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The Norfolk and Norwich Naturalists’ Society

has for its objects:

—

1. The Practical Study of Natural Science.

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

indigenous species requiring protection, and the circulation

of information which may dispel prejudices leading to their

destruction.

3. The discouragement of the practice of destroying the rarer

species of birds that occasionally visit the County, and of

exterminating rare plants in their native localities.

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

distribution, and former abundance or otherwise of animals

and plants which have become extinct in the County; and the

use of all legitimate means to prevent the extermination of

existing species, more especially those known to be diminishing

in numbers.

5. The publication of Papers on Natural History, contributed to

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

6. The facilitating a friendly intercourse between local Naturalists,

by means of Meetings for the reading and discussion of

papers and for the exhibition of specimens, supplemented by

Field-meetings and Excursions, with a view to extend the

study of Natural Science on a sound and systematic basis.
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or Exchanges from March, 1902.

Bath Natural History and Antiquarian Field Club, Proceedings of.

Vol. x. no. 1. Bath, 1902. From the Club.

Belfast Naturalists’ Field Club. Annual Report. Belfast, 1901.

From the Club.

Birds, A Dictionary of, by Alfred Newton and Hans Gatlow.

London, 1893—96. From Mr. J. If, Gurney, F.Z.S.

Bristol Naturalists’ Society, Proceedings of the. Bristol, 1902.

From the Society.

British Association for the Advancement of Science, Report of.

Belfast, 1902. From the British Associatioii.

British Birds. G. P. Moore, F.L.S. London, 1879.

From Mr. J. H. Gurney, F.Z.S.

Buckley, Thomas Edward. In Memoriam, by J. A. Harvie-Brown,

F.R.S.E., F.ZS. Reprint from The Annals of Scottish Natural

History. From Mr. J. A. Harvie-Brown.

Cardiff Naturalists’ Society. Report and Transactions. Vol. xxxiii.

Cardiff, 1902. From the Society.

Cetacea, Recent Memoirs of the, by Professors Eschricht, Reinbardt,

and Lilljeborg. Ray Society. London, 1866.

From Mr. T. Southwell, F.Z.S.

Chicago Academy of Sciences. Bulletin no. iii., Vol. ii. The Gross

Anatomy of Limntea Emarginata, Say, Vur. Mighelsi, Binney,

by F. C. Baker, June, 1900. From the Academy.

Paleontology of the Niagaran Limestone in the Chicago

Area. The Crinoidea, by Stuart Weller, June, 1900.

From the Academy.

Conspectus Generum Avium. C. L. Bonaparte. Tom. 1 and 2, 1850,

1857. From Mr. J. H. Gurney, F.Z.S .
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Croydon Natural History and Scientific Society. Proceedings and

Transactions. Croydon, 1902. From the Society.

Ealing Natural Science and Microscopical Society. Report for

1901

—

02. From the Society.

Eggs of British Birds, Catalogue of, by Rev. S. C. Malan, M.A.,

London, 1878. From Mr. J. II. Gurney, F.Z.S.

Essai sur la Constitution Morphologique de la Tete de l’lnsecte,

par Charles Janet. From the Author.

Etudes sur les Fourmis, les Guepes et les Abeilles, par Charles Janet.

From the Author.

Genera Insectorum of Linnaeus. J. Barbot. London, 1781.

From Mr. J. H. Gurney, F.Z.S.

Geographical Journal, The, including the Proceedings of the Royal

Geographical Society. March, 1902—March, 1903.

From Mr. U. G. Barclay, F.U.G.S.

Geological Society, Quarterly Journal of the. Nos. 227—230.

August 12th, 1901—15th May, 1902. From Col. Feilden, C.B.

Glasgow, Transactions of Natural History Society of. Yol. vi.

New Series. Part 2. June, 1902. From the Society.

Harvard College, Bulletin of the Museum of Comparative Zoology at.

Yols. xxxix., xl., xli. no. 1. From the Librarian, Cambridge, TJ.S.A.

Hastings and St. Leonards Natural History Society. Ninth Annual

Report, 1902. From the Society.

Hooker, Sir William Jackson. A Sketch of the Life and Labours

of, by Sir J. D. Hooker, K.C.S.I., F.R.S. From the Author.

