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List of Publications added to the Society's Library from

May
, 1912, to April, 1913.

Andersson C. J. MSS. Notes on the Avi-Fauna of S.W. Africa, etc,

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

Auk, The. Vols. xi.—xix. Presented by Mr. J. H. Gurney, F.Z.S.

Belfast Naturalists’ Field Club. Series II. Yol. vi. Part 5.

Belge, Soci6t6 G6ologique de. Bulletins. Yol. xxv. Parts 6— 10.

Yol. xxvi. Parts 1—8.

Bennett A., F.L.S. Recent additions to Caithness Flora.

Saxifraga Hirculus L. in Caithness and its distribution in

the British Isles.

Scottish Forms of Sparganium.
Presented by the Author.

Blandford W. T. Zoology of Sikkim.

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

Bolam G. Notes on the Natural History of Hornsea Mere.

Presented by the Author.

British Association. Report of Corresponding Societies' Committee,
1911.

Buchanan J. Y. Experimental Researches on the specific gravity

and displacement of some Saline solutions.

Presented by the Author.

California, University of. Publications in Zoology. Yol.viii. Parts

3, 8, 9. Yol. ix. Vol. x. Yol. xi. Parts 1 and 2.

Cambridge Philosophical Society, Proceedings. Yol. xvi. Parts 6—8.

Yol xvii. Part 1.

Cardiff Naturalists’ Society, Proceedings. Vol. xliv.

Concarneau, Laboratoire de Zoologie de Travaux Seientifiques. Vol.

iii. Vol. iv. Parts 1—5.

Connecticut Academy of Arts and Sciences. Memoirs. Vol. ii.

Croydon Natural History and Scientific Society. Proceedings, 1911.

Ealing Scientific and Microscopical Society. Transactions, 1911-12.
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Edinburgh Botanical Society. Yol. xxiv. Parts 2 and 3.

Royal Botanic Gardens. Notes. Nos. 21, 24—27, 31—34, 36.

Geological Society. Yol. x. Part 1.

Royal Society. Vol. xxxii. Vol. xxxiii. Part 1.

Royal Physical Society. Yol.xviii. Part 4. Yol. xix. Parti.

Essex Naturalist. Yol. xvi. Parts 10—12. Yol. xvii. Parts 1—3.

Everett A. H. Birds of Borneo.

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

France, Soci£t6 des Sciences Naturelles de l’Ouest de la. Bulletins

Troisieme Sdrie. Tome i. Tome ii. le and 2e Tremistre.

Geographical Journal. May, 1912—April, 1913.

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

Geological Society. Quarterly Journal. Nos. 268—272.

Presented by Col. Fielden C.B.

Glasgow Naturalist. Vols. i.—iii. Vol. iv. Parts 1 and 2.

Godwin-Austen Major. Birds of Khasi and N. Cachar.

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

Grant W. R. 0. General Index to Sharpe’s Hand List of British

Birds. Presented by the British Museum.

Gunn F. E. On the presence of two Ovaries in certain British Birds,

more especially the Falconidae.
Presented by the Author.

Hamburg. Yerhandlungendes Naiurwissensehaftlichen Verein.

Abhandlungen xx. Band 1.

PIarvard Museum of Comparative Zoology. Bulletins. Vol. liv.

Nos. 11—14,16. Yol.lv. No. 2. Vol.lvi. No. 1. Vol. lvii. No. 1.

Annual Report, 1911-12.

Headley F. W. Structure and Life of Birds, 1895.

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

Hertfordshire Natural History Society. Yol. xiv. Parts 3 and 4.

Hodgson B. H. Notices of the Ornithology of Nepal, 1836.

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

Ibis, The. Ser. vii. Nos. 15, 23. Ser. viii. Nos. 9—12.

Pi esented by Dr. S. FI. Long
,
F.Z.S.

Ser. ix. Nos. 22—24.

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

Kleinschmidt 0. Der Formenkreis Falco Hierofalco, 1901.

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

Lawrence G. N. New species of Birds from Cuba.

Presented by Mr. J. H. Gurney, F.Z.S.
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Leicester Literary Philosophical Society. Vol. xv.

Lloyd Library. Bibliographical Contributions. Nos. 6—9.

Mycological Series. No. 6.

Pharmacy Series. No. 5.

.Manchester Literary and Philosophical Society. Memoirs. Vol. lvi.

Vol. lvii. Part 1.

