
extinct except in Norfolk
in

;

no recent records of

is

its

probably

occurrence

Cambridge are extant. Though so restricted
abundant where it does occur in Norfolk. Why it should
lost in Lincoln does not seem easy to explain unless the

Lincoln, or

it is

be

We

constituents of its former habitats are altered.
read it
“
^occurred
where the sheep bite close.” I have never seen

sheep in Norfolk in the places where
I

now

giv'e

it

grows.

the records of these species.

* In ‘Journal of Botany,’

iSgand

217, 1905.
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Holosteum UMBELLATUM, Liii. Sp. pi.
Umbelliferous Jagged Chickweed.
Syme in Eng. Bot. ed. 3.
Umbellate Holosteum.

ed. I. 88,

L.,

1753.

Umbelliferous Chickweed.

On

First Record.

the city walls of Norwich,

first

noticed

by Mr. John Pitchford* in spring, 1765. Old walls, banks
and sandy cornfields about Norwich. Rose’s Elements of

'

Botany, 447, 1775.
In 17. Surrey.
Old walls and in a field near by
the county.
Miss Cardew, 1905.

Suffolk E.
Ruins of Hoxne Abbey,

in the westerly portion of
1

25.

sparinglju

Collins in El.

1889 Galpin’s Flora of Haiieston, 54, 1888.
Eye, May, 1836. Herb. Mrs. Casbourne, El. Suff.

Anne Townsend, May,
his Brit.
26.

1838, sp. figured

by Baxter

Stiff.

l.c.
t.

81,

Hon.
299

(

i

in

Phan. Botany.

Suffolk W.

“ Bury,

on the wall leading from

May Water Lane

to

This is a plant not mentioned by any
author as growing wild in England, except by Gerard.”
Friday, 23rd April, 1773. Sir J. Cullum in El. Suff. l.c.
Formerly grew on thatched roofs just beyond the
Railway station, Northgate, Bury, Henslow and Skepper.

Southgate Street.

%
{

J
«

El. Suff. 13, i860.

Old walls. Bury. Sir J. Gage, 1800.
May, 1803, J. Dalton, 1885, J. Ibbotson |
Sir J. Cullum’s reference

I

suppose,

to Gerard’s Herball emend, by
the name of “ Caryophyllus holosteus

H

is

T. Johnson, 1636, under
arvensis ” ; as I can find no such plant

named

i

in Gerard’s

)1i

Catalogue of Plants cultivated in the garden, in the years

.S

1596-1599.
27.

Norfolk

E.

* Died at Norwich, 22nd December, 1803.
Biog. Index Brit. Bot., 136, 1893.

t York.

I’hil.

Soc. Herbarium.

A.L.S., 1788.

F.L.S., 1797

*

•

STATICE RETICULATA,

Norwich
M.

L.,

walls, near

S. List of Norf. pi.

up

here

On

AND PHLEUM BOEHMERI, WIBEL.
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Magdalen Gate, 1779. J. E. Smith in
existed
in Library of Linnean Society
;

H. D. Geldart.

to 1879.

and Magdalen
between Magdalen and Pockthorpe Gates near the
back of Mr. G. Maltby’s garden Mr. Carter’s garden wall at
Thorpe.
Notes by Crowe in Hudson’s FI. Angl. at Lin.
Gates

the city walls between St. Augustine’s

;

;

;

Society.
W'alls near the Close, 1801.

On

several walls

and

Herb. Smith
Smith, Eng.

the northern part of the town.

Walls at Norwich, May, 1820.

1824.

!

roofs about Norwich, especially in
FI.

1

.

W. Bean

sp.

in

herb. Wilkinson.

Walls
'

in

Faith’s

St.

Lane.

Mr.

Bot. Guide,

Pitchford,

624, 1805.

“ In 1859
which it grew
repointed, and since that date I have not

Rev. K. Trimmer, sp.
'

.

]

’

was scraped and

observed a single plant.”

Used to grow on an old wall in Bishopgate Street, now
down. Miss Geldart.
Yarmouth, St. Nicholas. M. S. FI. of Norf. by S. P.
Woodward, in possession of this Society teste Miss Geldart.
pulled

M'all near the

I

1

New

Mills in 1887, pulled

down

the following

H. D. Geldart.
Middlesex.

year.
;

'

FI. Norf., 25, 1866.

21.

Walls of Chelsea Physic Garden.

Dumfries.
Hollywood village, 3 miles N.N.W. of Dumfries. Stat.
Acc. of Scotland, 1843.
Not noticed by Mr. Scott-Elliot in
72.

his FI. of

Dumfries, 1896.

The

whole of Europe (except Corsica,
Sardinia, Ireland, Scotland, Norway, Sweden and N. Russia),
India, Brit. Baluchistan, Turcomania, Syria, Mesopotamia,
Distribution.

Persia,
2.

S.

Transcaucasia, Algeria, Mauritius.

St.atice reticul.vta.

Lin. Sp.

Enum.

hort. ber.

caspia. Wil'd.

Li.monium reticul.atum
176S.

Miller,

pi.

275, 1753.

336, 1809
Gard. Diet.
i.

8.

No.

9,

A.
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Record.

First

(Boccone Mus.

2. t.

by Mr. Henry

Scott.”

Norfolk

27.

103,

minus flagellis tortuosum
1697) found on the coast* of Norfolk

Blackstone Spec. Bot. 47, 1746.*

E.

l

Mr. Crowe, 1805.

Cley.

L.,

Salmon, herb. i8og.

G. Clowes sp.

Whitear, 1834.

c.

1844.

due N. of Blakeney church, Mr. Crowe.
Salthouse.
Trimmer, Supp. FI. Norf., 49, 1884.
l\Iarshes

28.

Norfolk W.
Rev. Sutton,

Holme-next-the-Sea.

Babington, 1862.

circa,

1801.

A. Bennett, 1876.

About Wells and Brancaster. From Brancaster Staithe to
the town a hundred acres of ground might be found covered
with it at Holme and Snettisham at Wells 60 yards west of
the old Sluice made by Sir C. Turner, on the south side of
Crowe in Hudson’s FI. Anglica l.c.
the banks and the port.
;

;

Geldart, 1892.

Holkham. Herb. Dillenius at Oxford c, 1730.
Wells, Wigham, Notcuttsp. 1864. Geldart, 1887. A. Bennett,
!

1900.

Burnham Overy.

Miss Bell, Bot. Guide, 1835.

Groves, sp. 1903.
Burnham Deepdale.

Heacham.

Messrs.

Geldart, 1892.

Dr. Lowe.

M. A. Lawson, 1866. A. Bennett, 1877.
Burnham Norton. Trimmer, FI. Norf., 1866
Titchwell.
Warham, 1867 Stiffkey, 1875. Trimmer, Supp. FI. Norf.,
Hunstanton.

;

;

1884.
29.

Cambridge.

Tydd Marsh.

Mr.

Skrimshire,

Bot.

Guide,

50,

1805.

J. Hemsted, July 27, 1795, who sent
the sp. thence, figured in Eng. Botany, t. 3^,' e'd. 3. t. *1561.
By the river side recently. Mr. A. Peckover in Babington’s
“ Sept.,
Sp. in Brit. Mus. Herb.
FI. of Camb., 192, i860.
1796, J. Sowerby.”
Lincoln S. District 17
53.

Below Wisbech.

*

Is

Rev.

anything know-n of this Mr. Scott?

Biog. Index of Brit,

and

Irish Botanists.

His name does not appear

in the

AND PHLEUM BOEHMERI, WIBEL.
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the salt marshes near Frieston, Leverton, &c.”

Sir

STATICE RETICULATA,
“
J.

On

L.,

Banks, Bot. Guide, 388, 1805.
Lincoln N. District 12.
54.

Fossdyke Wash it grows fen the level grassy land where
Sir J. Banks in Herb. Brit. Museum
the sheep bite close.
It was sought in 1829 at Frieston by Dr. Howitt without
“ Extinct I believe.” Rev. W'oodruffe-Peacock
success.*
I have been unable to see, or hear
in Naturalist, loi, 1895.
;

!

any specimen since 1805. I do not find in the remarks of
Dr. Lees,t or Woodruffe-Peacock any reason given (if any is
apparent) why it has become extinct. The Norfolk stations
must be as old as the Lincoln, yet it there maintains its ground.

of

25.

Suffolk E.

Reported

in

Babington’s Man. of Brit. Botanj% ed.

1851 to the 6th, 18G7
Dr.

Hind

;

but

in his FI. Suff., 287, 1889,

on the subject

lead

3,

262,

it does not appear.
remarks, ” Our enquiries

in the 8th, 1881,

conclusion

the

to

it

has been

no note on this in Proh
journey to Orford and Aid-

There

erroneously given for it.”

that

Babington’s account! of his

is

borough, &c., and I saw no signs of it on the coast from
Thorpe Ness to Orford.
Matted Sea-lavender.
Distribution.
All round the coasts of the Mediterranean
and Black Seas, and in E. Asia.

Nyman

in

FI.

Smith, and places

reticulata,

Gouan.

his Consp.

But

the reticulata

Eurp., 612, 1881, calls this
it

5

.

as a sub-sp. of S. beUidifolia,

Hooker and Mr. Bentham refer it to
Linnaeus, which was founded on Maltese

Sir J. D.
of

specimens.

Phleum Boehmeri

,

Wibel. Prim.

FI.,

Werth, 125, 1799.

PHALAROiDES, Koeler. Descrip. Gram. 52, 1802.
Phal.aris phleoides, Linn., Sp. pi. 55. 1753.
European Floras generally adopt Wibel’s name, but Sir
P.

D. Hooker in Stud. FI. ed.

J.

3,

476, says, ” Schrader not of

* tVatson’s Bot. Guide, 651, 1837.
+ Outline Flora of Lincolnshire, 1892.

t

ot Life,’

VOL. Vlll.

U2,

1842.

R

?

jo,

;
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Nyman

Wibel.”
pratensis

if

lx.

says the Wibel’s plant

this is so, of course Wibel’s

Although the grass has been discovered

is

i

L.,

a var. of

name cannot be

in

one or two

used.
I

localities

in late years, yet it is really decreasing, as it is certainly

gone

Cambridge localities in the old localities in
Herts it is gone, and I could not find it on the Bartlow Hills
in Essex, but these have been partly returfed by the owner,
and access to them denied to the public. It is still in fair
quantity at Hildersham, Cambs, where I gathered it on
June 1 2th, 1905. Some of the specimens had the spikes
lobed, and if the spike is drawn through the fingers the reverse
way, this is at once shown, and will separate it from P.
pratense at a glance. In Boehmeri the nodes are pale, scarcely

in

some

of the

;

_

darker than the rest of the stem, while in pratense they are[~[

I

much

to

darker.

First Record.

“ Phalaris phleoides on

Newmarket Heath.”

h

Relhan FI. Cantab., 23, 1785. In his 3rd ed. (1820) he does
not mention this locality.
Purple-stalked Cat’s taii.-grass.
Cat’s-tail Canary grass. With. ed. 7. 142, 1830.
Essex N.
19.
On the Bartlow Hills near Linton. Prof. Henslow in
Gibson’s FI. Essex, 361, 1862.
Near Saffron Walden. J. Backhouse, 1846, in herb.

C. E.

i

i
53

Salmon.
20.

Herts.

I

Near the Hertford Union Workhouse on the steep gravelly
bank of the road to Stanstead, and in the plantation, now
scarce but probably more plentiful before the spot was
planted.

In a gravel pit between Holwell and Hatfield.

Coleman

and Webb. FI. Herts, 325, 1849.
Between Wilbury Hill and Ickleford. Blow and Groves, sp.
Suffolk W.
26.
F. Townsend,
Chalk pits and heaths S. of Eriswell.
Phytologist,

Codson

2,

584, 1846.

Hill near Eriswell.

Sir C. J. F.

Bunbury,

sp. 1846.

Mildenhall on the northern part of the Warren Hill near

'ii

STATICE RETICULATA,
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Brandon, also on the high’ground beyond Barton Mills towards
Mildenhall, 1903.
Herringswell. Sir C. J. F. Bunbury.

A

C. E.

Wallis in herb.
i

Salmon.

W'eather Heath and Lakenheath Warren.

A. Bennett.

Dr. Hind, 4, 8, 1892.
Bury, and Kentford, Henslow and
Haberdon,
E.xtinct on

Troston Heath.
Skepper,

FI. Suff., 96, i860.

Mr. Jordan

Icklingham.

;

but the specimens he sent

me

thence are P. arenarium.

Norfolk

^27.

Hardingham.

E.

Trimmer,

Norfolk W.
Found at Narborough,

FI. Norf., 167.

28.

“

W'oodward,”

Crowe

July, 1780, in

in FI. Anglica,

company with Mr.
“

l.c.

We

found

it

in

tolerable plenty towards the termination of the plantation

by the side of the road leading’ from Narborough Hall
Marham.” Knapp. Gram. Brit. ed. 2.
Narborough Field sj). in herb. Rev. H. Davies

to

!

Wardale.

,,

,,

Gayton near Lynn.
Bcachamwell.

July, 1850.

Wardale

in herb.

Salmon.

Miss Bolton in Trimmer’s FI. Norf., 167,

1866.

Swaffham, 1872

;

Brisley, 1876

;

Trimmer

Kingstead, 1880,

supp. 67.

Flitcham, N.E. of Lynn.

Hailing to Knettishall

Dr.

Lowe

teste Miss Geldart.

Thetford to Rushford.

;

J. Botany, 272, 1900.
Mundford. Trimmer, FI. Norf.,

Rev. E. F.

Linton.
29.

Barrington
Relhan.
up,

l.c.

Cambridge.
FI.

near

Hill

Camb.

and the plant

Hildersham

ed. 3, 26, 1820.

in

great

This

is

abundance.

now ploughed

extinct.

Newmarket Heath.

Relhan, ed.

i,

1785.

Camb.
Chippenham Park wall. July 6, 1797. Rev. J. Hemsted,
who sent the sp. figured in Eng. Bot. t. 459 (March i, 1798).
Hedgebanks beyond Bottisham on the Newmarket Road,
Herb. Hailstone at York
1839.
Devil’s Ditch.

Rev.

J. Fisher of Christ’s College,

!

R

2

—
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A.

Hildersham Furze

Hills.

W. H. Coleman

tolerable plenty

Guide, 601, 1837.

on one

in

of

Bot.

J.

“ pared ”

and

New

them (next

Linton) and very sparingly on the roadside near them.
12, 1905.

L.

June

and A. Bennett. But the roadside was being
I fear it is doomed.
Babington in his FI.

Camb. quotes Smith’s note* “ In Cambridgeshire, Lyons,
Herb. Banks,” As Lyons died in 1775, he was the first to
gather

it

in

England.

Bedford.
Near Ickleford
30.

H. Groves, J. of
Botany, 244, 1876. Just on the borders of Herts and Bedford
at Willbury Hill near Ickleford, Hitchen.
Blow and Groves
in Record Club Rep., 185, 1876.
Reported from Gloucester (Buckman) and Kent (Me Ivor),
but never confirmed.
Distribution

Sweden,

in

great

abundance.

:

Norway,

Denmark,

Spain,

France,

Belgium,

Germany, Switzerland, Italy, Austria, Greece, Russia, Siberia,
Davuria, Algeria (Durand and Schinz. Consp. FI. Af., 5. 815,
1895)-

* Fl. Brit.

I,

63, 1800.
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VII.

METEOROLOGICAL NOTES,
By Arthur W. Preston,

1905.

F.R. Met. Soc.

Read 2yth February, 1906.

January.
This was a
half

month, with normal temperature, and about

fine

was the sunniest January for
and snow fell on two days only. There

the usual rainfall.

many

years past,

were some seasonable

It

frosts,

but no great severity

there

;

was, however, sufficient frost to allow of several days good
skating on the marshes at Brundall.
state

of

An

e.xcessively high

the barometer prevailed during the last week, a

maximum

of 30.87 inches being reached

on the 29th,

this

having been the highest reading recorded here since 1896.
It was the eighth mild January in succession.

February.

On

mean

was 40.5 degrees, or 2.3
degrees above the average. There were no very severe frosts.
Rainfall was again somewhat deficient, but it was not such
a dry month as January.
Snow fell on six days, but to no
great depth.
Strong winds and gales from the north-east
and east set in about the 19th, and continued for some days,
and these were exceptionally penetrating and uncomfortable.
Thunder occurred on the 26th and 27th.
the

the temperature

March.
This was a

fine,

growing, genial month, with a

mean

temperature 4.5 degrees above the average, and, excepting

240
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was the warmest March' since 1882. Rainfall was
about normal, and there was no'snow. ^The warmth caused
an early start of vegetation, but the season was not quite so
1903,

it

advanced as

in 1903.

April.

The month opened with mild weather, but on the 6th a cold,
winterly spell set in, accompanied by snow, the amount of
which was greater than at any time since the previous NovemA short period of mildness in the middle of the month
ber.
was followed by a second cold period with some more snow
and sleet. Mean temperature ^was about i degree below the
average, and 3.8 degrees lower than that of the previous April.
There was much cloud at times, and rain fell on 24 days to
the depth of 2.06 ins., which was .38 above the April average.
Snow fell on 5 days, and thunder occurred on 2 days.
May.

On the whole, this was an ungenial month, although there
was much sunshine at times. There was much cold, parching ^
weather, and the wind was almost continuously north-easterly

during the

A

first

three weeks.

Rainfall

was

.44 ins. deficient.

great rise of temperature occurred on the 25th, and on the

29th the thermometer reached 80.2 degrees, or a higher point
than had been attained in May for ten years past.

I
June.

Heavy storms

of rain occurred at intervals, bringing

the rainfall of the

average.

month

up

above the
on many days,

to 3.13 ins., or 1.23 ins.

The weather was warm and

close

and there were many thunderstorms, particularly in the second
half of the month.
The worst of these storms in this vicinity
occurred on the 17th, 26th, and 27th, the two former being
severe in the Norwich district, and the latter in the more
northern parts of the county. Mean temperature was 1.4

MR.
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degrees abov'e the average, which was the highest June
since'iSgy,
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mean

and the thermometer exceeded 70 degrees on nine

days,
J ULY.

This was a magnificent

summer month, with much sunshine

Although the thermometer did not quite
it frequently does in warm summers, it,
nevertheless exceeded 80 degrees on 7 days, and the mean
daily maximum temperature was as high as 74.6 degrees.
The night tenqieratures were also generally high, and the
mean temperature of the month was 65.5 degrees, which
was 4.1 degrees above the average, and higher than that of
any July since 1876. The amount of rain measured at
Brundall was .65 ins., only, constituting the driest July since

and 'great heat.

reach the readings

1897.

The want

of rain

was severely

felt at

times, no less

than 25 days being absolutely rainless.

August.
Although the mean temperature was in agreement with
the average, there were no exceptionally hot days, nor, on
the other hand, any very cool nights. There was but little
rain during the first half of the month, and the dry period
which set in on July ist lasted for nearly seven weeks, during
which only just over one inch of rain fell. The last week was
very wet, and the heavy rains brought a great reduction in
temperature, and there were many blustering, gusty days,
which rendered the weather generally far less agreeable than
in July.

September.

Showery weather occurred during the first week, and the
month generally was less fair than what is usually expected
at this season.
On only two days did the thermometer
exceed 70 degrees, and during the first half of the month
variable winds from the S.W. and N.W. prevailed, and were
strong and gusty at times.
From the i6th to end of the
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month

the direction of the wind was almost continuously

A.

many days

N.E. and E., and on

these winds were very search-

and rough. The weather in the middle of the month was
dry, and some days were bright, but there was not much
warmth after the 5th. Rainfall was .45 ins. deficient, and no
rain whatever fell between the 9th and 24th, but there was
a great downpour on the last-named day, lasting all night,
ing

measuring 1.05

ins. in

the twenty-four hours.
I

October.
This was as unpleasant a month as could well be imagined.

Not only was

it

very wet, but the rain was accompanied by

much

cold weather.

(44.8

degrees)

was

The mean temperature
4.5

of the

month

degrees below the average, and

it

would appear that so cold an October had not been recorded
in East Anglia since 1786, or a period of 119 years.
It is
days
have
been
true that colder nights and
chronicled in'
recent Octobers, and the mean temperature was nearly as
low in 1817 and 1881, but a careful search into old weather
records does not reveal a colder October on the mean since
1786. The two coldest weeks were those ending 21st and 28th,
whose mean temperature were respectively 40.6 degrees and
40.8 degrees, or nearly 10 degrees below the average.

Rainfall

was 1.24

little re-

ins. in

excess of the mean— but

markable that while
of the British Isles

it
it

was so wet here,
was exceedingly

it is

not a

in nearly all other parts

dry, though very cold.

November.
Like October, temperature was low for the season, but
the deficiency was relatively

less.

It

was the coldest Novem-

ber since 1896, and there were seven successive nights with

week ending the

23rd.
Rain fell with considerable
was less than usual. Much chilly,
damp weather prevailed, and on the morning of the 27th
there was a gale of considei'able violence from the S.W.
A bright aurora was seen on the evening of the 15th

frost in the

frequency, but the total

fall
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December.
.Much dull, damp, foggy weather prevailed during the greater
part of this month, with a long period of high barometer.

There were no very sharp frosts, and a remarkable absence
of snow.
A drying east wind set in on the 31st, with frost.
The mean temperature of the month was half a degree above
the average, and the rainfall only about half the normal
quantity for December.

The Seasons.
The

following

show the mean temperature and

tables

with those of the

rainfall of the four seasons, together

previous years, compared with the usual averages.

live

Winter

months December to February inclusive
Spring, jMarch to May
and
Summer, June to August
Autumn, September to November.
comprises

three

tlie

;

;

;

TE.MPKk.VrURi:.
1900.