Ibis (The) a Quarterly Journal of Ornithology. Edited by P. L.

Sclater, D.Sc., F.R.S., and A. H. Evans, M.A., F.Z.S. April,

1902

—

January, 1903. From Mr. G. F. Buxton.

L ater Tertiary History of East Anglia, A Sketch of the, by F. W.
Harmer, F.G.S. Reprinted from Proceedings of the Geologists’

Association. From the Author.

Lepidoptera of the British Islands. Yol. viii., Heterocera.

Geometrina. Charles G. Barrett, F.E.S. London, 1902.

From the Author.

Lewin (W., F.L.S.) The Birds of Great Britain, systematically

arranged, accurately engraved, and painted from nature; with

descriptions, including the natural history of each bird. [In

English and in French.] 8 vols. in 4. 4to. London, 1796—1801.

From Mr. J. H. Gurney, F.Z.S.
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Leyden Museum. Notes from the Royal Zoological Museum of the

Netherlands at Leyden. Edited by Prof. H. Schlegel, and con-

tinued by Dr. F. A. Jentink. 10 vols. in 5. 8vo. Leyden,

1879—88. From Mr. J. E. Gurney, F.Z.S.

Life of William Smith, LL.D., by Henry Woodward, LL.D., F.R.S.,

F.G.S. Reprinted from Proceedings of Bath Natural History

and Antiquarian Field Club. From Dr. Woodward.

Lloyd Library of Botany, Pharmacy, and Materia Medica, Bulletin

of, Reproduction Series, No. 1 and 2, 1900—01. Pharmacy

Series, No. 1, 1902. Cincinnati 0.,U.S.A. Mycological Series,

Nos. 1 and 2. Mycological Notes, by G. G. Lloyd. Cincinnati O.

Nos. 5— 9. From the Lloyd Library.

Manchester Geological Society. Parts 10— 17, Vol. xxvii. Parts

1, 2, 3, Yol. xxviii. From the Society.

Literary and Philosophical Society. Memoirs and Pro-

ceedings. Part 1, Vol. xlv. Part 2, Vol. xlvii. From the Society.

Mexico, Boletin del Instituto Geologico de. Num. 15. Las Rhyolitas

de Mexico. Mexico, 1901. From the Director.

Microscopical Society, Journal of the Royal. Parts 2, 3, 4, 5, 6,

1902. Part 1, 1903. From the Society.

Montana, Bulletin of the University of. Summer Birds of Flathead

Lake, by P. M. Silloway, 1901. From the University.

Moscou, Bulletin de la Societe Imp^riale des Naturalistes, Annee
1901. Nos. 3 and 4. From the Society.

'Museum d’Histoire Naturelle des Pays-Bas. Revue niethodiquo et

critique do la Collection des Oiseaux, par H. Schlegel. In 4 vols.

8vo. Leyde, 1862—80. From Mr. J. E. Gurney, F.Z.S.

My Nature Note-Book, by E. Kay Robinson, London, 1903.

From the Author.

Northants Natural History Society, Journal of the. Vol. xi.,

nos. 85—88., 1901. From the Society.

North Staffordshire Field Club. Annual Report and Transactions.

1901—1902. Vol. xxxvi. From the Club.

Northumberland, Durham, and Newcastle-upon-Tyne, Natural

History and Transactions of. Vol. xii. Part 2. Vol. xiv.

Part 1. From the Society.

New Zealand Institute, Vol. xxxiv., 1901. Wellington, N. Z.

From the Institute.
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Notes sur les Fourmis et les Guepes par Charles Janet.

From the Author.

Nova Scotian Institute of Science. Proceedings and Transactions

of. Yol. x. Part 3. Session 1900—01. From the Institute.

Peterborough Natural History, etc., Society. Precis of Thirtieth

Annual Report, 1901. From the Society.

Plymouth Institution and Devon and Cornwall Nat. Hist. Soc.

Annual Report. Plymouth, 1901. From the Institution.

Royal Institution of Great Britain, Proceedings of. Part 3.

Yol. xvi. London, 1902. From the Institution.

Royal Physical Society, Proceedings of the. Session 1900—1901.

Edinburgh, 1902. From the Society.