Marine Biological Association of the United Kingdom. Journal.

Vol. ix. Parts 3 and 4.

Presented by Mr. Robert Gurney
,
F.Z.S.

Maryland Geological Survey. Lower Cretaceous.

Microscopical Society, Royal. Journal, Nos. 208—213.

Moscow Soci6t6 Imp6riale des Naturalists. Bulletin, 1911. Nos. 1 —3.

New York Academy of Sciences. Annals. ATol. xxi., pp. 177—263.

Vol. xxii., pp. 1—337.

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

North Staffordshire Field Club. Report and Transactions. Vol.xlvi.

Norwich Museum Association. Report, 1912.

Museum Committee. Report, 1912.

Museum Catalogue of Loan Collection.

Science Gossip Club. Report, 1911-12.

Nottingham Naturalists’ Society. Report and Transactions, 1910-11,

1911-12.

Nova Scotia Institute of Science. Proceedings and Transactions.

Vol. xii. Part 3. Vol. xiii. Parts 1 and 2.

Philadelphia Academy of Natural Sciences. Vol. lxiii. Part 3.

Vol. lxiv.

Plymouth Instituta Transactions. Vol. xv. Part 2.

Royal Institution of Great Britain. Proceedings. Vol. xix. Part. 3.

Sharp Sir C. History of Hartlepool, 1816.

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

Smithsonian Institution. Report, 1911.

South London Entomological and Natural History Society.

Proceedings, 1911-12.

im Thurm E. Birds of Marlborough, 1890.

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

United States Geological Survey. Bulletins, 448, 466, 470, 471, 484,

485, 491—494, 496—501, 504—509, 511—520, 523, 524.

Geological Survey. Monograph, No. 51.

Geological Sui-vey. Professional Papers, 69, 71, 74, 77.
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United States Geological Survey. Water Supply Papers, 271, 278—291,

294, 296, 298, 299, 301, 304.

Geological Survey. Publications, New Series, No. 2.

Geological Survey. Annual Reports, 32, 33.

Woodhuffe-Peacock Rev. E. A. Frequency in Floral Analysis.

Presented by the Author.

Yapp R. H. Spiraea Ulmaria L. and its bearing on the problem of

Xeromorphy in Marsh Plants.
Presented by the Author.

Yorkshire Philosophical Society. Report, 1911.

Young Naturalist, 1880—1883.

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

Zoological Society. Report of Council, 1911.

Proceedings. 1911, Part 4. 1912, Parts 2, 3, 4. 1913, Part 1.

Transactions. Yol. xx. Part 2.

Index to Proceedings, 1901—1910.'

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

Proceedings, 1907. Parts 1—3.

Transactions. Yol. xii. No. 8. Yol. xvii. Yol. xviii. No. 1.

Presented by the Society.

List of Members willing to receive Specimens for identification.

Atmore E. A.—Lepidoptera, Neuroptera, Trichoptera, Hymenoptera (Aculeata'.

Bloomfield Rev. E. N., M.A., F.E.S.—Tenthredinid®, Diptera, Hepatic®.

Burrell W. H., F.L.S.—Mosses. Mycetozoa.

Clarke W. G.— Pre-Iiistoric Bronze or Stone Implements.

Fryer H. F.—Coleoptera, Hemiptera.

Geldart Miss A. M.— Plants.

Gurney Robert—Fresh water Crustacea (particularly from wells).

Long F.— Plant9.

Mayfield A., M.C.S:—British Non-marine Mollusca.



ADDRESS.
Read by the President, Mr. Robert Gurney, M.A., to

the Members of the Norfolk and Norwich Naturalists’

Society, at their Forty-fourth Annual Meeting, held at

Norwich Castle Museum, April 29th, 1913.

Ladies and Gentlemen,

I HAVE now shortly to review the progress of the Society

during the past year. As concerns our numbers, we have lost

during the year two members by death, five by resignation

and three have been removed in accordance with Rule VII.

As against these losses we can set 16 new members, showing

a nett gain of six. The total membership is now 285. The

two members whose loss by death I regret to record are the

Rev. J. Landy Brown and Professor Robert Collett. The

Rev. J. Landy Brown was born in Norwich in 1814, and was

Chaplain at Norwich Castle from 1852 till 1889. He was one

of the original members of the Society and, though he took no

active part in its work of recent years, he was always keenly

interested in scientific matters.