Seasons.

1901.

1903.

1903.

Departure
20- year
ot* 1905
average
from
1883-02.
average.

1904.

ilegrees. degrees. degrees. degrees. degrees. degrees. degrees.

Winter
Spring

+

1.2

f
+

1.2

47.5

49-0

48.

-^o .3

39-2
47-5

50.1

38.3
47.8
60.8
49.8

48.4

49-5

49-3

Summer
Autumn

39-0
46.3
61.4

37-9
46.3
58.7

50.7

Year

49.6

48. S

degrees.

38.0
46.3
60.3
50.2

41.8
47-3
58-7
51.2

37-4
45-3
61.6
51-6

62.

1.8

-2.7

RAINFALL.
38-year
1

1900.

Seasons.

1901.

1

1902.

1903.

1904.

1905.

average
1865-02.1

j

i

Departure
of 1905

from
average.

1

in.

Winter

742

.\utumn

1

1

'

4.26
8.77
5-32

in.

6.09
6.77

3.61
5.11

7.S2
4.14

1

Spring

Summer

in.

5-88
5.10!
'

in.

3-64
5-83
10.54
9-77

in.

in.

5.96
4 59
4.70
-

:

;

4.98

in.

in.

4.91
5-29
6.05

596

- 1.05

5.27
6.94

-f 0.02

8.

8.01

1

-0.89
+0.10

1

^’ear

i

26.99

21.06

22.30

29.44

21.50

22.96

26.18

-

3.

22
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be seen that the winter and spring were each about

one degree above the average temperature, the summer'nearly

two degrees above (being the warmest summer, on the mean,
since 1884), and the autumn 2.7 below the normal, constituting
the coldest autumn since 1887. The winter’s rainfall was
about an inch deficient, that of the spring about normal, the
summer, owing to the dry July, was .89 under average, and
the autumn very slightly above it.

The Year
The mean temperature of the year was 0.4 degrees above
the average. The warmest months (relatively) were February,
March, and July, and the coldest October and November.
The other months approximated the average. The rainfall
of the year was about three and a quarter inches below the
mean, but an inch and a half in excess of that of the previous
year.
June and October were the wettest months, but the
rainfall of January and July was less than an inch, and that
of December but slightly exceeded that quantity.
The winter
was mild, and the spring variable. The summer was a remarkably fine one, with a steady heat throughout, without exhibiting any great extremes.
The autumn was generally cold and
Harvest commenced about
chilly, and unusually damp.
2nd.
fruit
crop
generally
fell far short of the
August
The
fine display of the

previous year.

—The

above observations were taken at Brundall,
Norfolk, from January ist to September 30th, afterwards
(rainfall excepted) at Eaton, Norwich.
The rainfall results

N.B.

throughout the year are given from Brundall.

The

instru-

ments had their periodical inspection on September 6th from
the Royal Meteorological Society’s Inspector, who also viewed
the new station at Eaton, with which he expressed his
satisfaction.

REV. E. N. BLOOMFIELD
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VIII.

SUFFOLK FUNGI.
By Rev.

E. N. Bloomfield, M.A.

Read 2yth February, 1906.

As

I

have already published

Lichens of Suffolk,
a

list

I

think

lists of

the Mosses, Hepatics, and

may

not be amiss to give also

it

of the Fungi.

•

Thus far the only list of the Fungi of the county is contained
Flora of Suffolk,’ which is good
in Henslow and Skepper’s
and for the most part perfectly reliable. This list is almost

^

‘

entirely due to IMr. Skepper,
diligently about Bury,

who

and was

i

f

for several years collected

i

by

f

assisted very materially

the Rev. M. J. Berkeley, at that time our great authority
on the Fungi. To show how assiduously Mr. Skepper collected,

t

|[|

•

especially in 1856,

I

in

many

cases give the dates from the

notes in his copy of the sixth volume of the

‘

English Flora.’

The records from the East of the County are mostly from
Mr. Stock of Bungay, and from myself, as I then resided at
Great Glemham. Some of the latter records I have reason to
believe are doubtful or incorrect,

omit.

these,

J

therefore,

In later years. Dr. Hind, the author of the

‘

I

shall

,

i

f
\

;

Flora of

good number of the larger species,
many of which were determined for him by Mr. Worthington
Smith, and a few by Dr. Cooke. To many of the species which
were thus determined I add their names as a guarantee of
Suffolk,’ 1889, collected a

'

^

correct determination.

For records
to

Dr.

of

some

of the rarer species

Badham, the author

England,’

who

of the

‘

we

are indebted

Esculent Eunguses of
'

resided at East Bergholt

;

these records are for

the most part contained in the papers of the Rev. M. J.
Berkeley, in the ‘Annals of Natural History.’

‘

.
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Although the Fungi are of small economic importance as
articles of food, yet on the other hand they are often very
destructive to our timber, corn crops, and garden produce,
&c. The only species of general consumption used in this
country as a general article of diet are the

Common and

Horse Mushrooms, Agaricus campestris and arvensis, which
are both wholesome and much esteemed these are very nearly
allied, and are not very generally distinguished.
The Morel
:

and Truffle are

for the

most part scarce

though well known as choice

in

articles of food

this country,
;

many

other

esteemed on the Continent, such as the Fairy-ring
Champignon, the Cantharelle, &c., but are very seldom even
tasted in this country except by Fungus eaters.
As is well known many species are very poisonous, even
a small piece producing very severe illness or even death.
species are

Some

of the larger species are very destructive to timber,

while

many

of the small kinds greatly injure our crops,

such

Potato Blight, the Corn Mildew, Hop Mildew, Smut
and Bunt in corn, &c. It was at one time supposed that the
larger Fungi such as Agarics, Polypori, «S:c., only attacked
previously diseased stems of trees; but though the spores
may only gain access through injuries or decay, the mycelium
spreads into the living tissue and thus kills the surrounding
healthy part, and even the whole tree.
as the

Another point worth mention is the very restricted nature
of the matri.x on which some alone will grow.
Thus Agaricus
mucidus only grows on beech, Polyporus hetulinus on birch,
Polyporus dryadeus on Oak, Boletus laricinus under Larch trees;
while many others show a marked preference for one particular
species of tree, as P. squamosus for Ash, P. giganteus for Beech,
P. sulphur eus and Fistulina hepatica for Oak, while others
are not at all particular, but attack many species of trees.
The same is true of the smaller Fungi.

The North-Eastern part
portion of Norfolk,

occurx'ed

of the County, like the adjacent
noted among mycologists for the very

— Batarrhea

and species of Geastcr, which
there and have been recorded by Messrs.

rare Trichogasires

have

is

Woodward, Sowerby, &c.

—
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No

one since Mr. Skepper’s death in 1867 has paid much
I do not give them
here, but refer to the list in the Flora. The sub-genera of
attention to the smaller species, and hence

Agaricus are printed as true genera, but the

scientific

names

have not been altered but agree in gender with Agaricus.
The nomenclature and arrangement are, with few excepCooke’s

tions, those of

The abbreviations
E. N. B.

Dr.

II.

Handbook

are as follows

of British Fungi.
:

The Rev. E. N. Bloomfield, Guestling, Sussex.
The late Rev. W. M. Hind, LL.D., Rector of
Honington, and Author of The Flora of Suffolk,’
‘

1889.
‘

F'l.

E. S.

W.

Flora of Suffolk,’ Ilenslow and Skepper, i860.

The

G. S.

late

Mr. E. Skepper, Bury

St.

Edmunds.

Mr. Worthington G. Smith, F.L.S., the well-known
fungologist.

HYMENOMYCETES
Agaricini.

Agaricus

Amanita virosus,

Fr.

Bungay,

Aug.,

1865,

Cooke’s

Illustrations.

„

VAGINATUS, Bull.

Great Glemham, Honington,

&c.
,,

,,

Common. Very poisonous
MUSCARius, L. Fly Agaric. Very handsome.
Fir woods common, FI. Great Glemham,
PHALLOiDES, Fr.

scarce, E. N. B.
,,

STROBiLiFORMis, Fr.

Great Glemham, Oct. 1887,

E. N. B.

RUBESCENS, P. Frequent.
ASPER, Fr. Hardwick, in a wood, FI.
„
Lepiota procerus. Scop. Common.
Great Glemham, E. N. B.
RACHODES, Vitt.
Troston Mount, W. G. S.
ACUTESQUAMOSUS, Wm. (Mariae). Bury, FI.
,,
CLYPEOLARius, Bull. Rougham, FI., Honington,
,,
Dr. H.
,,

„

CRiSTATUS, Fr.

Common.
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Frequent

Sow.

cep.estipes,
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stoves,

in

FI.

Marlesford, on tan, E. N. B.

GR.\NUL0sus, Batsch.

„

Common,

Common

Armillaria melleus, Vahl.

destructive to nearly
.

and other

,,

,,
,,

,,

,,

,,

,,

,,

kinds of orchard

East Bergholt, Dr. Badham.
RUTILANS, Shoeff. Stumps not uncommon,
Great Glemham, E. N. B.
VACCiNUS, P. East Bergholt, Dr. Badham.

TERREUS, Schoeff. Common in woods,
and Great Glemham, E. X. B.
SCAI.PTURATUS,

Fr.

(argyraceus).

CARTiLAGiNEUS, Bull.

FI.

FI.

Otley

Borders

of

FI.

East Bergholt, Xov. 1855,

Badham.

SULPHUREUS, Bull. Woods near Bury, FI.
ARCUATUS, Bull. Fakenham, W. G. S.
ACERBUS, Bull. Suffolk, Dr. Badham.
GRAMMOPODius, Fr. Troston Mount, \V. G. S.
SUBPULVERULENTUS, Pers.
Trostoii Mount,

W.

G. S.

Ci.iTOCYBE NEBULARis, Batsch. (caiialiculatus).

Westley,
,,

Massee.

NiCTiTANS, Fr.

Dr.
,,

all

Very

East Bergholt, Dr. Badham.

woods, frequent,
„

“

on stumps.

trees, including conifers.”

Tricholoma equestris, L.
,,

FI.

ODORUS,

Beech woods,

FI.

Santon Downham, Sept., 1856,
Sapiston and Mellis, Dr. H. Benhall,

Bull.

E.S.

E. X. B.
,,

,,

„
„

„

„

Hardwick Heath, FI.
CANDiCANS, Fr. Beech wood at Bury, FI.
DEALBATUS, P. Fakenham, \V. G. S.
GALLINACEUS, Scop. Great Glemham, E. X. B.
MAXIMUS, Fr. Santon Downham, FI. Honington, Dr. H.
CERUSS.A.TUS, Fr.

INFUNDIBULIFORMIS,

Schoeff.

Woods

frequent,

FI.

„

GEOTRUPUS,

Bull.

Woods

Glemham, E. X. B.

frequent, FI.

Great
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Clitocybe flaccidus, Sow.
Fir plantations, frequent, FI.
var. lobatus (fimbriatus, b).
Hardwick
,,
,,

Heath,
,,

Near Bungay, Mr. WoodPastures and woods frequent, FI.

CYATHiFORMis, Fr.
ward.

,,

FI.

FRAGRANS, Sow.

Westley, Sept.,

1854,

E.

S.

Fakenham and Ixworth Thorpe, Dr. H.
laccatus, Scop. Common. The bright amethyst
variety

is

very pretty.

phyllophilus, Fr. Woods about Hardwick
Heath, FI.
Pleurotus ulmarius. Bull. On Elms at Bury, Oct., 1856,
,,

E. S.
,,

On

subpalmatus, Fr.

Sept., 1856, E. S.
,,

squared timber at Bury,

[

Great Glemham, E. N. B.

East Bergholt, Jan., 1852,

FIMBRIATUS, Bolt.

Cooke’s Illustrations.
,,

,,

CoLLYBiA

,,

OSTREATUS, Jacq. Bury, Great Glemham andl
Honington.
ACEROSUS, Fr. Hitcham, Professor Henslow.

Mettinghamj
and Homersfield, Mr. Woodward.
|

RADiCATUS,

Frequent, FI.

Relh.

LONGIPES, Bull, (pudens).

Great

Glemham

once,]

E. N. B.
,,

FUSiPES, Bull.

.,

MACULATUS, A.

I

Common.

&

[

,,

Barton Park, FI
BUTYRACEUS, Bull. Honingtou, Dr. H.
VELUTIPES, Curt. Very common.

,,

CONFLUENS, P.

Woods somewhat common,

,,

STiPiTARius, Fr.

,,

CONIGENUS,

Fakenham, Dr. H.
Hardwick, on Fir Cones, Oct.,

,,

P.

1856, E. S.

S.

Honington,

W.

DRYOPHiLUS, Bull.

,,

Glemham, Fakenham, &c.
EXSCULPTUS, Fr. Suffolk, Dr. Badham.

„

I

FI.

'

,,

,,

I

G. S.

TENACELLUS, P. Honington, Dr. H.
ESCULENTUS, Jacq. Fakenham, Dr. H,

Great
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Mycena PURUS,
„

Common,

P.

FI.

Honington,

W.

Pcrs.

Newmarket,

Westley,

among moss,

STROBILINUS,

25 1

G.

S.

Rev.

J.

Hemsted.
,,

LACTEUS, P.
E. S.

Honington, W. G.

Oct., 1856,

S.

,,

GALERicuLATUS, Scop.

Common.

,,

POLYGRAMMUS,

Honington,

,,

Bury, October, 1856, E. S.
ALCALiNus, Fr. Hedges, &c., frequent,

,,

GALOPUS, Schrad.

Bull.

Woods

W.

G.

S.

FI.

frequent, FI.

Great

Glemham, E. N. B.
Hardwick, on sticks, FI.
CORTICOL.A, Schum.
Bury, on bark, FI.
,,
ACICULA, Schoeff. (clavus). Bury, FI.
,,
Omphalia pyxidatus. Bull. Great Glemham, amongst short
grass, E. N. B.
UMBELLiFERUS, L. Fakenham, W. G. S.
,,
FIBULA, Bull. Among Moss, Bury, FI. Sapiston,
„
Dr. H.
Pluteus leoninus, Schoeff.
Bury, on sawdust, Oct., 1856,
,,

EPiPTERYGius, Scop.

E. S.
„

PHLEBOPHORUS, Ditm.

Stowmarket, on sawdust,

FI.

Entoloma sinuatus,

Fr.
Great Glemham, 1884
Very poisonous, W. G. S.
SERICEUS ? Bull, (pascuus). Hardwick
,,
Clitopilus prunulus. Scop. Great Glemham,
Barningham Park, W. (k S.
Claudopus euosmus. Berk.
East Bergholt,

and 1885.
Heath,
E.

FI.

N. B.

Berkeley’s

Outlines.

„

v.\Ri.\BiLis, P.

Common

on sticks.
Honington, W. G. S.

Leptonia chalybceus, P.
INCAN us, Fr. (Sowerbei).
,,

Pasture at Nowton,

Sept., 1856, E. S.

Nolanea pascuus, P. Honington and Barningham Park,
W. G. S.
Pholiota PR.ECOX, P. Honington, W. G. S.
capistr.-mus, Cooke.
Honington, W. G. S.
„
VOL.

VIII.
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Pholiota squarrosus,
,,

Miill.

ADIPOSUS, Fr.

Frequent on timber.

Swefiing, E. N. B.

Coloured like

a ripe pineapple, a beautiful species.
,,

MUTABiLis,

Honington

Schoeff.

and

Troston

Mount, W. G. S.
PUDicus, Bull. Honington, W. G. S.
,,
HETEROCLiTUS, Fr. Great Glemham, on Poplar,
,,
E. N. B.
Hebeloma sinapizans, Fr. Great Glemham, 1884 and 1885.
CRUSTULiNiFORMis, Bull. Probably common.
,,
,,

FASTiBiLis, Fr.

,,

OBSCURUS, P.

,,

RiMOSUS, Bull.

Common.
East Bergholt, Dr. Badham.

Woods,

ham Wood, W.

&c.,

common.

Faken-

G. S.

GEOPHYLLUS, Sow. Woods, &c., common.
Flammula FLA VIDUS, Schoeff. Fakenham Wood, W. G. S.
SAPINEUS, Fr. Honington and Barnham, Dr. H.
,,
Crepidotus mollis, Schoeff. Common on timber.
Naucoria horizontalis. Bull. Mettingham, Mr. Woodward.
MELINOIDES, Fr. Common at Great Glemham.
,,
,,

,,

SEMIORBICULARIS, Bull.

,,

siPARius, Fr.

Common.

East Bergholt, Dr. Badham.

Hedge banks,

frequent, FI.
Galera tener,
hypnorum, Batsch. Honington, W. G. S.
Tubaria furfuraceus, P. Hardwick, on sticks. Honington, W. G. S.
PsALLiOTA ARVENSis, Schoeff. Horse Mushroom. Common.
Schoeff.

,,

„

,,

var.

viLLATicus,

Brond.

Suffolk,

Dr.

Badham.
„

CAMPESTRis,

Common Mushroom.

Abundant.

East Bergholt.
Berk.
RUFESCENS,
Great Glemham.
,,
,,
Stropharia .eruginosus. Curt. Common.
OBTURATES, Fr. Honington, W. G. S.
,,
STERCORARius, Fr. Honington, W. G. S.
,,
,,

,,

var. PRATENSIS, Vitt.
var.

,,

,,

Common.
Not unfrequent,
Common.

SEMiGLOBATUS, Batsch.

Hypholoma sublateritius,

Fr.

FASCICULARIS, Hud.

FI.
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Fakenham Wood, W. G.

Fr.

S.

Otley, E. N. B.

Great Glemham, E. N. B.

,,

VELUTiNUS, P.

,,

Candollianus, Fr.

Great Glemham, E. N. B.

Fakenham Wood, W. G.

S.

APPENDICULATUS, Bull. Great Glemham, E. N. B.
Brandon, W. G. S.
PsiLOCYBE SEMILANCEOLATUS, Fr. Hardwick Heath, FI.
F(ENiSECii, P.
Great Glemham, somewhat com,,
mon, E. N. B.
PANiEOLUS SEPARATUS, L. (semiovatus). Frequent.
,,

,,

FiMiPUTRis,

W.
,,

Frequent,

Bull.

FI.

Fakenham,

G. S.

PAPiLLiONACEUS, Bull.

Pastures frequent, FI.

PsATHYRELLA GRACILIS, Fr. Hedges about Bury.
ham, W. G. S.
„

ATOMATUS,

„

DISSEMIN.VTUS, Fr.

Faken-

FI.

Occasionally about Bury,

Fr.

Common.
Common.

COPRINUS COMATUS, Fr.
ATRAMENTARius,
,,
,,

PiCACEUS, Fr.

,,

FiMETARius, Fr.

,,

NiVEUS, Fr.

Commoii.
Bury, on sawdust, Oct., 1856,
Fr.

E. S.

,,

,,

Frequent.

Frequent on horse dung,
MiCACEUS, Fr. Common about stumps.
RADIANS, Fr. Bungay, 1866, Cooke’s

FI.

Illustra-

tions.
,,

RADIATUS, Fr.

„

EPHEMERUS,

„

PLiCATiLis, Fr.

Frequent.

Fr.

Bolbitius titubans, Fr.

Common on dung hills.
Common among grass.

Near Mermaid

1856, E. S.

Honington,

pits.

W.

Bury, Oct.,

G. S.

Great Glemham, E. N. B.
„
CORTINARIUS PURPURASCENS, Fr. Great Glemham, E. N. B.
COLLINITUS, Fr. Great Glemham, E. X. B.
„
FR.\GILIS, Fr.

„
,,

„

viOL.\CEUs, Fr.

Westley, Oct., 1856, E. S.

ANOMALUS, Fr. Great Glemham, E. X. B.
HINNULEUS, Fr. Great Glemham, E. X. B.
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Lepista nuda, Bull. Common, FI. Fakenham, W. G. S.
PERSONATA, Fr. Common. Often in large rings.
„
Paxillus involutes, Fr. Common.
PANUOiDES, Fr. Decayed timber at Bury, Sept.,
,,
Bury, F. Norgate.
1856, E. S.
Hygrophorus hypothejus, Fr. Fir wood at Fornham,
Oct., 1856, E. S.
,,

„

viRGiNEUS, Fr.

„

CERACEUS, Fr.
cocciNEUS, Fr.

,,

„
,,

Common.
Common.
Great Glemham, E. N. B.
Common.
Cavenham Severals, E. S.
Rougham heathy ground,

PRATENSIS, Fr.

MINIATUS, Fr.

PUNICEUS, Fr.

Oct.,

1856, E. S.

Very common.

„

coNicus, Fr.

,,

PSITTACINUS, Fr.

,,

VITELLINES, Fr.

Gomphidius
,,

Common.
Ixwoi'th Thorpe, Dr. H.

Common

visciDUS, Fr.

under Scotch

Lactarius torminosus, Fr. Westley, Oct.,
Great Glemham, E. N. B.
,,

TURPis,

East

Fr.

^

Great Glemham, E. N. B.

glutinosus, Fr.

Bergholt

in

Firs.

1856,

E.

plenty.

S.

-

Dr.

j.

Badham.

,

,,

INSULSUS, Fr.

Great Glemham, E. N. B.

„

BLENNius, Fr.

Bury, in Beech woods,

,,

„

FI.

J

Great

.

Glemham, E. N. B.
^
I
VELLEREUS, Fr. Common.
Great Glemham, _
var. Exsuccus, Otto.
,,
E. N. B. Fakenham Wood, W. G. S.
.

,,

PiPERATUS,

,,

PYROGALUS, Fr.

„

DELiciosus, Fr.

„

PALLIDUS, Fr.

,,

QUIETUS,

Fr.