Scientific and Learned Societies of Great Britain and Ireland,

Official Year-Book of the. London, 1901.

Purchased by the Society.

Scottish Naturalist, The. Yols. i.—vi., 1871—82.

From Mr. J. H. Gurney, F.Z.S.

Smithsonian Institution, Annnal Report of. Washington, 19o2.

From the Institution.

Soufriere, in St. Yincent, in 1902, Report on the Eruptions of the,

and on a Yisit to Montagne Pelee, in Martinique. Part 1, by

Tempest Anderson, M.D., B.Sc., F.G.S., and John S. Flett,

M.A., D.Sc., F.R.S.E. Phil. Trans, of Royal Society.

From Ur. Tempest Anderson.

South London Entomological and Natural History Society, Pro-

ceedings of the, for 1901. From the Society.

Southport Society of Natural Science. Sixth Report, 1900—01.

Seventh Report, 1901—02. From the Society.

United States Department of Agriculture. North American
Fauna, nos. 20, 21, 22. Washington, 1902.

From United States Department of Agriculture.

—- Geological Survey. Twenty-first Annual Report, 1899

—

1900. Parts 5 and 7, and Maps to Part 5. Washington, 1900-1.

From the Director.

Reconnaissances of Cape Nome and Norton Bay Regions,

Alaska in 1900. Geology and Mineral Resources of Copper

River District Alaska, Washington, 1901. From the Director.

Geological Survey. Mineral Resources of the United

States, by David T. Day, Washington, 1901. From the Director.
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United States Geological Survey. Bulletins of the, nos. 177—190,

192—194. Washington, 1901—2. From the Director.

Geological Survey. Glacial Formations and Drainage

Features of the Erie and Ohio Basins, by Frank Leverett.

Washington, 1902. From the Director.

Upsala, Bulletin of the Geological Institution of. Part 2. Vol. v.

Upsala, 1902. From the Institution.

Wight, Natural History of Isle of, by G. A. Martin, M.D. London,

1849. From Mr. J. H. Gurney, F.Z.S.

Yorkshire Naturalists’ Union, Transactions of the. Parts 26, 27,

1900. From the Union.

The Alga-Flora of, by W. West, F.L.S., and G. S. West, B. A.,

A.R.C.S. From the Yorkshire Naturalists' Union.

- Naturalist, The. 2 vols. 1895—96, 1897

—

98.

From Mr. J. H. Gurney, F.Z.S.

Zoological Society, Catalogue of the Library of. London, 1887.

From Mr. J. H. Gurney, F.Z.S.

Society, Report of Council, for 1901.

From Col. Feilden, C.B.

Zoologist, The. A Monthly Journal of Natural History, 1902—3.

From Mr. G. F. Buxton, F.Z.S





^DDHESS.
Read by the Presided, Henry Woodward, LL.D., F.R.S.,

V.P.Z.S., F.G.S., Late Keeper of Geology, British Museum,

to the Members of the Norfolk and Norwich Naturalists’

Society, at their Thirty-fourth Annual Meeting, held at the

Norwich Castle-Museum, March 31st, 1903.

Ladies and Gentlemen—In occupying this chair to-night, I feel

somewhat like a stranger amongst you although known personally

to a good many of your members. It has been (as you are aware)

occasionally the practice of this Society, to elect as its President,

some scientitic man living at a distance: under these circumstances

I was assured that an occasional visit would he accepted as a suffi-

cient compliance with duty. I accordingly planned to he present

and read a paper last November, but was unfortunately prevented

from attending at the last moment, and the paper was read for me

by my friend Mr. F. W. Harmer. To-night, however, I am here

to deliver my address as your President, in person, and to thank

you for your past forbearance and kindness towards myself.

As you have just heard from the Treasurer, the finances of the

Society are in a fairly satisfactory condition, though owing to the

heavy expense entailed by the last part of the ‘ Transactions,’ we

have had to draw £20 from the Lifo Membership Fund, in order

to meet all liabilities. We have had to use some of the capital

towards the expenditure of the year. However, I regard it as

a sign of the vitality of a Society, rather to exceed its income, than

to accumulate funds for which it cannot find an outlet.