Professor Robert Collett, who died on January 27th, was

an Honorary Member of our Society. He came of an English

family which settled in Norway at the end of the 17th century.

He was appointed Professor of Zoology at the University of

Christiania in 1884, and was the author of many papers on the

Vertebrate fauna of Norway. Plis attention was chiefly

devoted to birds, but he lived to complete last year his great

work on the Norwegian Mammals.

Six meetings of the Society have been held during the

Session, at each of which papers of interest were read. As

these papers will be published in the Transactions, it is

VOL. IX. A
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unnecessary to refer to them further at this time.

A special Public Meeting was also held, at which Professor

F. W. Oliver, F.R.S., gave a lecture on Blakeney Point,

illustrated by lantern slides, and the Society is fortunate in

having secured for publication in its Transactions a valuable

paper, by him and Mr. Salisbury conjointly, on Blakeney

Point and its flora.

One excursion was arranged, jointly with the Science Gossip

Club, to Mr. Harmer’s beautiful grounds at Cringleford. Those

who accepted Mr. Harmer’s kind invitation greatly enjoyed a

ramble through his wonderful wild garden, and an inspection

of his collection of Crag fossils. Mr. Harmer very kindly

entertained us at tea, and gave us a practical demonstration of

some of the geological features of the district.

Mr. Nicholson, assisted by a small committee, is engaged in

the production of a Flora of Norfolk, which will contain a list

of Plants of the County, together with chapters on Norfolk

Botanists, The Soils of Norfolk, The Meteorology of Norfolk

and the Distribution of the Plants. The manuscript is practically

finished, and tenders are to be invited for the printing.

The work will be published under the auspices of the

Society, the expense of publication being borne by a number

of guarantors, and any profits from its sale will accrue to the

Society.

A Committee has been formed during the year for the carrying

out of a Photographic Survey of the County, and our Society is

represented on the Committee by Mr. Nicholson.

The Society is also represented on the local Committee of

Management of Blakeney Point by Mr. Charles Hamond,

and it is a matter of much interest and congratulation to us

that this area has been taken over by the National Trust, and

will be managed by a committee of scientific men.

Your President was appointed delegate of the Society to the

Conference of Delegates of Corresponding Societies at the

Dundee meeting of the British Association, and gave a report

of the Conference at one of our meetings.

I have now to deliver the Presidential Address, and have
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chosen a subject which, touching as it does on more than one

branch of science, I hope may be of general interest, even

though my treatment of it may be inadequate.

THE ORIGIN AND CONDITIONS OF EXISTENCE
OF THE FAUNA OF FRESH WATER.

In considering the origin of the fresh water fauna, I think we

can leave aside all questions of the origin of life itself, and

speculations as to whether the Blue-green Algae of hot springs

are actual testimony of the nature of the earliest forms of

living matter. The view generally accepted is that life began

and evolution first progressed in the sea, and on this point a

somewhat unexpected light is thrown by a study of the

composition of the blood serum of vertebrates and fresh water

invertebrates. It is found that the osmotic pressure of the

blood of marine invertebrates is always almost identical with

that of the water in which they live, and that the salinity,

though not always the relative proportions of the salts, is

always approximately the same.

1. Animal.

Depression
of freezing
point of
Fluid.

Depression
of freezing
point of the
Sea Water
in which

Animals were
living.

Fluid pressed out of Alcyonium palmatum 2'196':

‘

,

Coelomic fluid of Asterias ... 2‘312°

Coelomic fluid of Sipunculus ... 2‘31°

Blood from Maja Squinado ... 2’36°
}

Blood from Homarus vulgaris 2’292°

Fluid from body cavity of Aplysia ... 2’34°

Blood from Octopus vulgaris ... 2’29°

ci O'1

O CM
m-.

<u

be. 5
2 5=

4 -2

<5 °

On the other hand, the blood of fresh water invertebrates has

always a notably higher osmotic pressure than that of fresh

water, and that of vertebrates, whether aquatic or terrestrial, is

lower than that of sea water, but higher than that of fresh

water. From these and other facts Macallum, following

1 Extract from table from Dakin. Iut. Rev. Ges. Hydrob. u. Hydrog.
V. 1912. p. 55.
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Bunge and Quinton, has come to the conclusion that “the

blood plasma of vertebrates and invertebrates is, in its inorganic

salts, but a reproduction of the sea water of the remote

geologic period in which the prototypic representative of such

animal forms first made their appearance.”
1

In the verte-

brates, whether aquatic or terrestrial, the blood has an almost

constant osmotic pressure and salinity, and Macallum assumes

that this salinity reveals to us the composition of the sea water

at the period of their origin. Though, for various reasons,

such conclusions cannot be accepted, it does seem extremely

probable that the relatively high salinity of the internal fluids

of fresh water invertebrates is the indelible imprint of the

original marine environment.