W.

G. S.

Fr.

Otley,

Wood, W. G.

Bardwell,

E.

N.

B.

Fakenham 1

S.

Mellis,

i

W.

G. S.

woods not uncommon, FI.
Great Glemham, 1884, E. N. B.
Fir

W. G. S.
Common,

Fakenham

Wood,

I
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Great Glemham, E. N. B.
G. S.

GLYCIOSMUS, Fr. Hardwick Heath, rare, FI.
VOLEMUM, Fr. Great Glemham, E. N. B.
suBDULCis, Fr. Great Glemham, 1884, E. N. B.
Honington, &c.,

Russula nigricans,

W. G.

S.

Woods, frequent,

Fr.

FI.

Rougham, under Oaks, FI.
Great Glemham, E. N. B.
bably not uncommon.

,,

RUBRA,

,,

fcetens, Fr.

,,

emetica, Fr.

Sapiston, Dr. H.

,,

INTEGRA, Fr.

Great Glemham, E. N. B.

,,

ALUTACEA, Fr.

Fr.

Woods about Bury,

Pro-

FI.

Cantharellus cibarius, Fr., Cantharelle.

Hawstead, 1774,
Great Glemham, E. N. B.
Sir J. Cullum.
Hitcham, Honington, «S:c.

aurantiacus, Fr. Rougham, October, 1856, E. S.
Great Glemham, E. X. B. Fakenham,
Dr. H.
Marasmius peron.\tus, Fr. Frequent, FI. Flixton, Mr.
Woodward. Honington, W. G. S.
Faiiy-ring Champignon (Scotch
oreades, Fr.
,,
,,

Common.

Bonnets).
,,

ramealis,

W. G.

Bury,

Fr.

Fakenham Wood,

S.

,,

ANDROS.\CEUS, Fr.

,,

ROTULA, Fr.

,,

CAULiciNALis, Fr.

,,

EPiPHYLLUS, Fr.

Lentinus Dunalii,

FI.

Fr.

Hai dwick, on dead leaves,

FI.

Common.
Honington, Dr. H.
Frequent, FI.

Rendham, on Ash, E. N. B.
Honington,

,,

LEPiDEUS, Fr.

,,

C0CHLE.\Tus, Fr.

W.

G. S.

Honington, M'. G.

Common.
ScHizoPHYLLUM COMMUNE, Fr. Felled

S.

P.ANUS STYPTicus, Fr.

1S56, E. S.

Lenzites betulina, Fr.

Common.

trees at

Bury, Oct.,
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Common, FI.
FLAVUS, With. Great Glemham, E. N. B.

Boletus luteus,
„

L.

Fir plantations.

ington, Dr. H.

„
„
,,

Ixworth Thorpe, W. G. S.
LARiciNUS, Berk. Great Glemham and Nowton.
GRANULATUS, L. Among Firs, Great Glemham,
FLA VIDUS, Fr.

E. N. B.
,,

,,

,,

„

Hon-

Frequent, FI.

Bury, October, 1856.

BOViNUS, L. Honington, Dr. H.
SANGUINEUS, With. Mellis, Dr. H.
VARiEGATUS, Fr. Fakenham, W. G. S.
CHRYSENTERON, Fr. Great Glemham. Probably

common.
,,

SUBTOMENTOSUS, L.

„

EDULis, Bull.

„

?

Mellis, Dr.

H.

Common.

.ESTiVALis, Fr. (pachypus).

Great Glemham,

E. N. B.
,,

,,

Satanas, Lenz. Great Glemham, 1884, E. N. B.
LURiDUS, Schoeff. Common. Turns blue instantly

„

when broken.

SCABER, Fr.

Frequent.

CYANESCENS, Bull. Hawstead, Sept., 1856, E. S.
PoLYPORUS LENTUS, Berk. Great Glemham and Farnham,
E. N. B. Rougham and Lowestoft, E. S.
Always on Furze stems.
RUFESCENS, Fr. (Daedalea biennis. Bull). Otley,
„
Great Glemham, E. N. B. Ickworth Park,
„

FI.
,,

E. S.
,,

„

West Stow,

PERENNis, Fr.

FI.

Barton

Mills,

Belton, Dr. H.

SQUAMOSUS, Fr. Common on Ash.
vARius, Fr. Honington, W. G. S. Frequent on
timber, FI.

,,

„

Great Glemham, 1903, E. N. B.
GiGANTEUS, Fr. On Beech stumps. Great GlemLUCIDUS, Fr.

ham and

Little

Glemham, E. N. B.
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Great Gleni-

,,

ham, E. N. B. Elvedon, &c., \V. G. S.
Usually on oak.
c.ESius, Fr. Near Newmarket, Rev. J. Hemsted,

,,

ADUSTUS,

Sowerby.

uncommon,

Not

Fr.

Great

FI,

Glemham, Honington, &c.

Common

„

HispiDUS, Fr.

,,

cuTicuLAKis, Fr.

,,

on Elm.

W. G. S
Great Glemham and HelmingLivermere,

DRYADEUS, Fr.
ham, on Oak, E. N. B, Hardwick and
Barton, FI.

,,

BETULiNUS, Fr.
ton,

W.

Honing-

Fritton Decoy, E. S.

G. S,

„

FOMENTARius, Fr. Great Glemham. E. N. B.,
rare.
Honington, Dr. Cooke.
iGNiARius, Fr. Common on Plum.
Great Glemham and Orford, E, N. B.
RiBis, Fr.

„

SALiciNUS, Fr.

„

FRAXiNEUS, Fr. Great Glemham and Otley,
E. N. B.
ANNOSUS, Fr. Common. Very destructive to

„

„

„

t

Long Melford, W. G,

S.

Conifers.

„

CONN.VTUS, Fr.

,,

FIBULA, Fr.

Livermere,

On

Yoxford.

W,

G.

S.

door of wine

cellar,

Mr. Davy, Sowerby.
,,

„
,,

„

„

,,

D.EDALEA

VELUTINUS, Fr. Honington, Dr. H.
HiRSUTUS, Fr. Honington, Dr. H.
VERSICOLOR, i^Fr. Very common.

Common on dead Firs, FI.
FERRUGiNOSUS, Fr. Bury, FI. Great Glemham,
E. N. B. Honington, Dr. Cooke.
v.\PORARius, Fr.
Very common.
QUERCINA, P. On Oaks, frequent, FI. Great
ABIETINUS, Fr.

Glemham, E. N. B.
„

UNICOLOR, Fr,

Frequent.

Merulius tremellosus, Schrad.
„

CORIU.M, Fr.

Bury on timber,

Common.

FI.
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Merulius lachrymans,

In cellars, &c., causing

Fr.

Dry Rot.

Great Glemham, Bury, &c.

Fistulina hepatica, Fr.
Oak.

On

Hydnei.

Hydnum

imbricatum, L.

Not uncommon, Mr.

Bungay.

Woodward.
REPANDUM, L. Bungay, Mr. Woodward, Shrubland Park, Mildenhall, FI.
,,

auriscalpium,

L.

Hawstead,

Common.
Great Glemham,

Sir

J.

Cullum,

1774.
„

?

sp.

bark of an Apple

bursting through the

tree,

E. N. B.

Auricularini.

Thelephora caryophyllea,

Fr.

Bungay Woods,

Near

abundant, Mr. Stock.
„

PALMATA, Fr.

,,

LACINIATA,

Hitcham Wood,
Frequent

P.

in

FI.

Fir woods,

FI.

Fornham and Mildenhall, 1862, E. S.
Stereum purpureum, Fr. Common.
HIRSUTUM. Fr. Very common.
SANGUiNOLENTUM, Fr. Great Glemham, E. N. B.
,,

,,

Bury,
,,

,,

FI.

RUGOSUM, Fr. Great Glemham, E. N. B.
ACERINUM, Fr. Common on Maple bark, FI.

Hymenochalte rubiginosa, Lev. On Oak posts, frequent, FI.
Great Glemham and Fakenham.
tabacina. Lev. About Bury on Hazel, December
,,

1856, E. S.

Common, FI. Great
mesenterica. Bull.
Glemham and Benhall, E. N. B.
CoRTiciUM giganteum, Fr. Bury, on felled Fir trees, FI.
LiEVE, Fr.
Honington, Dr. Cooke.
,,
CCERULEUM, Fr. Common. Very beautiful, like
,,

Auricularia

blue velvet.

„

OCHRACEUM,

Fr.

Buiy.

On

fallen branches, FI.
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CoRTiciUM QUERCINUM,

ciNEREU.M, Fr.

,,

INCARXATUM,

Fr. Botanic Garden, Bury, Nov.,

Honington,

i860, E. S.
,,

NUDUM,

25 Q

Common.
Common.

P.

,,
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W.

G. S.

Honington.

Fr.

CONFLUENS, Fr. Honington, \V. G. S.
POLYGONiUM, P. Honington, Dr. Cooke.
,,
COMEDENS, Fr. Common on dead branches.
SAMBUCi, P. Common.
,,
Cyphella galeata, Fr. On Hypniim pimmi, at Hardwick,
1856, E. S., and Bungay, FI.
Solenia ochracea, Hoffm. (Peziza anomala). On wood
about Bury, common. FI.
,,

,,

_

Cl.\variei.

Clavaria

ametiiystina.

Shrubland

Bull.

Park,

Kirby

Trimmer.

Common

,,

FASTiGiATA, D.C.

,,

muscoides, L.

,,

CRISTATA, Holmsk.

,,

RUGOSA, Bull.

,,

ABIETIXA, Schum.

in pastures.

Hardwick Heath,

Oct..

1859,

Sapiston, Dr. H.

E. S.

Frequent,

Common,

FI.

FI.

Westley and Rougham,

in

Fir woods, FI.

On sawdust

,,

STRiCTA, P.

,,

ix.EQUALis,

,,

VERMicuLATA, Scop.

Miill.

Cullum.
,,

ACUTA, Sow.

Hawstead,

1772,

FI.

Sir

J.

Common.
Honington, Dr. H.

Common.

C.\LOCER.\ C0RNE.\, Fr.

Typhula Grevillei,

at Bury, FI.

Meadows about Bury,

Fr.

Decaying Alder leaves. Bury.

FI.

Tremellixi.

Tremella

foli.\ce.\, P.

Ickworth Park on

felled tree. Dec.,

1856, E. S.

Common.
Common.

,,

mesexteric.a, Retz.

,,

.ALBIDA,

,,

Huds.
ixtumescexs. Sow.

Honington, Dr. Cooke.
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Tremella

viscosa, Berk. Bury, on fallen branches, FI.
Exidia recisa, Fr,
Great Glemham, on Willows, E. N. B.
GLANDULOSA, Fr. Common.
,,
Hirneola auricula-jud.e. Berk. Great Glemham, on Elm,

E. N. B.

Bury,

FI.

Dacrymyces deliquescens. Dub. Honington, Dr. Cooke.
STiLLATUS, Nees. Common.
Ditiola radicata, Fr. East Bergholt, Dr. Badham.
,,

GASTEROMYCETES.
Hypog^i.

Melanogaster

?

VARIEGATUS, Tul.

Once

wick.

(T.

moschatum).

Hard-

in 1858, E. S.

Phalloidei.

Not uncommon. Frequent near
Bungay, Mr. Woodward. Great Glemham,
Santon Downham, &c.

Phallus impudicus,

,,

L.

Lowestoft sandhills. Curt.

lOSMUS, Berk.

Cynophallus caninus,

Coddenham, Kirby Trimmer.

Fr.

Trichogastres.

Batarrea phalloides,

Sandhills near Bungay,

P.

Davy

Mr.

ward.

finds

it

Wood-

annually

at

Yoxford, Sowerby.

Tulostoma mammosum,

Fr.

coliformis,

FI.

Honing-

H.

ton, Dr.

Geaster

Old walls at Bury,

P.

Sandbanks

at

Mettingham,

Dickson.
,,

FORNiCATUs,

Fr.

Occasionally

Found frequently

in

met

with,

FI.

Norfolk and Suffolk,

Sowerby.
,,

,,

STRiATUS, D.C.

Sandy ground about Yarmouth

and Bungay, FI.
Bryantii, Berk. Sandy bank
Bungay, FI.

at

Bury and about
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In a Fir

Fr.

at
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Bury, Nov.,

1857, E. S.

„

,,

„

MAMMOSUS, Chev. Sandy ground, Santon Downham, Sept., 1856, E. S.
RUFESCENS, Fr. Fir woods. Bury, plentiful.
Nov., 1857, E. S. Troston, Dr. H.
HYGROMETRicus, P. In a Sandy wood at Bury,
Oct. 1856, E. S.

All these are well figured in the Transactions of the Norfolk

ind Norwich Naturalists’ Society for 1872-73, p. 67-77.

60VISTA NiGRESCENS, P. Sir J. Cullum. 1773. Rougham
and Santon Downham, FI.
PLUMBEA, P. Common, FI. Little Glemham,
„
E. N. B.

Lycoperdon gig.anteum, Batsch.

Not uncommon. Somelarge.
When young the

very

times

pcridiam

is

like

white kid leather.

Common.

„

c.ELATUM, Fr.

„

ATROPURPUREUM,

Hardwick,

Vitt.

in

a wood,

Oct., 1856, E. S.

Great Glemham, Oct., 1885,

„

SACCATUM, Vahl.
E. N. B.

„

GEMMATUM,

Fr.

„

PYRiFORME,

Schoeff.

oCLERODERMA VULG.\RE, Fr.
VERRUCOSUM, P.
„

Common.
Not uncommon.
Somewhat common.
Common.

Myxogastres.
Lycogala epidendrum,
Reticularia umbrina,

Fr.
Fr.

Frequent.

Frequent,

FI.

Otley,

&c..

E. N. B.
„

MAXIMA, Fr.

Ethalium septicum,

Fr.

Dalham, on Willow, 1864, E.

Common

S.

on sawdust, &c.

PUMARIA ALBA, D.C. Common.
OiDERMA VERNicosuM, P. On grass occasionally,
5

FI.

Glemham, E. N. B.
„

SPUMARIODES, Fr. Hardwick, on moss, FI.
GLOBOSUM, Fr. Bury, on Oak leaves, FI.

Great
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Didymium hemisphericum,

Bury, on leaves, Oct., 1856,

Fr.

E. S.
„
,,

,,

SQUAMULOSUM, A. & G. Bury, on twigs, FI.
FARINACEUM, Fr. Honington, Dr. Cooke.
NiGRiPES, Fr.
Bury, FI.
Great Glemham,
E. N. B.

Physarum nutans,
,,

,,

P.

Frequent.

var.

AUREUM,

P.

Great Glemham, i860,

E. N. B.
t

ALBUM, Fr. Frequent on decaying wood, FI.
Angioridium sinuosum, Grev. Hardwick, on tan in hot
,,

house, FI.

B.^dhamia hyalin.^. Berk.

Bury, on rotten wood, frequent,

FI.
,,

fulvella, Berk.

East Bergholt.

East Bergholt.
nitens. Berk. East Bergholt.
,,
Craterium minutum, Fr. Hardwick Heath, FI.
LEUCOCEPHALUM, Ditm. Bury, FI.
,,
Stemonitis fusca, Roth. Common on rotten wood.
ovata, P. Frequent, FI.
„
Enerthenema elegans, Bowm. On decaying wood,
,,

PALLIDA, Berk.

Arcyria punicea,

P.

!F.l

FI.

lil]

Frequent.

incarnata, P. Woolpit Wood, May, 1856, E. S.
NUTANS, Fr. Bury, frequent, FI.
,,
Trichi A f.\llax, P. Great Glemham, E. N. B.
clavata, P. Bury, on rotten wood, FI.
,,
TURBINATA, With. Bury, on rotten wood, FI.
,,
Perich/ENA populina, Fr. Bury, on fallen Poplars, FI.
Nidulariacei.
Cyathus striatus, Hoffm. Near Bungay, Mr. Woodward.
Perhaps not in Suffolk.
Common, FI. Glemham,
vernicosus, D.C.
Otley, Honington, &c.
Crucibulum vulgare, Tul. Near Bungay, Mr. Woodward.
The above three species are common near Bungay, Mr.

bEC

,,

'

,

Woodward.
Sph.erobolus stellatus, Tode.

Bury, on rotten wood,

FI.

T
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ASCOMYCETES.
Elvellacei

Morchella esculenta,

Frequent,

P.

Cullum,

1773.

Hawstead,

FI.

Glemham,

Great

Sir J.

Otley

Honington.
„

Great Glemham, 1848 and
On road sides. Santon
1849, E. N. B.
D.C.

SEMILIBERA,

Downham, FI.
Helvella crisp.-v, Fr. Woods

Great Glem-

frequent, FI.

ham, E. N. B.
,,

L.ACUNOSA,
FI.

,,

Woods about Bury,

Mz.

frequent,

Bungay, With.
Otley, E. N. B.

ELASTICA, Bull.

Bury, Oct.,

1856, E. S.

Verpa

Great Glemham, April 1848 and
1851, on road-sides, sometimes with M.

digit.\liformis, P.

semilibera.
'

Spathularia flavida,

P.

Fir

wood

at Bury, Nov., 1857,

E. S.

Coney Weston, abundant every

E. S.

Corton Heath,

year,

FI.

Great Glemham, 1848, E. X. B, Woods
at Hardwick, FI.
Geoglossum glutinosum, P. Frequent, about Bury, FI.

Leotia lubric.v, P.

,,

,,

GLABRUM, P. Farnham, E. N. B. Rougham
and Sapiston, Dr. H.
HiRSUTUM, P. Hawstead, Sir J. Cullum, 1774.
.\bout Bury,

Rougham Heath,

FI.

difforme, Fr. Rougham, FI. Risby, E. N. B.
Peziza .acetabulum, L. Frequent, FI. Great Glemham,
Bury, &c,
tuberosa. Bull. In a wood at Hardwick, FI.
,,
VENOSA, P. Great Glemham and Otley, E. X. B.
,,
Hawstead, FI.
,.

,.

badia, P.

Hardwick, 1859,

S.

Honington,

Dr. H.
,,

Beech wood at Bury,
Honington, Dr. H.

cochle.ata, Huds.

FI.

REV. E. N. BLOOMFIELD
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Great Glemham, E. N. B. Horringer,

Peziza aurantia, Fr.

,,

Fakenham.
REPANDA, Wahl,

,,

CEREA, Sow.

Honington, Dr. H.
Bury, on a hot bed, FI.

ton, Dr.
,,

,,

„

For the
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Honing-

H.

Beech wood at Bury, FI.
LANUGINOSA, Bull, var. Sumneri. Great Glemham, under a Cedar in plenty. E. N. B.
SEPULTA, Fr. East Bergholt.

CUPULARIS, L.

rest of the ElveUacei see

Henslow and Skepper’s

Flora.

Tuberacei.

Tuber ^stivum,

Common

Vitt.

woods,

Truffle,

Bury, &c., in Beech

FI.

Sph.eriacei.

Torrubia militaris,

Fr.

(Isaria farinosa).

Bury, on dead

pupae, FI.

Claviceps purpurea, Tul. Ergot. Near Hitcham, Professor
Henslow.
Epichloe typhina. Berk. Common on culms of grasses.
Great Glemham, E. N. B. Honington,

W.
Hypocrea rufa,

G. S.

Fr.

(Trichoderma

viride).

fallen trees.

Common

on
i

ALUTACEA, Fr. Westley, under a Fir tree, FI.
,,
Xylaria polymorpha, Grev. Otley, E. N. B. Bury, E. S.
Honington, Dr. H.
DiGiTATA, Grev. Bury, on decaying wood, FI.
.,
hypoxylon, Grev. Abundant on stumps, &c.
,,
CARPOPHILA, Fr. Common on Beech mast.
,,
PoRONiA PUNCTATA, Fr. Common near Bungay, Mr. Wood
ward.

Aldeburgh, E. N. B.

UsTULiNA VULGARIS, Tul. Great Glemham, E. N. B. Fornham, on rotten stumps, FI.
Hypoxylon concentricum, Grev. Frequent on Ash.
For the

rest of the

Fungi see Henslow and Skepper’s Flora.

'
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IX.

A PRELIMINARY SKETCH OF THE BIONOMICAL

BOTANY OF SUTTON AND THE ANT DISTRICT.
By W.

a. Nicholson, Hon. Sec.

Read 2yth February, 1906.

The

following observations

region

marked

in

refer,

more

especially,

to

the

Mr. Balfour Browne’s Map,* as the Ant

though I have introduced a few remarks dealing
with Hickling Broad District, where the prevailing conditions
might be considered as fairly similar to Barton Broad. My
work has been done, mainly in the summer months of 190204-05, supplemented by an occasional early spring, late
lautumn and winter visit. A complete survey of the botany
of the district, would necessitate a residence there, for many
months, perhaps even extending into years.
I have to thank Mr. Gurney, and his director Mr. F. Balfour
Browne, for allowing me every facility for access to the Sutton
Laboratory and the adjoining meadows and marshes.
The laboratory at Longmoor Point is about 4J miles from
Ihe sea. It is situated on a tongue of higher land, which juts
out into the alluvdum of the marshes. This higher land,
^which is composed of pebbly gravel and sand, stretches from
Longmoor Point in an easterly direction to Hickling Broad.
It extends southerly to the east of Barton Broad.
The same
formation is represented on the southern and south-western
edges of this Broad. On the western side of Barton Broad,
towards Stalham, stony loam and sand occurs.
district,

*

The

Note.— See Map
district

>utton

viii. p.