The number of members now stands at 271, showing a slight

(

increase over last year. We have lost, by death, the Earl of

Kimberley, and Mr. H. D. Geldart, both Vice-Presidents of the

VOL. VII. F F



430 PRESIDENT S ADDRESS.

Society, also Mr. Francis Dix, Lord Cranworth, Mr. J. Nigel

Gurney, and Dr. John Lowe
;
obituary notices of whom will appear

in due course.

Our library is increasing rapidly. We have received donations

of books and papers from Mr. J. H. Gurney, Colonel Feilden,

Mr. H. G. Larclay, Mr. G. F. Buxton, Mr. C. G. Barrett, Mr. T.

Southwell, Mr. F. W. Harmer, Mr. J. A. Harvie-Brown, Dr. H.

Woodward, Mr. E. Kay Kobinson, M. Charles Janet. Sir J. D.

Hooker has also sent us a Sketch of the Life of Sir W . J. Hooker,

and a medallion of Linnaeus. The latter has been framed and hung

in the Committee Room of the Castle-Museum. In addition to the

above, we have received, as usual, the publications of a large

number of Societies, with whom we exchange. I would draw your

attention also to the increasing number of American publications

received, especially to the Reports of the Smithsonian Institution,

and those of the United States Geological Survey.

Last January, Major E. F. Becher presented the Society with

a large number of Bird-skins, from India and the Mediterranean.

These skins, which were in very fine condition, were examined by

Mr. J. II. Gurney and Mr. Southwell. It was decided by the

Committee that 187 of the skins should be presented to the Norwich

Castle-Museum, and the remainder to the Yarmouth Museum,

through the Hon. -Secretary of our Great Yarmouth Section.

At the April Meeting in last year Mr. F. D. Longe read a paper

on “ Protoplasm and Automatism,” and Mr. W. Ayrton, who was

introduced by the Hon. Secretary, exhibited some drawings of the

earlier stages in the life history of various fishes, also, coloured

sketches of Stephanoceros, Melicerta, etc. Mr. Thouless read

a short entomological note.

In May Mr. J. T. Hotblack discussed a paper on “The Soils and

Subsoils of Norfolk,” by Mr. H. B. Woodward, F.R.S., F.G.S.

On 1 4th August an excursion of the members was undertaken to

AVhitwell Common. About ten members and friends formed the

party, and some botanising was done.

On 30th September Rev. A. Miles Moss read a paper, entitled,

“Three Weeks’ Holiday among the Butterflies of Switzerland.”
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On 20th October Mr. T. Southwell contributed an account of

a Diary kept in 1800— 01, by the late Rev. Dr. Sutton, at

Holme-next-the-Sea. Mr. Arthur Bennett, F.L.S., sent a paper on

“The Distribution of Peucedanum palustre and Lathyrus pulustris

in Britain.” Mr. F. Long made some remarks on an unusual form

of Mentha piperita found in Norfolk, and Mr. Patterson read some

“ Notes from Yarmouth.”

On 25th November Mr. F. W. Harmer, F.G.S., read a paper by

the President on “ East Anglian Geology,” illustrated by lantern

slides, and Mr. J. If. Gurney, F.Z.S., exhibited photographs of the

Bas3 Rock during the nesting season of the Gannets.

At the meeting on 27th January, 1903, Mr. W. G. Clarke sent

a paper on “ The Meres of Wretham Heath,” which was read by

Mr. F. Leney. Other papers were, “ Pyrola rotumlifolia, Lin. in

East Anglia,” by Mr. A. Bennett, F. L.S.
;
A List of “Flowers,

Fungi, and Mosses,” from N.W. Norfolk, by Rev. W. E. Thompson
;

Entomological Notes by Mr. W. H. Tuck
;

"Winter Notes by

Mr. Patterson
;
and Mr. F. Long exhibited some Botanical Specimens

mounted by himself.

On 24th February Mr. A. W. Preston, F. R. Met. Soc., read his

“Meteorological Notes” for 1902; Mr. T. J. Wigg, “Notes on

Herring Fishery ” for 1902; and Mr. J. H. Gurney, F.Z.S., sent

a Note on the nest of a Siberian Jay.