The most satisfactory hypothesis of the origin of life in the

sea is that of Brooks,
J

according to which all life was confined

at the outset to the pelagic regions of the deep sea, where

uniform conditions prevailed and the struggle for existence was

relatively slight. Here gradually the main lines of animal

form were laid down. Later the littoral regions were colonised,

and here the varied surroundings and strenuous conditions of

life were potent stimuli to rapid evolution.

An effective colonisation of the littoral region is naturally

precedent to a migration into fresh water, and it is therefore

only to be expected that all the main types of structure had

been evolved before this immigration took place. Consequently

we should not expect, and do not find, that fresh water contains

any group of organisms markedly distinct from their nearest

relatives in the sea. The fresh water fauna is, in fact, a

selection from that of the sea, and not one that has evolved in

fresh water on distinct lines.

The wide distribution of fresh water animals of certain

classes indicates a very ancient establishment, and there are

preserved to us in fresh water some forms of very archaic

nature. The Phyllopod Crustacea, for example, are spread

over the whole globe, and represent the most primitive type of

1. Macallum. Trans-Canadian Institute. VII., 1901.

2. Brooks. Foundations of Zoology, 1899, p. 215.
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Crustacea known to us, either living or extinct. While the

genera are in some cases restricted in distribution, the majority

are widely spread, and one species—for example, Cyclestheria

hislopi—is found in India, Australia, Africa, and South

America. A form such as this, which is structurally of the

greatest interest, is comparable in its immutability to the classic

example of Lingula.

Of course, the question of the first origin of the fresh water

fauna is the purest speculation, without any possible foundation

of knowledge, and it must be remembered that this origin dates

back to the remotest geological times.

The first fresh water deposits known are those of the

Devonian period, and the Old Red Sandstone of Kiltorcan

contains a fossil bivalve allied to Anodonta. But though the

fossils found may be closely allied to forms still living, and so

may point to a far earlier origin than the Devonian period, yet

it is possible that the Devonian deposits do actually contain

the remains of the first fresh water fauna. The fact that

species of Estheria, which is now an exclusively fresh water

genus, as are all the Phyllopods, are found in Devonian deposits

containing also brackish water species seems to indicate the

beginning of colonisation. Species of Estheria are also found

in brackish deposits in the Keuper of Schambelen, so that even

our most characteristic fresh water forms may not have left the

sea till Mesozoic times.

It has been suggested that the fresh water fauna of the

present day may be separated into old and new, the old fauna

comprising all those widely distributed groups whose sojourn

in fresh water dates back to remote geological times, while to that

has been added a new fauna of immigrants from the sea in more

recent periods. It is convenient and possible to distinguish

certain genera and species which evidence shows to be of

recent introduction, but such a distinction cannot be pressed

very far, and it is necessary to regard the fresh water fauna as

an assemblage of animals which has constantly been added to

by recruits from the sea, and is still receiving them.

It is possible that the immigration was much more extensive
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in the Devonian period than it has been since, for the contrast

between the conditions of life in the sea, and in fresh water,

cannot then have been the same as it is now. There can be no

doubt that the sea was not so salt then, and it is attractive to

suppose that an extensive immigration from the sea took place

when the sea was only slightly more salt than the water

flowing into it. However, it must be remembered that the

first water on the earth must have been very hot, and have

possessed great solvent power, and also that immense periods

of time elapsed before the development of highly organised

animal life, during which time the sea was becoming rapidly

salter. It is calculated by Arldt
1

that the salinity of the

Cambrian Sea had already reached between 2‘7 and 2‘79 per

cent., so that during the life period of, at least, all the higher

forms of life, the contrast between sea and fresh water can

never have been considerably less than it is to-day. It seems,

therefore, that the colonisation of fresh water must have been

effected in the past under approximately similar conditions to

those which obtain at present.

THE NATURE OF THE BARRIERS BETWEEN
FRESH AND SALT WATER.