69, Trans. Norfolk

and Norwich Nat. Soc.

and Barton Broads, a portion of the Ant, and the marshes adjacent

hese localities.
las

to vol.

extends from Stalham to the south of Barton Broad, and includes

The

flora of the

to

higher land on the western part of the district

not been dealt with in this paper.
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are chiefly concerned here with the Alluvium, which

most

covers

of

the

alluvium consists of
peat.

am

I

now under

area

silt

or

mud,

consideration.

clay, loam, sand, gravel,

The
and

not aware of the depth of alluvium in the Ant

by Mr. H. B. WoodWroxham, 72 feet, and Norwich, 42 feet. The
Potter Heigham has been stated as 56 feet, but

Valley, but depths of valleys are given

ward

for

depth at
I have unfortunately mislaid the reference.
It is well-known that some of the best agricultural land

England

is

in

situated in the district lying between Sutton and

the sea.

....

tend to travel
James Geikie says, “ Soils
down slopes, however gentle these may be.” Therefore it
does not seem unreasonable to suppose that the alluvial soil
Dr.

many

of the

marshes contains

soil of

the higher ground.

of the constituents of the rich

H. B. Woodward refers in his l\Iemoir of the Geology
of the country around Norwich,’ to an analysis of soil from
Sutton made by Dr. Lyon Playfair, and reported in the Journ.
Roy. Agi'i. Society, vol. vi., part II, p. 577. The note in
the Journal is headed ” Analysis of the Soil and Subsoil of
a very Productive field near Sutton, in Norfolk.” The date
Amongst other constituents the soil was found to
is 1845.
contain 2.10
of carbonate of lime, and a trace of chlorine,
of carbonate of lime, and
whilst the subsoil yielded .09
‘

i\Ir.

%

%

2.08

% of chloride of sodium.

Dr. Playfair considered that the

amount of common salt in the subsoil was only explicable
on the supposition that it had been washed by the rains from
larger

the upper soil to the lower, and that the origin of the salt was

due to the proximity to the sea. Rain-water falling in places
near the sea has been found to contain a larger percentage of
chlorine than
It is

when

collected in inland situations.

not proposed in this paper to give a

list

of

all

the plants

that have been found, but to draw attention especially, to
those which are most characteristic of the marshy and aquatic
regions of this part of the Broads’ district.

There
as at

is

very

little, if

any, of the kind of wet

Honing and East Ruston, represented

common, such

here.

This type
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with

common

approaches more nearly to the true meadow,

The carpet-formation

regular grass carpet.

its
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marshes, where one exists,

of the

mainly a moss-carpet. Kerner’s
definition of carpet is
perennial plants which form
close
mat covering the ground.” The grass-carpet would
a
necessarily be found in drier situations.
A near approach to
is

“ low,

formed by the Marsh-cinquefoil [Potentilla palustris.
which overspreads considerable portions of the

a carpet

is

Scop.),

marshes.
In the main

I

have followed the nomenclature

the 9th edition of the

in

without adhering in

London Catalogue, 1895, though
arrangement of that

to the

cases

In the examination of the plant-associations of

('atalogue.

a district,

all

of the species

one

is

not so

arrangement of the

much concerned with systematic

j)lants, as

with their relative abundance

in particular jiositions.

Mr. A. Bennett, F.L.S., has kindly examined and confirmed
the Lists of Characeai and Potamogetons, quoted, and Mr.

W. H.

Burrell has furnished a

list

of

Mosses and Hepatica*,

with some remarks upon them, which he has kindly allowed

me

to incorporate in this paper.

I

am

also indebted to Miss

A. M. Geldart for several suggestions.

The Characece

are well represented in the

Broad

district.

In the immediate neighbourhood of the Sutton Laboratory,

have been found.
rather shallow water, were

six species, at least,

growing

in

Chara
C.

These, which were

fragilis, Desv.

ASPERA, Willd.

C. POLY.-vcANTHA,

Braun.

C. HISPIDA, L.

Lycnothamnus stelliger, Braun.
Nitella opaca, Agardh.
Another species of Nitella, viz., N. ftexilis, Agardh, was
found between Stalham staithe and Barton Broad, by Mr.
A. Bennett.

The occurrence
of special interest.

of
It

Lycnothamnus

was

first

stelliger,

Braun, here,

is

discovered in Britain at Filby

and Potter Heigham by Mr. A. Bennett, and has since been
voi„ \in.

T
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two or three other counties.

recorded in
regular

A.

or

starch-stars,

are

bulbils,

Its

extremely

characteristic

this

of

and it is by them that the plant is mainly propagated,
as it very seldom fruits.
In Barton Broad, there is an extensive growth of Characcie,

species,

consisting (probably with other species) of

Chara
C
C.

fr.\gilis, Desv.

.\spera, Willd., var. capillata, Braun.

VULGARIS, L.
var. PAPILLATA, Wallr.

,,

The great abundance
an indication

of the

genus Chara

in these waters,

is

of the presence of a considerable quantity of

calcium carbonate held in suspension, as the attraction for
the
calcium carbonate shown by this genus is well known
;

stems and,

in

some

cases, the

whole plant being covered with
This seems to be even more

a dense calcareous incrustation.

conspicuous in the dead plant.

Frequently, in passing over

the surface of the water, one’s eye

is

drawn

to a whitish patch

showing up amongst the dark green carpet of Chara covering
On closer examination it is seen to be the
the bottom.
decaying remains of Chara, the green portion having disappeared, leaving the skeleton framework with its white
covering of calcium carbonate.

The

characteristic odour of Chara can be frequently detected

above places where it
and Murray, in their Handbook
in the air,

i8i,

state that

“

The presence

is

of

growing

freely.
Bennett
Cryptogamic Botany, p.

of certain

species

may

be

detected by the foetid odour of sulphuretted hydrogen given

when decaying.”
also given off by
The Rev. G. R.

off
is

I

cannot help thinking that this odour

the living plant.

Bullock- Webster, M.A., remarks of the
”
are singularly sensitive of any intrusion
CharacecB that they

by other plants, and if they are not allowed to occupy the whole
ground generally retire altogether.” ” As soon as other
aquatics begin to assert their existence in the ditch, drain, or

pool occupied by Charas they

when spade and

retire,

and only appear again

shovel have effected a thorough cleaning out

of the old home.”

MR.
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and Mosses have been found at
These were, with one exception, all identified by

following Hepaticre

Sutton.
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W. H.

Burrell.

Hep.\tic.b.

Ricciocarpus n.atans, L.
In some abundance

in

the waters adjoining

the

Laboratory.

Lunul.\ria cruciata, L.
In a ditch.

AnEURA

PINGUIS, L.

Middlemarsh.

Lophocolea bidentata,

L.

Middlemarsh.

Of these Ricciocarpus nutans, L.

the only actually aquatic

is

species.

MOSSES.
Sphagnu.m sguARROSUM, Pers. Middle marsh.
rubellum, Wils. Middle marsh.
„
Ceratodon purpureus, Brid. Middle marsh.
Fissidens adiantoides, Hedw. Middle marsh.
Weisia mycrostoma, C. M. Hedge by roadside.
Physcomitrium pyriforme, Brid. Ditch by roadside.
Funari.a hygrometrica, Sibth. Middle marsh.

Bryum
in

Mnium
„

capillare, L.

meadow

Middle marsh.

Common on hedges, &c.

near house, &c.

rostr.\tum, Schrad.

HORNUM,

L.

On

Middle marsh.

hedge.

Fontinalis antipyretica, L. Middle marsh. This is not its
proper station. It is an aquatic which has probably been
thrown out on the marsh where I found a fragment. It
most likely abounds in the Broad though I failed to locate
W. H. B.
it there.
Brachythecum rutabulum, B. & S.
Middle marsh; wet

meadow
„
,,

near house.

VELUTiNUM, B.
purum, Dixon.

&

S.

Ditch by roadside.

Wet meadow

near house.

T

2
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Eurhynchium prcelongum,

& S. Wet meadow near house.

B.

Rough ground near

swARTZii, Hobk.

„

Amblystegium serpens,

Hypnum

&

B.

Hedge.
Middle marsh.

S.

stellatum, Schreb.

(

ADUNCUM Hedw.
var.

Ditch

PATERNUM, Sanio

,,

GIGANTEUM, Schp.

,,

scoRPioiDES, L.

house.

I

These are
species very
in

two large
abundant
ditch on left hand

going towards Wood
St., not far from the
Laboratory. W. H. B.

Ditch

Middle marsh.

Middle marsh, and

CUSPIDATUM, L.
„
near house.

Hylocomium squarrosum,

B.

&

S.

in

wet meadow

Wet meadow

near house.

Dicranoweisia ciRRATA, L.&C. Occui'sonthatchat WoodSt.

Hypnum mspidahim,

L.,

is

the predominant

species (of

swamps, and with it are associated Hypnum
scorpioides, L., and H. giganteum, Schp., W. H. B.
It will be noted that there are two species of Sphagnum^
the true Bog-moss, in the preceding list. Most of the other
Mosses mentioned are of common occurrence, but Fontinalis
antipyretica, L. is of some interest, as a truly aquatic Moss.

Moss)

in the

The Ferns

of the district are chiefly represented

by the

Marsh-Fern {Lastrea Thelypteris, Presl.) which is extremely
common, and Osmunda regalis, L., not common now except
in places protected from the depredations of fern-hunters.
Ophioglossum vulgatum, L., also occurs, as one would expect,
and Asplenium Adiantum-nigrum, L.. Lastrea Filix-mas,
Presl., Polypodium vulgare, L., while Pteris aquilina, L., is
found in the drier parts.
The dominant Monocotyledonous orders are Typhaceae,.
Naiadaceae, Hydrocharidere, Gramineae, Cyperaceae, Juncaceae,
Iridaceae,

Alismaceae,

Orchidaceac.

excepting Characeae,
I shall

Sub-dominant

Lemnacece.

is

The bulk

of

are

the

Sparganiaceae,

aquatic flora,

included in these families.

have something to say as to their grouping

Presently
in plant-

associations.

Going on

to

the

Dicotyledones,

we

find

as

dominant

i

/
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orders Salicacea;, Myricaceje, Polygonaceae, Caryophyllaceae,

Nympheaceae, Ceratophyllaceae, Ranunculaceae, Saxifragaceae,
Leguminoseae,

Rosaceae,

Umbelliferae,

gideae,

Scroi^hulariaceje,

Primulaceae,

Lentibulariaceae,

Halorrha-

Onagraceje,

Lythraceje,

Labiatae,

Gentianaceae,
Valerianaceae,

and Com-

positae.

A. F.

W. Schimper

types, often

These

more

five

Tsoetes

1.

has divided the aquatic plants into

or less connected

types are

five

by intermediate forms.

;

Completely submerged rosette-plants,

type.

rooted in the ground, usually with cylindrical leaves.

Nymphaea-Hippuris type.

2.

Plants rooted in the ground.

Teaching the surface of the water by means of long-stalked
leaves or long shoots, and therefore partly in the

Naias type.
3.
with long flowing shoots.
Hydrocharis type.
4.

Plants rooted

in

the

soil,

air.

or free-swimming,

Free-swimming plants with short
shoots, (a) quite submerged, (b) greater part submerged,
(c) half-submerged, (c/) greater part floating on the surface,
{e) greater part projecting above water.
Podostemon type. Submerged plants fixed to stones
5.
in running water.
I

am

not aware of the existence in the Ant district, of any

rej)resentative of the

type,

first,

or Isoetes type, though one of the

Pilularia globulifera,

L.,

formerly occurred at two or

three places in East Norfolk.

The majority
to

of the aquatic plants

Schimper’s second or

about Sutton, belong

Nymphea-Hipjniris type.

are “ rooted on the ground, reaching the surface of

by means

of long-stalked leaves, or long shoots,

partly in the air,”

The following

tlie

They
water

and therefore

are of primary importance,

on account of the large area they occupy, and their dominant
position with regard to other species.
Phragmites communis. Trim
SCIRPUS lacustris, L.
Iris pseudacorus, L.

Cladium jamaicense, Crantz.

Ranunculus Lingua,

L.
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Castalia speciosa, Salisb.
Nymphea lutea, L.
POTAMOGETON NATANS, L.

Hottonia palustris,

L.

Hippuris vulgaris, L.
Elodea canadensis, Michx.
crowded with this.

Myriophyllum spicatum,

of

the dykes are

L.

In dense masses in dykes.

SciRPUS FLUITANS, L.

GlYCERIA FLUITANS, R. Br.
G. AQUATICA, Sm.
Alisma Plantago-aquatica,

Typha

Many

L.

latifolia, L.

T. angustifolia, L.

Equisetum palustre,
and less common,

L,

Sagittaria sagittifolia, L.
Sparganium simplex, Huds.
Acorus Calamus, L.
Equisetum limosum, Sm.
There are two or three plants in the preceding list which
possess some importance from an economic point of view.
The stems of Phragmites are used largely for purposes of
thatching.

Mr. Gurney has supplied the following interesting particulars

with reference to the use of reeds

The amount cut

for thatching purposes, etc.

Sutton was from 1000-1200
fathoms (a fathom being 5 bunches). The reeds vary in
quality, the longest, of which there is only a little grown at
in

1905,

at

Sutton, being used by builders for ceiling purposes. What
There is
is known as “ short reed ” is the best for thatching.
“
also
mixed reed and gladden ” (reedmace), which, though

forming almost as durable a roof as “ short reed,” does not
produce as neat an effect. The reed is cut as soon as the leaf
is off, i.e.,

early in January,

and cutting must cease by Lady

Day, as the young growth is then beginning to appear.
A well-made I'oof will, under favourable conditions, last
a great number of years, though in some situations, the wind,
and bird and animal vermin are apt to play havoc with it.

MR.

VV. A.

NICHOLSON' ON BOTANV OF SUTTON.

iTider the best circumstances,

down every

cleaned

well to hav^e the roof

is

years or so, as the growth of moss

five

and the reeds are

injurious,

it

liable to get

best material for the ridge of the roof

much used now.
and the hands

as

of the

it

273

is

less easily

is

a

sedge, but

not

is

it

is

The

little loose.

procurable than straw,

workers are likely to be cut by the sharp

edges of the stems.

The growth of the Reed-beds at Sutton is not so good as it
was. The reason may be, that as the beds rise by their own
growth they get less water, and in consequence, there is an

A

invasion of the Reed-mace.

little

salt

from the tides

is

supposed to be beneficial to the growth of the Reed. Dr.
Marshall Ward states Phragmites as an indicator of a
sufficiency of potassium salts, in moister soils.

The use
for
I

of reed-thatched roofs

ornamental buildings.
am not aware if Cladium

is

seems

to be

on the increase

utilised specially in the

Sutton

district, but it was formerly “ considered as a valuable natural
crop ” in the Fenland, and was used for “ lighting fires at

Cambridge and other places.”

Bab. Flora Cam.,

p. 253.

Large quantities of the steins of the Bulrush {Scirf>us
lacustris, L.) are cut yearly, and are used in the manufacture
of horse-collars, baskets,

and matting.

The matting

is

made
The

strips about 4 inches in width.
of stems plaited
strips are eventually sewn together to form the required
in

1

was informed

a considerable
carpets,
floor.

at the rush-factory in

demand

to protect

for

this

size.

Norwich, that there

matting

for

is

laying under

the latter from contact with the bare

The baskets made here

are very neat

and serviceable,

but the horse-collars form the principal part of the industry.
In the days of rush-lights, the trade in Bulrushes

was carried

Norwich at a rush-fair, which many of the older inhabitants can remember.
The third, or Naias type consists of ” Plants rooted in the
The freesoil, or free-swimming with long flowing shoots.”

on

in

swimming forms include
Utricularia vulgaris,
U. MINOR, L.

U. INTERMEDIA, Haync.

L.

——

A.
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Rooted forms include, the Batrachian Ranunculi,
R. ciRCiNATUS, Sibth.

R. PELTATUS, Schrank.
R. HEDERACEUS, L.

The

Ranunculi

Batrachian

are,

doubtless

presented by several more species in the

Myriophyllum verticillatum, L.
Sparganium minimum, Fr.
This occurs in some abundance

in a

re-

district.

dyke near the

Laboratory.

Potamogeton polygonifolius,

Pour.

P. alpinus, Balb.
P. LUCENS, L.

P.

PRAELONGUS, Wulf.

P.

PERFOLIATUS, L.

P.

CRISPUS, L.

P.

ZOSTERCEFOLIUS, ScllUm.

?.

OBTUSIFOLIUS, M.

?. Friesii,

&

K.

Rupr.

P. PUSILLUS, L.

Charace.e, see preceding

—Najas uiarina, L.,
District.

It

was

first

list.

has only been found in Britain in the liickling

discovered in Hickling Broad, by Mr. A. Bennett, in 18S3.

The fourth type

of

aquatic plants

is

Schimper’s Hydro-

charis-type, “ free-swimming with short shoots.”

Quite submerged, there are

Lemna

:

trisulca, L.

Greater part submerged

:

Stratiotes Aloides, L.
Greater part floating on the surface
Hydrocharis Morsus-ranae, L.
Lemna minor, L.
RiCCIOCARPUS NATANS, L.
Of the fifth, or Podostemon type, consisting of submerged
plants fixed to stones in running water, I can say but little.
I presume Fontinalis antipyrdica, L. (a fragment of which
was found by Mr. Burrell at Sutton) would represent this type.
Of the Podostemaceae, in general. Professor S. H. \hnes
.
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very remar kal)le group of plants,

^75

growing on

and rivers of the tropics.”
obvious, the conditions required by this type, do not

stones, etc., in swiftly flowing streams
It is

occur at Sutton.

Some

notes

made

in

amongst the aquatics may

a

on Plant-associations
be of interest in helping to form

July,

1905,

general idea of the aspect of the vegetation.

The plants

are arranged roughly, in comparative order of abundance.

Sutton Broad, Stalham

SciRPUS

side.

L.tCUSTRIS, L.

Phr.\gmites communis, Trin.

*Ranunculus Lingua,

L.

*Castalia speciosa, Salisb.
Ny.mphea lute a, L.

Utricularia vulgaris, L.
Menyanthes trifoli.\ta,

Thick under-growth

L.

of

leaves, flowering being over.

was almost
entirely covered with Scirpus ftuitans, L.
This dyke formed
a very interesting sight, as the following plants had grown
through the thick mass of Scirpus and were flourishing.
Nasturtiu.m officinwle, R. Br.
POTENTILLA PALUSTRIS, Scop.
Juncus lamproc.\rpus, Ehrh.
A dyke (Border Dyke) at Sutton was also full of Scirpus

The surface

of a

dyke at Fenside,

fluitans, L., in this case associated

Catfield,

with

Str.\tiotes .\loides, L.
S.\GITTARIA SAGITTIFOLIA, L.

POTAMOGETON
Osborne’s Dyke

N.ATANS, L.

road-way leading to the
Laboratory contained a luxuriant growth of
Alis.ma Plantago-aquatica, L., with
Glyceria fluitans, R. Br., and
N.\sturtium officinale, R. Br.
A dyke on the eastern boundary of Hand Marsh, Sutton,
apparently very

along

full of

Elodea Canadensis, Michx, contained

also Stratiotes, Hydrochoris,
*

Those

the

Nymphea

ni.irked with .in

lutea.

* were in llower.
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These plant-associations present some interesting problem.-.
For instance, periodic examinations of particular dykes
would show which plant tended to become dominant, and,
possibly, to drive out others.

Also,

sink through Elodea, or carry

does Stratiotes

rise

up and down with

it

it

or

by

means of its pointed teeth ?
The salinity of the water of Sutton Broad has been estimated
by Mr. F. Balfour Browne at from 7 to 9 grains of chlorine
per gallon; but as far as one can gather from the nature of the
there

flora,

is

nothing specially to indicate nearness to the

Samolus valerandi, L.
maritime districts, and

sea, except, perhaps, the occurrence of

plant

I'his

is

generally

found

in

usually indicates present or former littoral conditions.

For the purpose of comparison, it may be of interest to
insert here a few records of plants occurring at about the same
period of the year in the Hickling District.

On

the banks of Candle

Dyke were found

SciRPUS MARITIMUS, L.
S.

Both

Tabernaemontani, Gmol.

of these are

Heigham Sounds, many square yards

In

covered with

3-6

maritime plants.

Ranunailiis

circinatiis,

of the surface

Sibth,

in

were

flower,

in

This produced a striking effect in the

feet of water.

distance, as the individual flowers appeared absorbed in one

vast white sheet.

abundant

Myriophyllum spicatum, L. was almost as

in other portions of the

Sounds, the green flowering

Both

spikes rising 2-3 inches from the surface of the water.
jflants

were associated with Hippuris

vulgaris,

L. in fruit,

flower.
Phragmites here was
Broads,
and quite imSutton
higher than on Hickling or
penetrable in places.
It had, I presume, not been cut

and

Utriciilaria vulgaris, L. in

recently.

quantity.

did
Kit.
area.

not

Typha

angiisiifolia,

CEnanihc

seem

to

be

L. occurred

Phcllandrium, L.

abundant.

in

considerable

was observed,

Potamogeton

but

interruptus.

fiabellatns, Bab.) was in flower and covered a large

{=P.
The aquatic form

of

noted, and Char a vulgaris, L.

Polygonum amphibinm,

L.

was

MR. W.
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east side of Hickling Broad, starting from the Pleasure

Boat Inn, was fringed with a dominant growth of Phragmites,
with Scirpns laciistris, L., less common, and in the water
shallowing to the edge, Jnncus

effiisiis,

L.