The subject I intend to bring before you to-night is :

—

THE DISTRIBUTION OF LIFE IN ANTARCTIC LANDS.

Introductory—Glacial and Interglacial Periods.

During the past sixty years, Astronomers, Physicists, Meteorolo-

gists, and Geologists, have all laboured to elucidate the causes and

extent of the Glacial period, or to speak more correctly

—

periods.

It seems certain that such epochs have been, in great measure,

brought about by a combination of astronomical causes, such as the

inclination of the earth’s axis, the ellipticity of her orbit, and her

position in relation to the sun in perihelion and aphelion. But to

whatever combination of causes such alterations of climate in the

f F 2
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northern and southern regions of our globe may be due, we have

a right to demand from the astronomers and physicists the conces-

sion, that mild interglacial periods of considerable duration must

have prevailed at or near the poles, certainly within Tertiary times.

Sir Robert Ball says :
“ It is essential to the astronomical theory of

the Ice Age that such interglacial and glacial periods must have

alternated with one another at the opposite poles of our earth.”

The facts of the occurrence of extensive beds of coal and lignite,

associated with shale-beds rich in leaves of dicotyledonous trees

and shrubs in Arctic America, in North Greenland, Spitzbergen, &c.,

within the Arctic circle
;
and beds of coal with abundant tree-

trunks in Kerguelen’s Island,* Chatham Islands,! &c., in the

Antarctic, where no trees now exist, testifies to great changes of

temperature in the circumpolar regions of our earth, such as would,

if they recurred, render these lands again habitable by plants

and animals belonging to warmer temperatures, and greatly reduce,

if not entirely remove, all traces of snow and ice over these

areas.

Let us take a glance at the two polar regions of our earth.

First : let us note the fundamental difference between Arctic and

Antarctic conditions as regards topography.

In the Northern Hemisphere there is a polar sea almost com-

pletely surrounded by continental haul, and continental conditions

for the most part prevail.

In the Southern Hemisphere there is almost certainly a continent

at the South Pole, which is completely surrounded by the ocean, and

the most simple and extended oceanic conditions are met with.

Below the parallel of 40° South latitude, lie, Tasmania, the South

Island of New Zealand, numerous small Islands (such as the

Chatham Islands, Auckland Island, Campbell Island, Kerguelen

Island, Heard Island, Prince Edward Islands, Tristan da Cunha,

Gough Island, Bouvet Island, South Georgia, Sandwich Group,

South Shetland Islands, Falkland Islands), and about 1500 miles

linear of the South American Continent and Cape Horn. At the

pole itself lies the great unexplored Antarctic Continent, surrounded

* 50° S. Lat. Kerguelen’s Island. + 45° S. Lat. (Chatham Islands).
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by the vast waters of the Southern Ocean, covering an area of

30,000,000 square miles. Over the area, south of the parallel of

50° S. latitude, a temperature below 32° Fahr. prevails.

Atmosphere.

South of latitude 45° S. we meet with low atmospheric pressure

all the year with strong westerly and north-westerly toinds, and

large rain and snow-fall all round the South Polar regions. The

mean pressure being less than 29 inches. But there are many

indications that the extreme South Polar area is occupied by a vast

anticyclone, out of which winds blow, towards the girdle of low

pressure outside the ice-bound region.

Ross found a gradual rise of pressure south of latitude 75° S.,

and all antarctic voyagers agree that when near the ice, the majority

of winds are from the south and south-east, and bring clear weather

with a fall of temperature, while northerly winds bring thick fogs

with rising temperature.

Antarctic Ice.—The most striking feature of the Antarctic is

the huge table-shaped icebergs. These flat-topped icebergs have

a thickness of 1200 to 1500 feet, marked by regular stratification,

and presenting lofty perpendicular cliffs ,
which rise 150 to 200 feet

above, and sink 1100 or 1400 feet below the level of the sea.

Their form and structure clearly indicates that they were formed

on an extended land surface, and have been pushed out over lowr -

lying coasts into the sea.

Ross sailed for 300 miles along the face of a great ice-barrier from

150 to 200 feet high, off which he obtained depths of 1SO0 and

2400 feet. This was evidently the sea front of a great creeping

glacier or ice-cap just then in the condition to give birth to those

table-shaped icebergs, miles in length, which have been described

by every antarctic voyager.