Between Old Meadow Dyke and the main channel, on
solid marsh, the dominant vegetation consisted of Cladiiim
jamaicense, Crantz, with Phragmites.

the channel,

The bottom

On

the west side of

Typha angiistifolui, L. was in the ascendant.
Broad is mostly covered with a dense mass

of the

Chara aspera, Willd.
At the north end of Hickling Broad, proximity to the sea
was indicated by the occurrence of Apiiim graveolens, L.
Mr. Clement Reid, F.G.S., alluding to the land around
Happisburgh and Bacton, remarks that “ its exposure to the
north-east winds makes the crops late.”
My own observations
have not extended over a sufficiently long jx^riod to enable
me to state whether these coid winds have the effect of
retarding the appearance of flowers in the Sutton district,
though it would seem probable that the}’ would have this
effect.
Miss A. M. Geldart suggests that the retardation of
the crops may be due rather to the salinity of the north-east
winds than to their coldness.
At Longmoor Point, on 23rd and 24th April, 1905, with the
exception of Caltha paluslris, L., and Carex (ioodcnou'ii, J.
(iay, both of which were blooming freely, very few flowers
were to be seen. Flowers of Cardamine pratcnsis. L. were
few and far between. Salix rcpeiis, L. was flowering and
beginning to leaf, and the young shoots of Phragmites rose
from 3-6 inches above the water. Those flowers which were
in bloom on the dates just mentioned were at about their
normal time. Mr. A. W. Preston’s observations of first
flowering of common plants for 10 years from 1888-1897 give
average dates for Caltha palustris, L., March 30, and Cardamine pratensis, L., April 26, at Brundall and Blofield. On
April 5th, 1903, which was exceptionally early, 1 observed
Cardaminc pratensis, L. in flower at Reedham. Further

of

observations of

first

flowering of

some

of the

at Sutton, might be of interest in showing to

common

plants

what extent,

if
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any, there was a retardation of flowering, owing to the cold
winds, or other meteorological influences.

The winter aspect of the region is a startling contrast to
the summer one, though possessing much interest, even
from an aesthetic point of view. On loth Dec., 1905, several
flowers of Ranunculus Flammula, L. were found, though the
dykes had a thin coating of ice on their surfaces, through
which the bright green submerged leaves of Hottonia palustris,

had sunk to the
bottom, but many plants looked green and healthy, and
Sparganium minimum, Fr. appeared almost as fresh as in
the summer.
L. could be seen.

now

Let us turn

Though

there

Stratiotes, of course,

to

the Flora of the marshes proper.

a continual formation of a coarse kind of

is

peat going on in our marshes,

it is

very unlike the peat which

moors of Yorkshire and Derbyshire,
which is mainly composed of Sphagnum.
From Sendtner’s experiments, quoted by Schimper, it
appears that calcium acts as a poison on Sphagnum.* It does
not seem clear from the context, whether by calcium is
meant calcium carbonate, or the metal calcium, as free
is

characteristic of the

calcium

is

not

known

to occur in nature.

carbonate acts as a poison on Sphagnum,
large patches of this

it is

If

the calcium

strange that such

Moss should occur at Sutton, impregnated

as the soil and waters are with this salt.

An estimate of
was made by the

the rate of growth of the peat in Norfolk
late

John Gunn

in his

‘Geology of Norfolk.’

cannot do better than quote his words. “ The formation
of turbaries is very interesting and important for the deterI

mination of the age of the remains embedded

in

them and

the remains frequently reflect light upon the age of the

The discovery of several coins in Catfield, the latest
of which was of the reign of Edward VI., proves that there
was water when the coins were sunk, and the peat has grown
up since, and become a solid turf-ground. It is formed by
the annual growth and decay of several marsh plants, as
Typha latifolia and T. angusiifolia, Scirpus lacustris, Cladium
turbary.

*

‘

I’lanl

Geography,’

p.

95.
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estimated at the rapid growth of a foot

twenty years.”
It will

growth

be of interest to compare this estimate of the rate of

of the peat,

with that obtained by the late Rev. L.

Jenyns (quoted by the late Professor Babington) as to the
rate of its growth in the Fenland, at Isleham.
He gave it as
the turf-cutters’ opinion that “ before the present more perfect

drainage of the Fen (Isleham) the turf grew at the rate of

about twenty inches

in sixteen years.”

This

than double the rate just given for Catfield.

is

a

little

more

Allowing for

seems probable that the late Mr.
Gunn’s estimate was not very far wrong.
Schimper divides moors into two classes, viz., high-moor
and meadow-moor, the former being poor in lime, the latter
rich in lime.
Accepting this division, our marshes would
come under his description of meadow-moor. He goes on to
say, ” the humates ai'e less plentiful in the water from meadowmoors because their humus acids form insoluble compounds
with lime.”
The subject of the formation of humic acids, and of the |)eat
is one of great interest, and presents many, apparently as yet,
unsolved problems. The term ‘‘humic acid ” is frequently used
in discussions on soils, etc., but it seems a very vague one.
As far as I can gather, it has no strict definition, and there
is certainly no formula for it.
However, I am informed, on
good authority, that there are no acid waters in Norfolk,
owing to the large quantity of alkalis present. The above
remarks may seem somewhat of a digression, but the subject
has important bearings on the Flora, which I hope will be
difference of drainage,

worked

it

out, in the future.

.\mongst the chief constituents of the marsh

from the aquatic, are the following

Caltha palustris, L.
Lychnis Flos-cuculi, L.
Lotus uliginosus, Schkuhr.
Spir.ea Ui.maria, L.

POTENTILLA PALUSTRIS, Scop.
PaRNASSIA PALUSTRIS, L.

:

flora, as distinct

MR. W.
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Salicaria, L.

Epilobium hirsutum, L.
E. PALUSTRE, L.

Hydrocotyle vulgaris,

L.

CiCUTA VIROSA, L.

(Enanthe fistulosa, L.
Angelica sylvestris, L.

Peucedanum PALUSTRE, Moench.
Valeriana officinalis,

L.

V. DIOICA, L.

Cnicus palustris, Willd.
C. PRATENSIS, Willd.

Lysimachia vulgaris, L.
Pedicularis palustris, L.

Rhinanthus Crista-galli,
Myrica Gale, L.

L.

Salix (sp.)
Epipactis palustris, Crantz.
Orchis latifolia, L.

UNCUS EFFUSUS, L.
J. CONGLOMERATUS, L.
J

J.

SUPINUS, Mcench.

J.

LAMPROCARPUS, Ehrh.

J.

ACUTIFLORUS, Ehrh.

Luzula erecta, Desv.
Alisma ranunculoides,

L.,

and

var. repens,

Dav.

SciRPUS Caricis, Retz.

Eriophorum angustifolium, Roth.
SCHCENUS nigricans, L.

Carex

(see separate list).

Phalaris arundinacea, L.
Anthoxanthum odoratum, L.

A

generally distributed grass.

Phleum pratense,

L.

Agrostis palustris, Hnds., var. stolonifera, L.
Deschampsia caespitosa, Beauv.
Holcus lanatus, L.

Cynosures cristatus,

A

L.

generally distributed grass.
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Some

of the plants in the

above

list

consideration with regard to their
palustris. Scop., occurs in great

of the

marsh

in

many

are

U mhelliferce

as

interest

common

is

Hydrocotyle vulgaris,

says

Norfolk

is

of this district,

Moench,

paliistre,

and possess

special

being the food-plants of the caterpillar of the

Swallow-tailed

Bennett

Potentilla

abundance, covering the surface

Angelica sylvestris, L. and Peucedanurn

are typical

of special

distribution.

places with a thick growth of leaves.

Less conspicuous, though very
L.

worthy

281

machaon,

{Papilio

Butterfly

with regard

to

Pencedanum

Mr.

L.).

A.
that

paliistre,

the headquarters of this species in England.

It is

one of the rarer plants of Britain now, owing, probably, to the
increased drainage operations in

happy

to say,

it

Cnicns pralensis,

its

special habitats.

One

latter half of

of the grasses calls for special mention, viz.,

caespitosa,

Beauv. {Aim

ccespitosa,

L.).

Deschamp-

Two

or three

large tussocks of this grass occur in a

damp meadow

from the Laboratory.

is

of a “ sour ”

am

still

marshes during its season of flowering in the
June. Also, Eriophormn angustifolium, Roth.
sia

1

abundant in the Broads district.
Willd., adds largely to the beauty of the
is

soil,

Its

occurrence

especially

if

not far

generally indicative

associated with sedges and

rushes.*

The genus Carex forms such an important part
flora,

to

me

in the

and

is

of the

so characteristic of marshes generally,

that a separate preliminary

Sutton

would be of

district

No

for future botanising.

ably extended by

list

it

of those species

doubt, this

list

could be consider-

Preli.minary List of
Species of Care.x in Sutton District.
L.

Huds.
C. TERETIUSCULA, Good.

C. DiSTiCHA,

• See ‘Grasses,’

II.

found

interest as forming a basis

further search.

Carex pulicaris,

marsh-

seemed

Marshall Ward, Sc.D., F.R.S.,

p. 33.
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Carex paradoxa,

Willd.

For records of

this rare species

and N. Nat. Trans, vol. vii. p. 695.
PANicuLATA, L. Forms dense tussocks.
VULPINA, L. Forms dense tussocks.
“ Known in
Rather rare generally.
CURTA, Good.
4 stations in county.” Messrs. Bennett and Salmon^
see Norf.

C.
C.

C.

1903.
C. Hudsonii, Ar. Benn.
C.

Goodenowii,

C.

PANICEA, L.

J.

Gay

C. FLAVA, L.
C. FILIFORMIS, L.
C.

in the water.

C.

Not common.

Pseudo-Cyperus, L.
ROSTRATA, Stokes.

C-

Generally growing

^

The most common marsh

sp.

C. RiPARiA, Curtis.

The

following

are

characteristic

plants,

though not

in

great abundance.

Neckeria claviculata, N. E.
Cardamine amara. L.
Viola palustris, L.
Polygala vulgaris, L.
Stellaria palustris, Retz.
MoNTIA FONTANA, L.
Hypericum elodes, L.
Linum catharticum, L.
Ribes nigrum, L.
Drosera rotundifolia, L.
Sium latifolium, L.
S. erectum, Huds.
Galium palustre, L.

SoNCHUS ARVENSIS, L.
PyROLA ROTUNDIFOLIA, L
Anagallis tenella, L.
Samolus Valerandi, L.
Myosotis palustris, Relh.
Veronica Beccabunga, L.
Scutellaria galericulata, L.

Br.

j
1
[

I

J
I

I
I
|
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Liparis Loeselii, Rich.
“ Occurs at Sutton associated with

datum,

Hypnum

cnspi-

H. scorpiodes, L. and H. giganteu7n,Schp.”
H. Burrell. It has been usually recorded

L.,

Mr. \V.

accompanying Sphagnum.
Listera ovata, R. Br.
Orchis m.\culata, L.
as

SciLLA festalis, Salisb.

JUNCUS BUFONIUS,

L.

Butomus umbellatus,
The

L.

xerophilous species

following

occur,

probably with

others.

Hypericum pulchrum,

Ulex europaeus,
POTENTILLA

L.

L.

SILV'ESTRIS, Neck.

Chrysanthemum Leucanthe.mum,
FiLAGO MINIMA,

L.

Fr.

Leontodon hispidus,
Calluna Erica, D. C.

L.

Erica Tetralix, L.
Erythr.ea Centaurium, Pers.
Teucrium Scorodonia, L.
Briza media, L.
This grass indicates chalk in the

The occurrence

soil.*

amongst the
Schimpt'r’s view is that
marsh-llora is a fact of some interest.
can
exist
xerophytic
types
surrounded
by excessive
many
moisture in peaty soils, as the humic acids in the soil prevent
the plants from absorbing more moisture than they require,
of these xerophilous species

that they are, in fact, living in a condition of “ physiological

drought.”
If

have already alluded to that there are no
the marsh soil of Norfolk is correct, it is difficult

the opinion

peaty acids in

I

account for these types flourishing as they do, under
conditions apparently foreign to their requirements, almost
to

side

by

side with the characteristically
*

VOL.

VIII.

‘

Grasses,’ Marshall

Ward,

p.

marsh

species.

32.

U

In

—
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284

A.

NICHOLSON ON BOTANY OF SUTTON.

the absence of further information on the constitution of the

and adjacent water,

soils

it

would be rash

to hazard a theory

account for this apparent contradiction.

to

amination of the position of

A

closer ex-

may

these xerophytes

show,

though they appear to be associated with a more or less
hygrophytic flora, they may, in fact be confined to islands,
that,

as

were, or patches of a more gravelly or sandy nature,

it

scattered here and there about the marshes.
“

The term Xerophytes

includes three groups of plants,

salt-loving plants or Halophytes, plants living in dry well-

drained

soil,

and plants

living in badly-drained

soil,

where

evaporation being rapid upon the surface so cools the underlying
It
lies

soil

may

or water that absorption

is

very slow.”*

be that in the last part of the preceding sentence

the explanation of the occurrence of these Xerophytes in

our marsh-flora, amongst the ordinary marsh species.

With a view

to forming

an idea of the comparative abund-

ance and absolute number of species growing

in

portion of the marsh, a square yard was marked

a typical
the

off in

Middle marsh at Sutton, and a rough census taken of
vegetable inhabitants, with the following results

its

:

26 plants of

Menyanthes

24

JUNCUS EFFUSUS.
Lastrea Thelypteris.
Spirea Ulmaria.
Rhinanthus Crista-Galli.

,,

20 fronds of
12 plants of

9

,,

7

,,

5

,,

trifoliata.

Arundo Phragmites.
Peucedanum palustre,

I

,,

Salix (sp.).
Epipactis palustris.
Anagallis tenella.

I

,,

(Enanthe fistulosa.

3

„

2

,,

small.

Also, Hydrocotyle vulgaris in quantity, with Equiselums

and

various seedlings, forming a rather thick undergrowth.
The above figures can, of course, only be taken as an
*

See

‘Flora

of

Cambridge

District,’

A. Wallis,

to Natural History of Cambridgeshire, p. 214.

B.A.,

in

Handbook

MR.
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approximation, as the operation of counting plants under
such conditions is more difficult than one would be led to
suppose. We may compare this with a census made by
Mr. Wallis,* of a square yard of rather bare chalky
the Cambridge District, which

was as

follows

soil in

:

Festuca ovina.
40 Leontodon hispidus.
8 Hieracium Pilosella.
3 Gentiana campestris.
2 Polygala calcarea.

125 Plants of

2

Avena

be noted that though there appears to be a greater

It will

number

pratensis, seedlings.

of plants in the latter locality,

xerophytic type, the number of species
of the square yard of marsh.

of a distinctly

all

is less

than half that

The comparison seems

to

show

xerophytic

more monotonous character of a
The square yard of marsh examined formed part of
flora.
a bog which was evidently submerged, during some months
In the same
of the year, under an inch or two of water.
strictly

the

marsh, but outside the square yard examined, were plants of
Epip.vctis palustris, Crantz.

Orchis

l.^tifolia, L.

Myrica Gale,

L.

S.\LIX REPENS, L.

ScHCENUS nigricans, L.
Cladium jamaicense, Crantz.

The
dense

marsh was broken here and there by
Salix and Myrica Gale.
These clumps

surface of the

clumps

of

afforded shelter to

bright

Lysimachia vulgaris,

L.,

Lythrum

sombre-coloured Valeriana

A

more varied

flora

masses of Spircea
Salicaria, L.

officinalis,

was exhibited

Ulmaria, L.,

and the more

L.
in a

the Sutton village side of the Laboratory.

marsh meadow on
I

venture to use

marsh-meadow to signify an intermediate position
between actual marsh and meadow. Though rather wet in

the term

• See

‘

Flora of Cambridge District,’ A. Wallis, B.A.,

p. 224.

U

2
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places,

and containing the usual marsh

surprised to find

many

suggestive of an ordinary

Ranunculus

plants, yet one

them more

plants associated with

meadow, such

was

as

acris, L.

Trifolium pratensis, L.
T. REPENS, L.

LaTHYRUS PRATENSIS,

L.

ViCIA Cracca, L.

Here Listera ovata, R. Br. was growing
from
Genista anglica, L., and
Erythr.ea Centaurium; Pers.

The importance

of statistics in the

in

hundreds not

far

study of biology, has

been recognised for some years, mainly through the work of

and

Prof. Karl Pearson, Mr. F. Galton,
statistical

methods now forms one

The use

others.

of the

main avenues

approaching the solution of biological problems.

aware that much work of
field

open

for future

of the plants in
of the area

very

workers

many

examined and

in

is

not

been done from the

this nature has

side of bionomical botany, but there

am

I

of
for

no doubt a promising

this

direction.

Statistics

square yards in different positions

would be

at different periods,

of

great value in supplying thoroughly reliable data with regard
to the increase or decrease of certain species.
It is

results

not necessary here to dilate further upon the valuable

which would follow from careful

gations in field-botany, as

many
On

it is

investi-

statistical

evident, that

by

their

means

obscure points might be elucidated.
the whole, the Flora

we

now

are

said to be very similar to that of the Fenland of

Norfolk and Cambridgeshire.
the plants of

may

considering

Western

Professor Babington’s

Wicken Fen (Flora

corresponds very closely with a

be

list

of

of Cambridgeshire, i860),
list

of those

found

in the

Sutton district quite recently. *Cladhtm jamaicense, Crantz,
however, still, as formerly, seems to occupy a more dominant
position in the herbage of the Fenland, than in our Broadband.
» .Mr. Wallis.

MR. W.

A.

NICHOLSON ON BOTANY OF SUTTON.

Five Fenlancl plants are quoted by the late Mr.

as now probably extinct

They

in the Fens.

W.

2«7

Marshall

are

Senecio paludosus, L.
PALUSTRIS, D. C.

S.

SoNCHUS PALUSTRIS, L.
Malaxis paludosa, Sw.
*Liparis Loeselii, Rich.

Of the above plants, it is somewhat doubtful if Senecio
paludosus, L., has ever been found in East Norfolk. Senecio
palustris, D. C. is recorded in Trimmer’s Suppt. to Flora of
Norfolk, as occurring at Stalham in 1875, but it is evidently
very rare now. Sonchus palustris, L. has not been recorded
from the Sutton district, and is probably almost e.xtinct in
East Norfolk. The same may be said of Malaxis paludosa,
but Liparis Loeselii, Rich, is still to be found with us.
Feucrium Scordium, L., formerly a common Fenland
plant, though now disappearing, has only been recorded
•once for East Norfolk, at Horning, many years ago.
Similarly,
Ranunculus Lingua, L. which is a very common plant in the
Ant district, is stated by the late Mr. \V. Marshall as “once
common, now rare,” in the Fenland. Under the same heading,
]\lr.

Marshall includes the following species.

Castalia speciosa, Salisb.
Nymphea lutea, L.

Carduus palustris,

L.

Utricularia vulgaris, L.
Alisma ranunculoides, L.
SciRPUS FLUITANS, L.

Carex rostrata, Stokes
All these plants

Sutton

district.

may

much more

drainage,

it

was

ampull.\cea. Good).

be described as very

It is probable,

in calling these plants

of the

(C.

common

in the

that the late Mr. Marshall,

once common, now rare,” was thinking

‘‘

restricted area, in which,

possible for

them

to find a habitat in the

Fenland.
*

Fenland,’

p.

owing to increased

304.

;
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Allowing for a few exceptions,

it

seems that at

least in the

higher phanerogamic plants, the floras of the Fenland and the

Ant district are nearly identical.
The principal bog-moss of the Fenland is “ a strong-growing
form of Hypntmi fluitans,” Sphagnum being “ quite rare.”
‘

Fenland,’ p. 555.
In drawing my preliminary survey to a close,

hope that

I

have succeeded

in conveying,

if

I

can only

only imperfectly,

a general idea of the botany of this region.

It

may

not be

superfluous to remark that the main object of a botanical

survey of any district
plants found,

is

not attained by compiling a

Rare plants

only.

are,

of

course,

list

of

of great

but the commonest ones are of greater importance, as
from their abundance they may be presumed to be more in
harmony with their environment, and thus more truly representative of the district than the rare ones.
I do not mean to infer that a list of plants is to be despised
but something more than that is required in order to describe
thoroughly the botanical aspect of an area. A list containing
notes and observations on conditions, habitat, etc., is one
step in the right direction.
But the ideal to be aimed at is
interest,

the preparation of a
area, as

minutely as

of all the conditions

plant-associations,

map
is

exhibiting the vegetation of the

possible,

under which plants grow, such as the

chemical

meteorological phenomena,
etc.

with a separate description

In short, the help of

all

nature

of

soils

action of insects

,

and waters,
and animals,

branches of natural science

is re-

quired to thoroughly elucidate the plant-phenomena of even

a comparatively small area.

The importance of photography to botany has already
J
been recognised by the British Association.
Note.

— (During the reading of this paper some lantern slides of photographs

prepared by Mr. F. Balfour Browne, illustrating some of the typical plants of
the district, were shown on the screen by Mr. IT. Brittain.
These included

Menyanthus, Alisma plantago. Water Ranunculus, ITottonia, Hippuris, and
Eriophorum.)
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X.

A STUDY OF THE AQUATIC COLEOPTERA
AND THEIR SURROUNDINGS IN THE NORFOLK
BROADS DISTRICT.
(Second Paper.)

By Frank Balfour Browne,

M.A. (Oxon.), F.R.S.E., F.Z.S.,

Director of the Sutton Broad Laboratory.

Read
In

my

2 yth February, 1906.

previous paper upon the Aquatic Coleoptera and their

surroundings in the Norfolk Broads District,

some

referred to

had observed during the season
1904 as to the occurrence, distribution and habits of this
I worked out the number of species per
interesting group.
collection per month, and drew curves giving a graphic
representation of the results, and from the curves thus obtained
as well as from the fact that crowded centres of various
species occurred especially in spring and autumn I suggested
that there were probably two seasons of the year in which
imagos hatch out from the pupal condition, that at least
many of the species have two broods in the year, and I considered that the crowded centres were centres of distribution
of the facts

which

I

I

of the various species.

With another

season’s experience in the collection of these

come here with the intention of
correcting and modifying some of the explanations of facts
which I gave last year. The necessity for correction depends
partly upon the fact that I have discovered that a method
upon which I based my record of species per collection per
month, in mapping out the cuiA'es for my last paper, is quite
interesting water insects,

I

unsuited to the purpose under the circumstances.
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Reference to my last paper will show that I mapped out
two curves, one showing the number of species per collection
per month, of the Hydradephaga or carnivorous Water Beetles,
the other showing the same of the Paipicornia or herbivorous
Water Beetles. It was not until I had worked out upon
the same method the results for 1905 that an error in the
method occurred to me, and it was owing to the fact that the

curve obtained
I

1905 did not agree with certain observations
had made, that I was induced to go more carefully into the
for

question of the principle upon which the curve had been
obtained.

August, 1905, was a particularly dry month so far as the
marshes were concerned, although in rainfall it was actually
wetter than the same month in 1904. I will go into this point
later on, but for the moment I need merely state that the

marshes were so parched

last

.August that

I

only

made 37

which I had counted upon
had been paying attention to the question as to
what happens to the denizens of a pond or dyke when the water
has all evaporated, and 1 had worked out from my records
the fact that the collecting places where the 37 collections were
made in August were not as a whole richer either in species
or in individuals than the same collecting ]daces had been
in June.
I was, therefore, surprised after working out upon
the 1904 method the number of species per collection per
month, to find that August was much richer than any other
month during the season. Had I been a mathematician no
doubt the reason would have been obvious from the first
but as it was it took some time before I understood it. The
error in the method lies in the fact that I had not been considering equal numbers of collections in each month, and that,
under ordinary circumstances, the tendency would be for
a month in which fewer collections had been made to show

collections instead of the 100 or so

making.

I

a higher number of species per collection than a month

in

which more collections had been made. Suppose for instance,
we have 99 collections, each containing 9 species, and we then
make one more collection and find 10 species. This additional
species raises the average for the total

number

of collections

;

2Q2
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from 9 to 9.02 species per collection. If, on the other hand,
we have only 9 collections containing 9 species and make one
more collection and find 10 species, the average is raised by
the additional species from 9 to 9.1, giving thus a difference
of .08 in the two results. If, on the other hand, instead of only
finding 10 species in the final collections

we had found

the average would have been raised in the

and
I

in the

second to

therefore

made

10. i, a

first

20,

case to 9.11

very considerable difference.

enquiries as to whether the law of pro-

babilities could so adjust

such differences as to give

of equivalent value for the

me

results

varying number of collections

but beyond learning that some application of the calculus

would lessen the discrepancies, I have not heard of any
principle in mathematics which could assist me.
I have,
therefore, had to adopt an entirely different method since
the number of collections per month varies so greatly and
this method consists in taking a pair of months and including
only the collections

both months, that
collections

made

in

were not re-visited

made

is,

at

collecting

places visited

leaving out of consideration

one month

if

all

in

the

the same collecting places

month. Thus, for instance,
I visit collecting places A, B, C, D, E, in March, and in April
I only visit A, C, and E.
Collections made at B and D will,
therefore, have to be left out in working out my results.
By
this method I can compare March with April and see whether
the number of species has on the average increased in April
at the collecting places which were visited in March similarly
I can compare April with May, May with June, and so on,
and I can from these results draw a curve showing the increase
or decrease in species per collection from March to April.
April to May, May to June, and so on. The result of such
a comparison is shown in the dotted curves in Chart I.
in the other

;

Now it is obvious that in

this

method

I

may be

using exactly

comparing March with April as
I use in comparing April with May, in which case, of course,
the increase or decrease from April to May will, when combined
with the increase or decrease from March to April, give the
As a fact, howtrue relationship between March and May.
the

same

collecting places in

MR.
ever,
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made

2Q3

which were used
not be used in comparing
in April

comparing March and April will
April and May and vice versa, so that the resulting curve
in

It

i
t

1905

&
I90U

COlLECnON

CHAKT

PER

I

SRECIIS

OF

NUMBER

THE

SHOWING

CUTWES

s
c

1
CHAKT

.

does not show anything more than the relationship’ between

one

month and

following

it.

the

That

is,

months immediately preceding ^and
the curve shows no true comparison
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March with May, June, and so on. It was, therefore,
month with every other month,
and then to take the means of the results thus obtained and
the result is shown in the plain line curves in Chart i, which
do not quite agree with the dotted curves.
I have thus obtained a new set of curves for 1904, which
must supersede the curves shown in table i, p. 64, of my

of

necessary to compare each

,

previous paper.

have worked over the same collecting area as in 1904, visiting for the most part the same
collecting stations regularly from March to October, except
in July, when I was away in Scotland.
During the 7 months
I have made 715 collections, the number being smaller than
it would have been had not August been such a bad month
During the past season

I

j

,

j

as already mentioned.

On

method

have worked out the curves
of species per collection of the Hydradephaga and Palpicornia
for 1905, and they are shown in Chart 2, side by side with
the new 1904 curves.
I have also inserted in the 1904 chart
a curve the result of working out the collections omitting
July, in order to be able to make a fair comparison between
the seasons 1904 and 1905.
Now there are, of course, no data in the curves for 1904 and 5
which admit of their being compared for relative abundance
that is, there is nothing to show whether the June maximum
of 1905 is greater or less than the September maximum of
In order therefore to trace the relative numbers of
1904.
species per collection during the two seasons, I have compared
on the principle already
similar months in the two years
the

referred to

I

;

—

referred to, using only collections

—and

common

to each pair of

from such a comparison we can tell whether
in March, 1904, individuals were more or less widely distributed
than in March, 1905, and similarly for other months, and the
results are set out in Chart 3.
From this chart it will be seen that except in March, September and October, the 1905 collections were richer in
Hydradephaga than the 1904 collections, and that m
Palpicornia were richer during the whole season with the

months

|
*

(

i
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exception of October.
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In other words, with the e.xceptions

mentioned, there was a greater distribution of individuals
during last season than during 1904.

If

we now turn

that as far

and 2 we shall see at a glance
as the Hydradephaga are concerned the curves for
to Charts i
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1904 and 5 are very
are

more or

different, while those of the Palpicornia

In the case of the Hydradephaga

less similar.

in 1904, the species per collection, that

is

the distribution of

individuals, gradually increased throughout the year, attaining
its

maximum

in

September.

September, while in 1905 the maximum was
attained in June, while there was a second but lower maximum
in

have,

I

of

—

course,

compared the second

—

1904 curve with July omitted with the 1905 curve. In the
1905 curve the difference between September and October is

very marked, while
at

all.

j|'

|]

1904 curve there is no difference
In the case of the Palpicornia curve the difference
in the

between the two years is merely one of degree. The falling
off in September and October, 1904, is small, whereas in 1905
it is large.
From May to August in both years, is the season
“ par excellence ” for these Beetles, the

maximum

of species

per collection and distribution of individuals being attained

each case

month.
The conditions, therefore, which injuriously affected the
Hydradephaga in 1905 and so caused a difference from 1904
in

in the latter

in the process of distribution, did
if

we except

not so affect the Palpicornia,

the months of September and October.

Hydradephaga and Palpicornia curves agree
falling

off

in

species per collection

September, 1905,

it

may

in

The

in the decided

October,

1905.

In

be also said that they agree, since

Hydradephaga, what was a decided rise in
the curve from August to September, 1904, is reduced to a
very small rise, and in the case of the Palpicornia, what was
in the case of the

a small falling
to a decided

off

from August to September, 1904,

is

increased

falling off.

In these respects, therefore,

I

am

inclined to attribute the

between the 1904 and 5 curves to some conditions
which similarly affected both the groups of Water-beetles;
but beyond this the curves will not bear comparison.
differences

Before, however, considering

what these conditions may

have been, it is necessary to re-consider the life histories of
the two groups in the light of my last season’s experience.
I have already pointed out that when I suggested in my
previous paper that the Hydradephaga were to some noticeable

/
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extent double-brooded,

I

drew

my

conclusions

2Cj7

from two

sources, one the shape of the curve of the species per collection,

ami the other, the crowded centres which I had only observed
in the spring and autumn, and which I considered to be hatching centres and thus centres of distribution of the particular
species.
That some of these crowded centres are indeed
hatching centres for the imagos, I have since been able to
prove, as I shall show directly, and it is, I still think, probable
that they all are but I do not now think that the discovery
of such a centre is evidence that a hatch of imagos of the
;

particular sj^ecies has taken place immediately previous to

For instance, in September and October,
1904, there were two crowded centres of Hydroporus granulans, L., in two dykes in Cattield Fen, and in these same
two places the same species was abundant in March, 1903.
whereas in April its numbers were not abnormal. Hydroporus
the discovery.

incogniius,

Sharp,

Heigham in
in the same

the

swarmed

Autumn

in

a certain

of 1904,

ditch

in

Potter

and was again abundant

through the spring of 1905, gradually
getting scarcer after April and having entirely disappeared

by October.

ditch

all

have noticed a few other similar cases and
it is not safe to rely upon the date
of discovery of a crowded centre as indicating the time of
the hatch of imagos, unless we have some evidence that the
I

they certainly suggest that

had not been crowded previously.
Now ii there are two seasons in the year at which the imagos
of various species appear, we should find some evidence of this

jiarticular collecting place

(i) in

the egg-laying period,

(2) in

the records of well-grown

and (3) in the observations of the times when soft or
recently emerged imagos are to be found.
I have not been able to collect much evidence upon any
of these points, but such as I have collected does not seem to
bear out the suggestion of there being two cycles in the year.
Almost the only evidence I have obtained as to the breeding
period of the Water-beetle was got by watching Helochares
lividus, Forst., and punctatus, Sharp.
These species carry
their eggs about with them attached in a mass to the hind
larvae,

i

femora.

The eggs

are apparently thus carried until the larvae

298

MR.

F,

ci’awl out of

in

BALFOUR BROWNE ON AQUATIC COLEOPTERA.

them

as

I

have constantly found the

larvae

a tube containing a few egg-bearing imagos.

therefore, to observe the

The

first

hatched

It is easy,

“spawning” period of this genus.
made on May 8th, but

record of eggs last year was

they were not

common

until

towards the end of the month.

There was no record of eggs in August of last year, but in
1904 there were three records for this month, the last being
on the 27th. The egg period, therefore, apparently lasts
from May to August, the period, according to the curve,

when the Palpicornia

most distributed. The egg-cocoons
of Hydrophilus piceus, L. are to be found sparingly in the
dykes in this district in June, and one specimen in captivity
laid its eggs in that month.
Hydrobius oblongus, Herbst.,
also produced its ribbon-shaped egg-cocoon in an aquarium
in June, 1905.* I have onl}^ one record for the Hydradephaga
I found a female of Dytiscus marginalis, L., depositing her
are

;

eggs in April, the usual egg-laying period of this species being

given in books as March and April.

My

observations as to larvae have also been very few but

they should perhaps be included.

The

earliest

well-grown

which I have a note, are those of one or more species
of Agab'us, which in 1904 were observed in ]\Iarch and April,
and in 1905 as ” nearly full-grown ” in April and May. I first
observed Dytiscus larvae in April, well grown specimens of,
I believe, D. circumfiexus, F., from the fact that where they
larvae of

have only taken that species.
I have no records of any other well grown larvae until June,
when Pelobius, Hyphydrus, Dytiscus, Acilhis, Gyrinus, and
Hydrophilus all occurred. In August again I found Hyphydrus
common, a iew Pelobius, and one or two full grown Hydrophilus.
After that month no full grown larvae are recorded, but numbers
At one place,
of small larvae were found in September.
among Chara I found a number of very small Haliplid larvae,
which I believe had only hatched a short time previously.
In October I recorded half grown Agabus larvae in one pond.
With regard to immature specimens of imagos my records
occurred,

*

I

The egg cocoons

of Hydrobius fuscipes, L., and picicrus,

occurred this year, 1906, sparingly in March and

commonly

Thoms., have

in April.
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although few are,
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Whenever I came
across a crowded centre, that is, a place where any species
was abundant, 1 carefully examined a number of the indiI

think,

interesting.

viduals for the purpose of seeing whether they were mature,

and recently emerged. In March, April and May
every such centre examined was composed of mature
individuals, and it is worthy of notice that more such centres
were observed in March than in April, and very few were
discovered in May.
I do not know how long after hatching
from the pupa an imago remains sufficiently soft to be recogor soft

nised as immature, but

I

more than a few weeks
a few days, so that

it is

should imagine that

would not be

it

at the most, possibly indeed only
quite possible that if a “ hatching ”

occurred in a dyke or pond shortly after

my

month’s visit
find a centre of mature individuals
It seems, however, significant that
of these centres found in the autumn

had been paid, I would
on my next return there.

whereas at least many
of 1904 remained crowded

in

the early spring of 1905, the

crowded condition did not persist, but usually cleared in
April or May. This state of things was not invariable, as
one or two crowded centres observed in September, 1904,
were not crowded in October, e.g., one of Hydrana testacea.
Curt., referred to in my previous paper, where the species
had entirely disappeared from a dyke in October, after being
abundant in September, and where it did not occur again
August, 1905. On the other hand, although as a rule
what were crowded centres in the autumn of 1904, cleared
until

in the

spring of 1905, there were one or two cases where the

clearing

up process was very

season.

Although

appears to

me

that

I

have very

when

most of the

slow, occupying
little

the clearing

evidence at present,

up process

is

the species ultimately disappears completely from the
or pond, a

One

phenomenon which,

if

true, is

it

very slow

dyke

very interesting.

two interesting cases occurred in 1905 where I
actually found the specimens soft and watched the progress
or

of the centre.

On June

3rd

I

visited a certain ditch in Potter

Heigham which was then merely damp,
water, although on
VOL.

VIII.

May

there being no visible

loth, the occasion of

my

previous

X
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had been enough water to make a collection which
was rich in species and individuals. I re-visited the same
ditch 9 days later after there had been some rain and made
a collection there. I found 13 species of Hydradephaga, and
5 species of Palpicornia, and the two dominant species were
counted 14
I
Ilybius ater, De G. and obscurus, Marsh.
specimens of the former and 17 of the latter, and there were
more individuals of both species. All the 14 Ilybius ater
and 16 out of the 17 I. obscurus were soft specimens quite
recently emerged from the pupal condition.
During the
same month I found, in two adjacent ponds in the Palling
Btick Pits, crowded centres of Ilybius fuliginosus, F., the
majority of specimens in both cases being soft, some even
being brownish, and not yet fully pigmented.
I noticed, however, fewer crowded centres in the autumn
last season, than in 1904, and my records for soft specimens
mostly refer to one or a few individuals only. All immature
specimens observed occurred in June (July, 1904), August,
visit,

there

e exception of

part of May.

one record in the latter

subjoined table

In

I

have included

all

the cases observed

May.

1

June.

[July, 1904.]

August.

r

September.

r
Hydroporus

Agabus
bipustulatus, L.

Common
or

gyllenhalii,

I

gyllenhalii,

Schiddte

in one[

two dykes.

Hydroporus

I

AnacKiia

lydroporus
pubescens,
Gyll.

L

Agabus

Anac’.ena
limbata, F.

Noterus
clavicornis,

DeG.

Hydroporus
incognitus,

globulus, Payk.

Agabus
bipustulatus,

Schiddte.

Pelobius tardus,
Herbst.

.Sharp.

Copelatus
agilis,

F.

Rhantus graph.

(one sp. only),

bipustulatus, L.

Agabus
nebulosus.

Gyll.

nebulosus,
Forst.

Agabus

Rhantus
exoletus, Forst.

Forst.

Rhantus
exoletus, ForstlB

Dytiscus

chalconotus,

i

Agabus

I

marginalis, L- ll

Pan/-.

Hydrophilus

Ilybius
fuliginosus, F.

piceus, L.

I

Helochares

Ilybius

punctatus,
Sharp.
'

ater,

De

G.

Ilybius obscurus,

Marsh.

»1
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It will

be noticed that with the exception of Agabus

3OI

nebiilosiis

and .4. bipustulatus there is no break in the record of species.
With regard to the former species, I think it probably should
have occurred immature in August, and with regard to the
three or four specimens of the latter producing the record in

September,

I

was

v'ery uncertain at the

time of finding as to

whether they were really soft or not. Leaving out, however,
these two j)ossible exceptions the records suggest one hatching
period only, lasting perhaps manj^ weeks, but still one period.
I am, therefore, now inclined to think that all the evidence
with regard to egg-laying, larvae and immature images,
although scanty, points to one cycle only in the year and not
two, as

I

previously suggested.

we have still to account for the double
Hydradephaga
hump curve of the
distribution which was so
conveniently accounted for on the hyjwthesis of two hatching
I do not doubt that had 1 collected in the district
periods.
in July of last season, I should have found a similar falling
off in distribution to that which was so marked in 1904
but
even without this evidence, the 1905 curve is truly double
humped, the two maxima being in June and September just
as they were in the complete curve for 1904.
I
have already mentioned that 1 was interested in the
question as to what happens to the Water-beetles when their
home pond or dyke dries up, and as this may have some bearing
upon the nature of the distribution curve, 1 will recount my
If this idea is correct

;

observations.

In the

first

place the majority,

if

not

all,

the

Water-beetles have efficient wings, and some species, especially
of the

genera Octhebins and Anacevna, readily take to

when they

flight

on

find themselves stranded upon the
Agabns bipustulatus, L., is occasionally to be
seen flying about on hot days, and also in such weather is liable
to use its wings when dropped upon the dry, hot ground. The
natural conclusion to draw from their possession of usable
wings is that, as soon as the home-pond or dyke dries up,
the individuals will betake themselves to some other patch
of water.
There are, however, two facts which tend to show
that the Beetles do not do this one is that in the driest season
X 2

a bright hot day
collecting sheet.

;
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of the year,

the ponds and ditches

still

are not richer in species or in individuals

poorer

being

the other

;

re-filled

is

containing water

—they

are in fact

that within a few hours of a dried

with water, Beetles appear in

up pond

it.

ponds dry one week were certain
to contain Water-beetles the following week if, in the meantime, there had been sufficient rain to produce even a thin
layer of water on the bottom but it was not until last season
that I endeavoured to discover where these Beetles came from,,
and my opportunity was especially favourable during my
stay on Loch Lomond side in Scotland last July. During
I

had noticed

in 1904, that

;

that time

I

was

specially studying the species of Water-beetles

to be found in the small peaty holes

On

the mountains, in peaty

upon the high

districts,

moors..

the rain scours out

and in
the holes water-beetles are to be found.
June, 1905, was particularly dry in the Luss district, so that on my arrival at the
holes

and channels

in the peat

on the

flatter parts,

beginning of July the peat holes were mostly dry. I visited
in particular one hill in the neighbourhood, the top of

which was about 1000 feet above sea-level, and noticed the
hollows in the peat which were quite dry and hot with the
sun. On this first visit, one hole had about a pint of water
in it and contained about 7 specimens of Hydroporus of 3 or
4 species another hole was damp but overhung with a clumpof sphagnum, which on squeezing yielded a little water and
a few beetles. Except for these two places there was no visible
water upon the patch of ground which I had determined toOn the night of the iith and the early morning of
observe.
the I2th July, there were about 12 hours’ rain, and the weather
I re-visited the hill-top the same
cleared about 7 or 8 a.m.
morning and found that all the holes contained water and
;

—

Agabus

as many as 6 or 7 species including
a fairly large kind, individuals being

Some contained

beetles.

biptistulatus,

Within a few days the water and beetles had
again disappeared, and it was not until about the 30th of
the month that heavy rain fell and re-filled the holes, which
were again promptly tenanted within a few hours after the

common.

rain.

One

interesting point in connection with these observa-
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was that two or three of these pools on the 12th of July
contained each a few specimens of a rare species, Hydroporus

tions

and on the return of the water at the end of
the month these same pools again all contained this species,
while only one or two of the pools previously examined
longulus, Mills.,

yielded
I

it.

have not had such favourable opportunities of observing
I have noticed that

the dykes and ponds in this district, but

when a pond

or

dyke becomes

re-filled after

a drought, the

same

group of species reappears. For instance, where
Hydroporus gyllenhalii, Schiodte, is the dominant species
before the drought, it will as a rule be the dominant species
when the water returns. A dyke, where for two seasons
I have recorded Hydroporus nielanarius, Sturm., has twice
been dry for at least two or three weeks.
These facts seem to suggest that the Beetle fauna does not
disperse on the drying up of a pond or dyke, but remains

somewhere
or
is

among
correct

it

in the vicinity,

damp

the
will

probably

mud

in the cracks in the

herbage at the

sides.

If

surmise

this

account for the fact that the number of species

per collection does not increase in the dykes and ponds which
contain water

all

through the dry season, but

it

will

not account

number of species per collection
a phenomenon which I certainly expect was

for the decided falling off in the
in

July, 1904,

repeated in July, 1905.
There are three hypotheses which might account for this
falling off.

One

is

common

that the Hydradephaga are more

summer

dykes and ponds which tend to dry up in the
an assumption which necessitates the further assumption
that the Palpicoruia are more common in the dykes and

in the

ponds which do not tend to dry up, since this latter group
does not show a falling off in July. A second hypothesis is
that the high temperature of the water in the summer-time
kills off a number of individuals of the Hydradephaga but does
not affect the Paipicornia
there

is

while a third possibility

an actual tendency on the part

of the

to leave the water at the hottest season

perhaps

in the

damp

is

that

Hydradephaga

and seek

earth in the vicinity of the pond.

shelter,

From
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have said with regard to the Beetle fauna of temporarily
dry ponds I am inclined to think that the third hy^Dothesis
is the most probable
but the evidence in favour of it is so
;

far quite insufficient to establish
I

will

now

it

as a fact.

re-consider the curves showing the

number

of

species per collection in the light of the preceding remarks.
I

have shown that there seems

to

be evidence in favour

both Hydradephaga
and Palpicornia, only go through one cycle in the year
and that the hatching time of the images is during the

of

believing

summer and

that

the Water-beetles,

early

autumn months.

expect the distribution curve to
season,

first

in

We

should, therefore,

rise steadily

throughout the

the spring because of the re-appearance of

individuals which have hibernated, and later because of the

emergence of new images.