Bid all the Antarctic land is not surrounded by inaccessible cliffs

oj ice, for along the seaward face of the great mountain ranges of

Victoria Land, the ice and snow which descends to the sea,

apparently forms cliffs not higher than ten to twenty feet, and in
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1895, Kristensen and Borchgrevink landed at Cape Adare on

a pebbly beach, occupied by a Penguin rookery, without encounter-

ing any land-ice descending to the sea.

Where a Penguin rookery is situated, we may be quite sure that

there is open water for a considerable portion of the year, and

consequently landing might be effected without much difficulty or

delay. A party once landed might with safety winter at such

a spot, where Penguins would furnish an abundant supply of food

and fuel.

A properly equipped party of observers situated at a point like

this on the Antarctic Continent for one or two winters might carry

out a most valuable series of observations, make successful excursions

towards the interior and bring back valuable information as to the

probable thickness of the ice-cap, its temperature at different levels,

its rate of accumulation, and its motion. As to the evidence of an

Antarctic Continent, the form and structure of the Antarctic icebergs,

show that they were built up on and had flowed over an extensive

land surface. As they float north and break up in warmer latitudes

they distribute over the floor of the ocean large quantities of

glaciated rock-fragments and land detritus.

These materials have been dredged up by the “ Challenger ” in

considerable quantities, and show the rocks of this land to be

gneisses, granites, mica-schists, quartz-diorites, sandstones, limestones,

and shales
;
indicating continental land, and were clearly transported

from land at the South Pole.

Rocks.

D’Urville describes rocky islets off Ad^lie Land composed of

granite and gneiss.

Wilkes found on an iceberg, near the same place, boulders of

red sandstone and basalt.

Borchgrevink and Bull fragments of mica-schists and other

continental rocks from Cape Adare.

Dr. Donald brought back a piece of red jasper or chert containing

Radiolaria
,
and Sponge spicules from Joinville Island.

Captain Larsen brought from Seymour Island pieces of fossil
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coniferous wood, and fossil shells of Cucullcea, Cythereea, Cyprina,

Teredo, and Naticie, having a close resemblance to species of lower

Tertiary age in Patagonia, &c. These fossil remains indicate a much

warmer climate in these areas in times past.

It is not to be expected that a living land-fauna will now be

discovered beyond the Penguin rookeries. Fossils will, however,

throw important light upon the age of the Antarctic land.

As Tertiary, Mesozoic, and Palaeozoic Fossils have been freely

met with in Arctic regions, we are justified in anticipating the

discovery of like forms on the Antarctic lands, with corresponding

former climatic changes, such as the presence of these forms of life

would demand.*

Kerguelen Islands, Lat. 49°20 /

S. Long. 69°24'E.

In Sir James Clark Ross’s voyage to the Antarctic (1847, 2 vols.

Murray), ho visited the Island of Kerguelen in 1840, and records

the occurrence of a bed of Coal, four feet thick and forty feet in

length (exposed), near Arched Point, Christmas Harbour, thirty feet

above tho sea, and covered by basalt. On the north side of the

bay formed by Cape Francois, is a thin seam of coal (two or three

inches in thickness) covered by a kind of “slag” and by basalt.

Silicified trunks of trees are also met with, some of which (brought

home by Sir Joseph Hooker) are preserved in the British Museum.

The coal is described as slaty, of a brownish-black colour, and

the fracture is like wood-coal. Both the wood and the coal-seam

are probably of Tertiary age. (A trunk of a large tree, seven feet

in circumference, and much silicified, was dug out of soil below the

basalt.) The wood, which for the most part is highly silicified, is

found enclosed in the basalt, whilst the coal crops out in ravines,

in close contact with the overlying porphyritic and amygdaloidal

greenstone.

Ross mentions another bed of coal in Cumberland Bay, one foot

in thickness (light and friable with a black glossy fracture like

cannel coal, which does not soil the fingers). It is covered by a

porphyritic amygdaloidal and greenstone rock. Another bed of coal

* See Sir John Murray : Proe. Roy. Soc., 1898, vol. lxii. pp. 424— 451.




























































































































































































































































































