In the case of the Palpicornia

the curve appears to be according to our expectation, and

Hydradephaga I have accounted for the
July drop by assuming that these beetles tend to leave the
water in the hot season.
Before we can explain the curves further we have to consider
whether the Hydradephaga curve for 1904 or that for 1905 is
to be taken as the normal one and how we are to account for
the abnormality of the other curve.
I have said that on
in the case of the

certain premises

we should expect

the curve to rise steadily

have endeavoured to account
for the July depression, so the 1904 curve would appear
to be the normal one.
How then can we account for the
abnormality of the 1905 curve ? We have seen that it is
probable that the months of September and October are to be
throughout the season, and

I

accounted for by some conditions which affected similarly

and injuriously both the Hydradephaga and the Palpicornia,
so that what we have at present to account for is the low
August distribution.
I have already referred to the parched condition of the
marshes in August, 1905, and to the fact that the rainfall
was actually greater than in the same month 1904. For the
purpose of comparing the rainfall during the two seasons
I have mapped out a chart from the figures given for Yarmouth
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Weekly Weather Reports issued by the Meteorological
Office. The six months March to August, 1905, were actually
wetter than the same period in 1904, the mean being 2.23
in the

inches last season as against 1.51 in 1904.

In the face of this the dry condition of the marshes in

August last as compared with August, 1904, was perplexing,
and it was not until I had mapped out a temperature chart
and a chart showing the relative humidity of the atmosphere
that the explanation occurred to me.

vapour that the atmosphere

is

The amount

capable of holding

sion varies with the temperature,

warm

air

of water

in sus])en-

holding more than

At any given temperature a certain amount of
aqueous vapour can be held in suspension and no more.
cold

air.

The

air

does not, however, always hold in suspension the

maximum amount, and

the quantity actually held

is

measured

by the hygrometer and recorded as the percentage of the
possible amount and is called the relative humidity.
If,

we take the mean temperature for each month
mean percentage of jiossible aqueous vapour
held in suspension we get the mean relative humidity for
each month. Now when the relative humidity is lower, the
therefore,

and

also take the

air is drier

and consequently evaporation

of

water from the

By referring to Chart 4 we
May and July the relative humidity

earth’s surface will be greater.
see that for March, April,

was lower in 1905 than in 1904, while in June it was the same.
Thus the dryness of the atmosphere during these five months
was greater in 1905 than in 1904, the evaporation from the
marshes was therefore greater, and the parched condition
last year as compared with 1904 can be accounted for.
I believe that this excessive dryness accounts for what

may

be described as the failure of the autumn hatch of

Hydradephaga imagos, which so far as I can see, is the only
possible explanation of the low August distribution.
The
larvae of both the Hydradephaga and Palpicornia, just previous
to becoming pupae, leave the water and burrow into the damp
soil at the edge.
Lyonnet found in the case of Hydrophiliis
that unless the earth

is

cannot take place, and

sufficiently moist the transformation
it

seems not unreasonable to assume

3o6
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that unless the earth remains sufficiently moist the pupse will
perish in the ground.

explanation

If this

is

the correct one,

some evidence that the Palpicornia tend rather to
inhabit waters less liable to dry up as their August distribution
there

is

appears to be normal.

Possibly, however, the excessive falling

September of species per collection of this group may be
accounted for by the fact that some of their pupae had been
off in

reached by the excessive dryness.

The October portion of the curves of both the Hydradephaga
and Palpicornia is, I think, to be accounted for partly by the
marshes were then flooded, so that the individuals
tended to become more distributed instead of being collected

fact that the

and partly by the fact that the mean temperature of the month was several degrees lower than that of
October, 1904, which would tend to kill off some individuals
earlier and cause others to hibernate earlier than they would
otherwise have done.
I have in the. present paper confined myself to a discussion
upon the curves of species per collection per month, which
T believe are now worked out upon a sound principle.
I have
endeavoured to correct some of the conclusions which I came
to in my previous paper and have substituted others which,
from additional observations, appear to suit the case more
into the dykes,

satisfactorily

;

but

I

am

that after another season

quite prepared for the possibility

my

present conclusions

may

again

Almost nothing is known as to the habits
might almost say of any group of insects,
and the manner in which physical and meteorological con-

require re-forming.
of this

group and

I

ditions affect these forms of

life

has so far scarcely received

any consideration.
Entomology is still chiefly a playground for the collector,
who sees nothing in an insect except an addition to his cabinet.
Such an individual is of necessity a systematist since he names,
not always correctly, the species which he captures and
sends his doubtful
often a

man

work, but

if

with

lists to

little

the entomological journals; he

is

or no training or qualification for the

he advertises himself sufficiently in the entomo-

logical papers

he receives specimens for identification from
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other collectors and becomes an authority upon this or that

Hence entomology has come

group.

be looked upon

to

rather as a pastime than as a serious branch of biology.

More

recently, however, the importance of the study of

the life-histories of injurious insects with a suew to their
destruction,

and the discovery

of

the connection between

and certain human diseases, has brought trained
and the bionomics of insect life has
become important. Such work, therefore, as I have under-

insects

biologists into the field

taken, although neither economical nor medical,

is

intended

as an entomological contribution towards Biology, since

it is

an endeavour to trace the relationship between an organism,
in this case an insect, and its environment.

.\I.

NOTES ON THE HERRING FISHERY OF
By

T. J.

1905.

Wigg,

Honorary Secretary Great Yarmouth

Section,

Read ijih February, 1906.

With

the advent of brown October opens the greatest of

events in the

life

commencement

of the old

town

of

all

Yarmouth, namely, the

of the great harvest of the sea, the Herring

Fishery.

Reports were to hand from the North of a considerable
shortage in the number of Herrings caught, owing to the bad
weather, calms, and fogs on the East coast of Scotland.
Off

Yarmouth, the

fishing

started this year with stormy
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weather, which greatly interfered with the success of the boats

Consequently the catches during the first week
were comparatively light. The real start was not made until
the second week in October, when hundreds of Scotch and
engaged.

boats had assembled at Yarmouth and
and taking advantage of the bright days and
lovely moonlit nights the boats were able to get to work for

North

country

Lowestoft,

about a fortnight.
Nelson Centenary.

Saturday,

October 2ist, was a very

stormy day with a deal of rain, and as it was impossible to
hold an open-air demonstration in front of the Nelson monument (which had been decorated with Nelson’s famous signal,
&c.), the fish salesmen, buyers,

and many boat owners held

an impromptu gathering under cover at the Fish Wharf during
a lull in the business, when some hearty toasts were pledged
to the hero of the day.

gathering from

all

“The Death

This meeting drew together a motley

parts of the Wharf.

Several songs, includ-

“Heart of Oak,” and “The Red,
White, and Blue,” were sung with great heartiness, and three
ing

of Nelson,’’

times three cheers given with

all

the lung-power possessed

by healthy fishermen and others connected with the business
of the

The

Wharf.
closing days of October were very disappointing to

engaged in the fishing. The
boats certainly went out, and kept at sea, but Herrings were
very scarce, as the boats appeared to be unable to drop upon
the fish in any large quantities.
All this reacted very seriously
upon the business ashore, and as a result thousands of men
the greater

number

of people

and women, usually most busy at this season of the year,
were walking about doing nothing. This state of things
continued for nearly a week, and then fortunately a change
took place and the fleet was able to go out of the harbour.
With the beginning of November a welcome change came
and good catches wei'e made by the majority of the boats,
scores of which landed from ten to twelve lasts of fine Herrings.
The whole of the Fish Wharf was occupied, and every one was
busy, both here and on the gutting grounds, where hundreds
of Scotch girls and men were busy through the day and far into
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by means of
hundreds of lamps of various kinds, and a walk round at
eventide was a revelation, for from end to end of the long
streets of troughs, one could see the rapid working of the lasses,
and hear the strains of Scotch songs or some popular hymn
the night, the grounds being brilliantly lighted

with a swinging chorus.

November a period of storm again
that month the East coast was visited

After a few fine days in
set in,

and on the loth

by one

of

of the sharpest gales

many

experienced for

the fleet took warning,

from the S.E. that has been

years.

made

for

Happily the greater part of
home and got into port safely.

Strong gales from E. to N.E. with rain squalls caused business
to be

very slow

for several days.

The Yarmouth and

Gorleston

Times of November
the harbour on Saturday, November nth
“ Saturday dawned very wild and threatening, and by
pipe up.’
Soon
daybreak a strong S.E. wind began to
after 6 a.m. hundreds of boats could be seen away to windward, with a spanking breeze on their lee. The boats, with
every stitch of canvas set, came scudding across the roads
and into the harbour, the scene as they crossed the Bar being
a very exciting one, for they were able to dispense with the
By 10 o’clock room was at a premium,
services of tugs.
i8th, 1905, thus describes the scene in
:

‘

,and the cry was

‘

Still

they come.’

By

ii o’clock the gale

by which time the great
had greatly
bulk of the fleet were in, but where to land their fish was
what puzzled more. Every scrap of space was crowded
with boats, waiting for turns, and as far as the bridge on both
increased in

sides of the river boats

fury,

were to be seen disgorging themselves

of their catches, necessitating long distance carting in order

to reach the

Wharf.

The scene looking seaward from the

gutting grounds was extremely wild.

Amid

the scud, steam

up from the North in the
face of the gale, and coming into port, glad enough to get
between the Piers. The scene in the harbour was one of stir
and bustle all day long, what with the gale and the rush in
of the fishing fleet.
To add to the inrush, over 200 boats,

drifters could be seen struggling

fishing out of Lowestoft, finding the gale increasing, ran into
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this port for safety,

in port.

From

and helped

the Ballast

to swell the big fleets already

Quay up

to the ferry, Scotch boats

lay end on, and on the Gorleston side hundreds of boats

were moored, but finding the
range
very heavy great
numbers sailed Yarmouthwards, and very soon right up to
the bridge fishing craft lay moored four and five deep, and
completely put an end to navigation. Looking from the
bridge only a very narrow channel could be seen, while on
all sides a vast forest of masts and funnels could be seen as
far as the eye could reach.
There was, however, no blockade
such as used to be the case, and great credit is due to the
harbour staff for the able way in which they manipulated
the business under very trying circumstances.”
With the first week in December, preparations were made
‘

’

by the Scotch for a return to the North. Numbers of men
and women could be seen day by day wending their way
to their boats or lodgings loaded with parcels, in

many

cases

one might well say overloaded. Local tradesmen must have
benefited very greatly at a time when business would otherwise be notably quiet. It is estimated that Yarmouth has

j

been visited during the fishing season by considerably more
than 14,000 people, all connected with the Herring fishery,
and their spending would average about 20s. per week. The
Scotch boats as a rule have done remarkably well during the»j
fishing, as prices have ruled high, and, with the exception of

a few days, the weather was very favourable for fishing.
Some of the Scotch crews have earned for six weeks’ work,
sums varying from -£200 to £()00 each, while the steam drifters
Scottish and English alike mostly reckon their earnings

—

—

in four figures.

About half a million of money has been paid at Yarmouth
and Lowestoft together for fish as taken out of the boats.
This is no exaggerated estimate, and means that fishermen
and boat owners have had one of the best seasons in the
history of the Herring trade.

While the fishermen have thus

very unfortunate that those who
find the capital for the Herring industry cannot be congratuWhen Herrings are fairly plentiful
lated on similar grounds.

reaped a rich harvest,

it is

MR.
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the case this year

— the season

is

3II

usually a good one

and merchants alike. But the current season,
not only at Yarmouth and Lowestoft, but right from the start
in May has been “ a fisherman’s year,” and nobody else has

for fishermen

been

‘‘

in it.”

notice that there has been less “ telling ” from the boats

I

Most

this year.

now made by means

of the calculations are

thousand

of the Scotch cran of a

and the prices quoted

fish,

have generally been at so much per loo or at per cran.
The value of the Herring fishery to all towns where the
industry is carried on may be gauged from the following

At an average

figures.

estimate
to

— the

of 25s. per cran

value of Herrings landed at

December 2nd, amounts
Of

of ^4,77,000.

— not an extravagant

this

to the large

total

sum

Yarmouth alone

(in

round numbers)

the Scotch boats have earned

over {^27^0,000 and the local boats over £240,000. Adding to
say £355,000 and
this the value of the Lowestoft fishing

—

the expenses of workers’ wages, merchants’ profits, transit
to

market, &c., before the Herrings reach the tables of the

consumers,

we

sterling has

been paid

Owing
in

find

for the

East Anglian fishing

this year.

N.W. gales at the beginning of the season
number of Yarmouth luggers reported the loss

to severe

October, a

of all their nets,

a

that something like a million pounds

and a Kirkcaldy boat reported the

loss of

hand who was washed overboard and drowned.

Scotch

fleet lost several

The

boats during the season, but fortu-

nately the crews were saved.

The question of Sunday fishing on the part of the Yarmouth boats has long been discussed but nothing seems to
come of it, the contention being that the local boats have the
run of Monday’s market. That may be so, but it is a wellknown fact that this sort of thing generally leads to prices
‘‘

;

being kept low, which would not be the case

kept in port for a couple of days.

It is

Westward

fishing

that the top boat at the

if all

the boats

a noteworthy fact

was a boat that on
argued for and against

Sundays kept in the harbour. Much is
the practice, but the evidence in favour of a general cessation
is by far the strongest .”
Yarmouth and Gorleston Times,

—
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uniqiie advertisement.

At the conclusion

Herring fishery, when the Scotch

much

they were

North,

girls

of the

Yarmouth

were leaving

for the

surprised to find themselves the

recipients of a very useful Christmas-bo.x, the gift of Messrs.
J.

&

Colman

J.

of

Norwich.

Agents from the Carrow Works

gave to each of these people a case containing full-sized
samples of the various household requisites manufactured by
the firm.
Each case contained mustard, starch, washing
blue, self-raising flour, corn flour, semolina, &c.
to say that the

women were

It

is

very demonstrative

needless
in

their

thanks.
I feel

Mr. H.

that

I

am

again indebted to Mr.

Henderson

J.

W. Lewis Smith and

number of Herrings
Yarmouth and Lowestoft.

for particulars of the

landed at the respective ports of

Returns OF Herrings Landed at Yarmouth
Month.

Lasts.

January
February
.

—
—

March

.

12

April

May

78
10

June

63

Carried forward

Number

of

>

Month.
Lasts.
1 63
Brought forward
July
19

1

.

'

August
September
October

616

.

.

November
December
Total

163

Yarmouth boats employed, about

.

•

•

•

•

1,368
'4,321
19,229
2,791

38,507

.

190

Scotch and other boats employed, about

540

.

Return OF Herrings Landed at Lowestoft
Month.

—
—

.

88
679

.

April

May

.

58
37

Tune

IN 1905.

Month.
Lasts.
862
Brought forward
July
14
August
13
88
.September
October
10,888

Lasts.

January
February

March

IN 1905.

.

November
December

.

•

15,277
2,325

1

Carried forward

Number

862

i

Total

of Lowestoft boats employed
Scotch and other boats employed

.

.

29,467

224
440
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XII.

SOME ADDITIONS TO
THE NORWICH CASTLE-MUSEUM

IN

1905.

By Frank Leney,
Aasislartt

Read

Among

the

additions

Curator of Museum.

2 jth

to

March, 1906.

the

Natural

History Collections

during the past year which are of interest to this Society,

and female specimens of the Skomer \'ole {Evolomys
skomcrensis) and females of the Orkney Vole {Microtus
orcadensis) presented by Mr. K. Drane of Cardiff
they
represent new species, or at any rate well marked local varieties.
are male

;

Dr. Chas. Hose, British Resident in Sarawak, presented
“
a
nest ” of the Orang utan (Simia satyrns) from Borneo.

This donation

is

of

much importance

three nests to bo seen as yet

anticipated that

it

will

in

as there are but two or

any Museum, and

it

is

be practicable to have an Orang utan

and nest set up in accordance with Dr. Hose’s observations
on the habits of these animals. Dr. Hose said that the “ nest ”
is really a number of branches crushed down on to a bough
of a tree to form a screen from the wind, so that the Orang
can watch in comfort until the neighbouring cultivated fields
are left unprotected.

By

the gift of three plates of whalebone by Mr. R. C.

Haldane, of Ronas’s Voe, Shetland, the

Museum now

possesses

examples of the baleen of all the British Balaenopteridae, but
that of the Atlantic Right Whale {Balcrna biscayeusis) is still
a desideratum.

Mr.

Harvie-Brown presented a pair

of

Yellow-breasted

Buntings [Emberiza aureola) to represent a species recently

added to the British

List.

—
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H. Gurney was able to reduce

J.

by the acquisition

of a rare Owl,

following note
“ The only addition to

his list of desiderata

and has kindly sent the

:

1905

is

the Raptorial Collection during

a South American Owl, Syrniuni rufipes (King), from

Valdivia, Southern Chili (A. v. Lossberg).

Owl

my

of the

father remarks in his

same group

S. occidentale

as

...

Syrnium

MS.

notes,

Of
‘

this

A

handsome

small

member

nehiilosum, S. fulvescens,

a very distinct species

’

—and as

and
such

a welcome accession.”

A

notable

addition

to

the

Fish corridor

is

that

of

a

magnificent specimen of the Tarpon or Silver King {Megalops

weighing 185 pounds and measuring 7 feet in
length, taken by the donor, Mr. Hugh Gurney of the British
thrissoides),

Embassy, Washington, with rod and reel at Fort Myers,
Florida, U.S.A., on April 22nd, 1905.
Although not within the scope of this summary, it will be
of interest to this Society to know that an old time Norwich
Naturalist Sir Thomas Browne, M.D.
is represented in the

—

—

Museum, through the generosity of Mrs. Martin Hood Wilkin,
by a choice collection of his published works, including the
and second unauthorized editions of Religio
Medici,’ as well as a MS. copy in Sir Thomas’ own handwriting
the collection being of the utmost importance to
all students of Sir Thomas Browne’s works.
The Museum was visited by 118,186 persons during the
twelve months ending December 31st, 1905.
very rare

;

first

‘
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NATURAL HISTORY NOTES FROM YARMOUTH.
l^Y A.

H. Patterson.

Read March

2ylh, 1906.

1905.

Owing

during the

to a severe illness

the year,

my

note-book

contains

first

little

of

three

months

of

natural history

interest during that period.

During the latter half of March a more than usual number
of Ballan Wrasses {Labriis inaciilatus) were taken in the
shrimjiers’ nets.
Those taken here are seldom longer
than one’s hand
one of a decided venetian-red colour
measured ii inches. Most of the e.xamples met with were
;

of the green variety.

Late in March a southward migration of some species of
Cetacea was observed off the Norfolk coast. They were
”
variously stated by casual observers to be “ Seoul ters
Mr.
(White-beaked Dolphins), Grampuses or Porpoises.

Lowne, of Fuller’s

Hill,

saw the shoal passing Yarmouth (on

the 19th), their “ ranks ” extending, he stated, almost from

Three or
four at a time sprang from the water, and all were merrily
making south. He thought they seemed about 6 feet each
in length, and were, in his estimation, Porpoises. They must
have mustered two or three hundred.
April 4th.
Notwithstanding the poisonous atmosphere of
a small public-house bar, a Cuckoo that had been taken the
previous spring from the nest, was still alive and in fairly
good plight.
It was feeding on a strange mixture (for a
Cuckoo) of sliced beef, seeds, and bread and milk. It died
a few months after.
the Wellington Pier to the St. Nicholas Lightship.
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Nine Land Dotterel [Eudromias morinellus)
were seen on the North Denes.
May 7th. There was no great show of spring migrants
on Breydon this year. About a dozen Bar-tailed Godwits
{Limosa lapponica) turned up on the beach with a few Grey
Plovers on May 7th, and two Kentish Plovers {Mgialitis
cantiana) seen on Breydon on the same date Godwits were
heard overhead on the night of the 8th.
May iith. Considerable number of Ringed Plovers on
Breydon, with some Dunlins and a few Sanderlings. The
water seemed alive with those high-swimming crustaceans,
April 26th.

;

Idotea linearis.

Three adult Wigeon, all fine males, were observed as late
as i\Iay 13th they came quite close to me as I sat in the stern
;

sheets of

May

my

19th.

house-boat.

The

appearance until

High

Swifts {Cypselus apus) did not put in an

this date,

when two

pairs visited the old

was a cold bleak day, and
they were very noisy the wind was N. They disappeared
next day and were not seen again until the 23rd. At a house
on the North Quay, for many years a resort of these birds,
one was seen by IMr. Stagg, the occupier, on May 13th, it
left again almost at once
but on the 19th several visited
Mill (since pulled down).

It

;

;

the spot.

May

25th.

Saw

and slimy ooze
water

;

a Dunlin

“worming” on

the very soft

at the entrance of Duffell’s drain, at low

repeatedly running several yards to dip

its

the water at the extreme edge before swallowing

On

the same day

I

saw a very

fine

been taken that morning in a shrimp-net.
weight at a good half-hundredweight.

I

side,

27th. Dunlins, in full breeding attire, were
seen on the “ flats.”

same day myriads

having

estimated

May

the

it.

example of the Sea

Angler {Lophius piscatorius) lying at the Quay

On

prey in

still

its

to be

of small black Flies (probably

a species of Actor a) floated across Breydon on the early part
of the ebb
some Starlings, hovering over the surface, were
;

snatching them up, after the fashion of the Gulls.
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Wimbrel
Turnstones and Ringed Plovers spent the night on Breydon
and a Water Rail, killed by striking the telegraph wires,
was shown me. It must have been a migrant.
May 31st. The stomach of an Eel that had been netted
It was packed
in a ditch was brought me on May 31st.
30th.

and

shy

collection

restless

of

:

with eggs of the Three-spined Stickleback.

An example

June 8th.

of

the

Rose Perch

i^Scorpcena

was taken by a shrimper, length yk inches.
June nth. I spent a most delightful hour, in company
with Dr. S. H. Long, on Wells foreshore, among the Nesting
Terns, which include the Little Tern and the common species
(vide Zoologist,’ July, 1905). Every Norfolk naturalist should
dactyloptera)

‘

make a

pilgrimage, once in his lifetime, to this interesting

locality.

June I2th. I saw some Common Terns on Breydon. and
some Little Terns on the 13th. Surely they came a long way
for a change of scene and occupation
June 13th. Spent a very enjoyable evening hour watching
a flock of nine Avocets on Breydon. At 7.30 I saw them
in a compact flock on the wing
they sailed around for a
half-mile and then alighted in shallow water.
The tide was
just at the full, and in a very short time I saw them off their
feet entirely.
They swam with the buoyancy of Tufted
I

;

Ducks,

which,

at

a distance, they greatly resembled, as

they bobbed up and

drawn

down on

the ripple, with their heads

pushed to within a hundred yards of them, and
distinctly saw they were swimming one and another occasionally popping its head under water, as if to reach the bottom,
in.

I

;

keeping the

A

do.

tail

perpendicular by the aid of the

and again
to

settled, this

line,

as ducks

put them up, when
wheeled once or twice,

small Gull accompanied them.

they flew around in e.xtended

feet,

I

time near the “Lumps.”

It

was a

sight

be long remembered.
I

think one had been touched with a shot, as

slightly

lame

;

and

I

am

seemed
not sure that the whole of them
it

subsequently got away safely.
Y 2
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3i8

A

A.
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nest of Ringed Plovers

was discovered early

in June,

on

the South Beach.

A

June 22nd.

The

“ free ”

remarkable

chela on

the

Crab-claw was

larger

shown me.

claw e.xactly resembled

a bird’s head, the point turning like the beak of a Rook, and
a spot, on one side, even did duty for the eye
J uly 2nd.

Saw

!

a White Stork on Breydon early this

Sunday
was very

way from my house-boat. It
and
quickly
disappeared, ^^’oodcock flushed near
restless,
Breydon, same date.
morning, not a great

July 4th. A hybrid Turbot-Brill, weighing about 3
was shown me.

July 6th.

on a marsh

A

flock of 60

near the Bure

at least a score bred in our

lbs.,

Jackdaws were very busy feeding
among them were undoubtedly
;

own

parish church steeple.

July 13th. Some considerable number of immature
Herons, Redshanks, Dunlins, with a few Greenshanks and
a Wimbrel feeding on the

flats.

Some young

Starlings were

picking up small crustaceans and Hydrobia off the stranded
“ Wigeon Grass.”

A
July.

great mortality occurred

among

the Eels at the end of

Hundreds turned up during a continuance

of

hot

weather, dying probably from asphyxia, or from the poisonous
exhalations of over-heated

August

6th.

mud and

decaying vegetation.

Spent a quiet Sunday

in the

house-boat on

Breydon, reading, feeding, and bird- watching,
the madding crowd” of a Bank-holidaying throng
‘‘

Was much

far
in

from
town.

interested in observing a Black-headed Gull seize

my finger,

which he discovei'ed among
It took some pains to shake and
the stranded ” grass.”
weary the fish, another Gull offering to assist. Number one
flew up and away with his prize, preferring to negotiate
matters alone, and making lor a safer locality. Left alone,
he tried harder to overcome and swallow it, and succeeded
in taking in half, but the Eel, objecting to this course, twisted
its tail round the Gull’s upper mandible, and backed out.
Two or three times the Eel was swallowed and vomited by
the persistent bird, and then finally bolted the last time the

an Eel about as thick

as

;

Trans. Norfolk
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its full
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seen.

The Eel

length,

imprisoned
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when
fish

were plainly
and the

at length settled quietly to its fate,

triumphant Gull went to the nearest puddle for a
strength of

A

si[)

on the

it.

flock of 70

Wimbrel

flew in from sea, on the

spread out like a fan as they lowered to the

me

the gradu-

same date

flats,

allowing

easily to count them, then altering their minds, closed

again and kept on westward.

A Cormorant was

also

up
on

Breydon.

August 15th. Quite a number of Little Terns (Sterna
minuta) on Breydon, on the higher flats some of them were
fledgelings these squatted about while their jxirents fished in
the “ Ship ” drain, and made quite a display of fuss and flutter
when the silvery little victims were brought to them, squealing
”
very much like young Starlings, their elders “ cheejfing
loudly when coming to their respective offspring.
August 17th.
A most remarkable pincer claw of a
Norwegian Lobster (Nephrops norvegicus) was brought to me
between the moveable and the fi.xed cheke was another fixetl
chela, slightly longer than either of the others, the end of it
forking after the fashion of a Herring’s tail. Larger numbers
of these crustaceans were brought to Yarmouth this year
than ever before, and were readily purchased.
The night of .\ugust 26th was remarkable for the immense
numbers of migrating W'aders which, arrested in their flight
by atmospheric disturbances, hovered over many of our
;

:

;

A perfect babel of bird cries, emanating
from Redshanks, Grey Plovers, Lapwings, Dunlins, Ringed
Plovers, and many others, made the night hours weird and
East Coast towns.

startling.

By dawn

the spell of the lights below had passed

and the birds moved on.
September 4th. I had brought me from Upton a live
Lobworm, from the centre of which two perfect tails diverged.
In September, a little party of Stoats took up their residence
on Breydon walls, near the “ Fleet ” (half way on the north
side to Berney Arms), and rats diminished in an e.xceedingly
short space of time.
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September 14th.

A

13-inch

Haddock was brought me

singularly curved at the posterior end

;

a half circular de-

pression being formed between the second and third dorsal
fins.

On

dissection

found two knot-like processes

I

in the

backbone, caused by an enlargement and coalescence of the
vertebrjE, each the size of acorns.

September i8th. An inrush of Golden Plovers took place
at night, and several were brought to market the next day.
September 20th. Some Little Stints (Tringa minula) on
Breydon.
September 28th. After a series of easterly winds, as is my
usual custom, I patrolled the beach, examining the flotsam
thrown up at the tide-mark in search of stranded sea-birds.
i\ly quest was rewarded by finding a dead Manx Shearwater
On
{Puffinns anglorum), in an exceedingly emaciated state.
the same date (September 28th) I saw some mischievous
boys stoning a wearied-out Red Throated Diver (Colymbiis
septentrionalis) wave-muddled and tamed. A very immature
Guillemot and a Razorbill were thrown ashore among the
seaweeds.

September 29th. First Woodcock in the market.
October 9th. A Storm Petrel was brought me alive. It
had been taken on board a fishing lugger. With very little
diificulty I got it to nibble at a Herring-roe held between my
fingers itself meanwhile sitting contentedly in my left hand.
It swallowed minute portions of ova, accompanying the process
by much head-shaking it would dig out pieces, as Gulls snatch
out lumps of flesh from a decomposed carcase, with a backward movement. A second Petrel was brought me alive on
November 7th, but died shortly after.
Grey Phalarope {Phalaropus fiilicarius) shot on Breydon
;

;

early in October.

October loth.

Rooks and

Siskins arriving.

I estimated about 4000 Gulls on Breydon
were
Black-headed Gulls, the others mostly
3000
Black-backed Gulls in various stages of plumage and there
were a few Common Gulls.
Hundreds of Golden Plovers frequented Breydon early in

October 13th.

;

at least

;
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;

a

rather

unusual

resort

for

32 1
this

marsh-loving

species.

Saw my first Snow-bunting of the year,
employed among the seeds of the Michaelmas Daisy

October 14th.
busily

on Breydon walls.
\ couple of Swallows
as they passed; an incident suggesting their

{Aster trifolium)

“set upon’’

it

dislike to these harbingers of

wintry days.

A Y ellow Wagtail on the Breydon marshes as late as Oct. 14th.
A Glaucous Gull reported to me by a gunner as consorting
many

“ Grey’’

and Black-backed Gulls at the harbour
mouth, for some time in October. It managed to keep
beyond gunshot, but at length met its fate on Breydon.
It was a singularly white Gull.
Rooks “ i)ouring in ’’ latter end of October. Hooded
Crows coming over in straggling flocks.
Redbreasts much in evidence during the first week in
November many of them undoubtedly migrants.
November 8th. I saw a fine example of the Scad or “ Horsemackerel ’’ {Trachuriis trachiirus) taken in a draw-net on
Breydon. And a number of Sprats, most unusual there, were
taken about the same time.
November loth. A “ Kinged ’’ variety of the Guillemot
was shot near the harbour mouth.
November nth. A third Storm Petrel was brought in by
with the

—

a fishing-boat.

When

strolling

from Gorleston to Corton by the beach on

November 15th, I was pleased to see a flock
“ riding at anchor ’’ and fishing in the
Scoters
200
There is a sort of “ hard ground ’’ bottom here,

the afternoon of
of at least

roads.

where the Shrimpers find much Sabellcs, and other “ dross,’’
as they term it, and a goodly bed of Radiated Trough Shells
{Mactra stultorum), and the Scoters find

November

14th.

Wind S.E. On

much

the 15th a

to interest them.

number

of

Grey

Plovers in the neighbourhood.

November
I

17th.

A pair of Bearded Tits seen

afterwards saw the male bird

dead.

at St. Olaves.

Their unusual appear-

ance at St. Olaves would suggest a likely return to an old
nesting haunt.

—
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November

28th.

A

full

grown Herring, on whose

left side

was an unsightly tumour about the size of a two-shilling piece,
was brought me. The fish was in an emaciated condition,
and exhaled a most unwholesome odour. After roughly
sketching the wretch

cremated him. This is the second
example similarly afflicted which has come to my notice.
December 15th.
A W'oodcock weighing 12 ounces hung
in the market
it had a bill only 2 inches long.
Mtis alexandrinus turned up rather more numerously in
I

;

November and December than heretofore whilst Mus rattus
has in no way diminished in numbers in the town.
December i8th. Saw a 12-inch Plaice, the tail of which
;

exhibited a queer half- turn

on one

side, the

;

the

membrane being

a tunnel-like hollow, up which

I

tail itself

was doubled over

so connected that

my

easily ran

it

formed

pencil.

XIV.

MISCELLANEOUS NOTES AND OBSERVATIONS.
Wild Bird Protection on the Norfolk
who have read in the Birds of Norfolk
‘

of

the

persecution

suffered

’

by the

on the Norfolk Coast, even so

Co.vst.

the

Those

sad story

shore-breeding

late as the year 1890,

birds

and

regretted the rapid process of extermination which then

seemed to threaten these interesting visitors, will rejoice in
the beneficent change which has been brought about by the
enforcement of the enactments for the protection of
Wild Birds. Certain species, such as the Bittern, Black
strict

Tern, Godwit, Avocet, and Ruff were lost to us beyond
recall,

and the

Common and

Lesser Terns, with the Great
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Crested Grebe and Sheld-duck, were rapidly following

now, happily,

;

but

the latter are as steadily increasing in

all

numbers, and even the Bearded Tit is more than holding its
own, whilst the former long death roll of slaughtered passing
summer migrants is annually replaced by a list of rare species
observed.

It is

no longer needful to speak with bated breath

of the precise nesting resorts of the gregarious shore-breeding

no

than four Societies,

all supported
employing watchers for their
protection, the reports of which, for 1905, we have received,
and they are most encouraging.
The first of these, taking them seriatim, is the W'olferton
Society, to which H.M. the King is the largest contributor,
ably seconded by H.R.H. the Prince of Wales, who takes
a personal and active interest in the objects of the movement, the results of which are reported to be satisfactory
in every way, the past live seasons having greatly increased
not only the numbers both of the Greater and Lesser Terns
and Ring Dotterels breeding on the fore-shore, but also those
of the Sheld-ducks.
The watcher takes great interest in his
duties, and has supplied valuable notes on the species over
which he is appointed guardian to the Hon. Secretary, Mr.
George Cresswell of Hunstanton, and those who have visited

birds, for there are

by voluntary

less

contributions,

the breeding j’places expressed

manner

their

great pleasure

at

the

which the work has been carried on and the
progress made in the efforts to re-establish the all but
in

e.xhausted colonies.

Blakeney and Cley.
most satisfactory

;

— Here

again the results have been

Lord Calthorpe, the principal owner

the fore-shore, being

tl\e

of

chief supporter of the Society, but

amount subscribed appears to be lamentably small
the work to be accomplished, only about /lo being at
disposal of the Hon. Secretary, Mr. Q. E. Gurney
the

for

the
of

Northrepps Hall, who would be glad of further support.
The chief enemies to the birds, plume hunters and eggers,
have been effectually banished from all the nesting

—

localities,

but rats and stoats are very troublesome, and have
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to be effectually disposed of as early as possible

;

this

was

successfully done here as to the former, but the Stoats were

very troublesome.

The watcher contributes some

interesting

notes as to the dates of arrival and nesting habits of the
various species.

—

Wells. Here the nesting ground is very extensive, and
in some parts subject to flooding during exceptionally high
tides.
The Earl of Leicester is the principal proprietor, and
the good work has been successfully cai'ried out at an even
less expenditure than at Blakeney.
The Hon. Secretary,
Mr. C. A. Hamond of Twyford Hall, having only about £8 at
Rats have for
locality, but they

his disposal, earnestly asks for further help.

some years been very troublesome

in this

were attacked early in the season, and in the absence of
gales and floods, more Terns of both kinds. Dotterels, Red-

and Sheld-ducks were hatched off than in any
previous season, and nothing tended to check the natural
shanks,

increase of the various species.

—

Breydon Wild-birds Protection

Society. Here the
mainly
is devoted
to maintaining a
watcher, who inhabits a house-boat on the Broad during the
close time, and his duty is to warn off prowling gunners
seeking the destruction of the rare species which annually

work

of

make

this celebrated locality a resting place

the Society

migrations.

on their periodic

The Hon. Secretary, Mr. H. P. Frederick of

Great Yarmouth, presents a very favourable report to his
subscribers,

and

the

excellent

results

of

the

Society’s

operations may be judged from the fact that the usual spring
“ trips ” of land Dotterels, Whimbrels, two Black-winged
Stilts,

birds,

Spoonbills and Avocets, with

have passed on

made notes
The benefits

has

their

many

other less rare

way unmolested, and

the watcher

more noteworthy migrants.
conferred by these inadequately supported

of all the

Societies can hardly be too highly estimated

;

so far as Norfolk

concerned the supply of material for the hateful plume
trade is effectually cut off, at least, during the breeding

is

season

when

the birds are most easily obtained

;

and

it is

to
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by the King in their
])rotection, added to the gracious letter to the Royal Society
for the Protection of Birds from the Queen, whose kindness
and humanity to all living creatures is so well known, may
liopecl

lie

that the interest evinced

at length have the effect of emphasising the disgust long felt

by

all

right-minded people at the horrid displays of mutilated

which are supposed to add to the attractiveness of
feminine adornment. T. S.
birds,

—

Wild Geese Killed by Lightning.
the morning of the 8th of February,
to a sharp

drop

until 2 p.m.,

by snow and much lightning, blew up
Such a combination is unusual, and

from the north-west.
greatly

affected

fall

a violent storm of quite twenty minutes

duration, accompanied

it

9 a.m. on
attention was drawn

barometer, which continued to

in the

when

my

— .\bout

large

the

flocks

of

Pink-footed Geese,

3000 annually make Holkham and
alarmed by. the thunder and
Wells their winter cjuarters
blinded by the snow, they Hew about, e.xposing themselves
and suffering in consequence from the lightning.
No less than nineteen Wild Geese were killed whilst on
the wing by the lightning, as 1 am informed by Mr. H. M.
UlKher, who was near the scene at the time. I learn from

which

to the

number

of

;

him that these were picked up in four adjacent
viz.
in Weybourne, Kelling, Bayfield, and Holt
;

latter, five fell

parishes,
;

in

the

on the school football ground, as mentioned

The Field of February 24th, by Mr. J. G. Woods.
The dead birds consisted of 15 Pink-footed Geese, and
Most of them were lying on their
4 White-fronted Geese.
backs when found, and showed an abrasion on the upper
in

‘

’

between the wings, amounting in one case to a ragged
One or two are said to have been
uninjured, but possibly a close e.xamination beneath the
feathers would have revealed the mark of the electric current
somewhere.
side

hole, three inches long.

Various trees and cottages were struck by the lightning,
but the only other feathered victim was a Greater Black-

backed Gull, which

fell

in

a held of Mr. Russell Colman’s at
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As

came more particularly
Mr. Southwell, I have asked him to supply
it.
J. H. Gurney.

Corton, near Lowestoft.

under the notice of
a short account of

this bird

—

Through the kindness of Mr. Roberts, to whom the Gull
referred to above by l\Ir. Gurney was sent for preservation,
I had an opportunity of thoroughly examining the bird,
and sent a full description of the post mortem appearance,
both externally and of the viscera, to the
Field
of
March loth, 1906.
Externally there was a track quite denuded of feathers
about three-quarters of an inch wide, extending from the
right carpal joint along the anterior margin of the wing,
obliquely across the breast, and terminating on the left side
of the abdomen the skin was not broken, and there was no
’

‘

;

discoloration.

On removing

the skin, there was no apparent trace of the

passage of the electric current, and the abdominal wall was
not perforated

—a

track ended,

attributed to another cause as the bird had

I

slight

discoloration where

the

external

been dead twenty days. The viscera was healthy, and there
was no apparent cause of death, which probably was caused
by constitutional shock.
The remarkable feature of this storm was, I think, its
destructive effect on so

When we

many

birds over a wide-spread area.

consider that a bird

in

mid-air

insulated, the rarity of such accidents

is

is

completely

not surprising

;

for

seems that to meet with such a fate the bird must come
directly within the path of the discharge, and the fact that
so many were killed, over so wide a tract of country, extending
from Corton in the e.xtreme north-eastern coast of Suffolk,
to Holt (some miles inland) and Cley on the coast of North
Norfolk, must have been the result of several separate electric
discharges, although in the same storm, and surely must
indicate an electrical condition of the atmosphere of very
it

rare occurrence.

—T.

S.
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XV.

OBITUARY NOTICE.
Howard Loyd

Lieut.-Colonel Leonard

By

Irby.

the death of Colonel Irby, which took place at his

London

residence on 14th 3 Iay, 1905, we have to lament the loss
of an accomplished Ornithologist of Norfolk origin, and

a Vice-President of our Society.

The son

of a distinguished father, the late

Rear-Admiral

the Hon. Frederick Paul Irby, C.B., Col. Irby was born at

Boyland Hall

in 1836,

and educated

at

Rugby

;

he entered

army

as Ensign in the goth Light Infantry in May, 1854,
proceeded
almost at once to the Crimea, where he served
and

the

throughout the winter of 1854-55,

present at the

China (one of
his fellow-captains being Garnet Wolselcy), he was wrecked
unfortunate troop-shij>
in the Straits of Banca, in the
siege of Sebastopol.

In 1859,

and on being taken off by the ” Dove,” the troops
were diverted to India where the Sejioy Rebellion had broken
out.
After a march of 700 miles from Calcutta, they reached
Cawnpore, shortly after the massacre, and he saw much hard
fighting at Lucknow and elsewhere under Clyde and Outram.
He returned to England in i860, and after seeing service at
Gibraltar and the Mediterranean, retired from the army with
“ Transit,”

the rank of Lieut.-Colonel in 1874.

From

his earliest years

devoted

to

Natural History, Irby

no opportunity of pursuing his favourite pursuit, and
in later years his stay at Gibraltar led him to the study of
the birds of the Spanish peninsula, a then practically unex-

lost

plored ornithological

region,

with the late Lord Lilford

;

in

which he was associated

this led to the publication of his
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Ornithology of the Straits of Gibraltar,’ in 1875 (second
edition 1895), which with a very useful
Key List of British
‘

‘

Birds

’

(1888, second edition 1892),

separate works
to

do

;

I

believe formed his only

indeed, Irby, like many another best qualified
have had “ an invincible objection” to

so, is said to

publishing any account of his great experiences, ” and had

an utter contempt both for mere scribblers and ‘collectors.’ ”
Irby’s connection with our Society commenced in 1886,

and he was elected a Vice-President

in

1903.

Although,

probably for the reasons stated above, he was never a
contributor to our
Transactions.’
He took great interest
‘

both of the Society and of the Castle-Museum,
and contributed some valuable works to the libraries connected
with these institutions, to which it was his expressed intention
largely to add but unfortunately this was frustrated b}^ his
somewhat sudden death. To the Museum he made his first
from time to time greatly enriched
contribution in 1857,
in the affairs

;

the collection of Birds’ Eggs
collection of

;

his last gift being his valuable

British Lepidoptera

in

two large Cabinets

in

June, 1902.
Col. Irby

was one

of those

painstaking and conscientious

workers which, unfortunately, are becoming

work he has
likely

rare,

and the
still, and

on the birds of S.W. Andalusia, is
to remain, the standard authority on the ornithology
left

of that interesting district.

—T.

S.
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