In the existing state of the world we find profound physical

and chemical differences which might appear to be an insuper-

able barrier between sea and fresh water, and yet we know that

this barrier has been passed, and we believe that even now it is

being passed by some animals. It becomes, therefore, a problem

of some interest to consider what are the powers of resistance

of living forms to these differences, and how, in fact, they have

been surmounted.

The differences in the conditions to which animals are

exposed in fresh and salt water fall under the heads of

Chemical and Physical, and it is the chemical difference w'hich

is the most important, and first claims our attention.

1. Entwicklung der Kontinente, 1907, p. 550.
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1. Salinity.

The following tables show the differences in chemical com-

position of typical fresh and salt waters :

—

North Atlantic Water.
Per thousand parts.

Thames Water. 1.

Per thousand parts.

Calcium Carbonate '04 768

Magnesium Carbonate ... — ’018

Calcium Sulphate 1'40 ’044

Magnesium Sulphate 2'2

1

—
Potassium Sulphate — ’002

Sodium Chloride 2773 •016

Potassium Chloride '68 '009

Magnesium Chloride 3"44 —
Silica '015 ‘009

Organic Matter, etc. — •035

35‘52 ’301

Carbonate
Sea.

•3%
River. 2.

607%

Sulphate ... 10‘8°/o 9'9%

Chloride ... 887% 5 '2%

Various ‘2% 24"8%

These tables show how great is the contrast between the two

kinds of water, not only quantitatively but also qualitatively, to

which a migrant from the one to the other must accommodate

itself.

The external medium is not, however, free to act on the

internal fluids of the body according to the ordinary laws of

osmosis
;
but it is quite clear that the external membranes of

the body do exert a considerable selective action on the salts

in solution, and do not act in the same way as simple dead

membranes.
1 The different proportions of the salts in the

serum of different invertebrates living under much the same

conditions show that the membranes are not equally permeable

to all salts, and it is remarkable that, even in the case of

1. From Sollas. The Age of the Earth, 19U5. p. 171.

2. From Schott, Phyo. Meereskunde, p. 43.

1. See Dakiu. Int. Kev. Ges. Hydrob. Hydrog. V., 1912, p. 53, and Macallum.
Proc. Roy. Soc. 82. 1910, p. 602.
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Aurelia aurita, whose body contains more than 90 per cent, of

water, the amount and proportion of the salts contained in its

internal fluid may be quite different from that of the surrounding

sea water. (Macallum, 1903.)

It seems that herein lies an important clue to the origin of

fresh water animals, those species in which the selective contrast

is at its maximum, being those best able to live in altered con-

ditions. This is notably the case with vertebrates, where the

serum salinity is not greatly different for fresh water and

marine species. In the Eel, for instance, transference from

fresh to salt water causes a depression of the freezing point of

the serum from '570 to '745 only, whereas that of sea water

would be about 1'9. In the case of fishes, it is probably only

the gill membranes which are permeable, and it is suggested by

Siedlecki
1

that the branchial mucus reduces the permeability.

Again, the Phvllopod Crustacean Artemia is accustumed to live

in the Great Salt Lake, in water containing extraordinary

amounts of salt (up to 14,623 grains per gallon), and yet can

live in water which is almost fresh. Specimens taken from

such strong brine and washed do not taste salt, so that probably

the animal’s tissues are largely impermeable to it.
2

Fresh

water invertebrates retain a relatively high saline concentration

in spite of living in pure water. But in the majority of marine

invertebrates examined hitherto, a very short sojourn in altered

sea water leads to equilibrium of salt concentration, and one

Avould expect that the groups which have been most able to

invade fresh water would be those which could offer the greatest

resistance to diffusion. It would be of the greatest interest to

investigate the blood of estuarine species of Crustacea, for

example, from this point of view. Carcinus maenas, for

instance, allows very rapid diffusion, and cannot live in fresh

water. It may be that species like Neomysis vulgaris and

Leander squilla, which can live in water which is almost fresh,

are able to keep their serum concentration almost constant.

Many experiments have been made with regard to the capacity

1. Siedlecki. C. R. Acad, de Paris, CXXXVII., 1903.

2. Talmage. Amer. Monthly Mic. Journ., XXI., 1900, p. 217.
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of resistance of aquatic animals to altered salinity, and the older

work has been so well summarised in Semper's "Animal Life”

that it is not necessary to refer to it here. The nature of the

toxic effect of abnormal concentration or dilution of the external

medium is, however, still a matter for speculation. That it is

not merely due to the abstraction or absorption of water is clear

from the experiments of Loeb and of Ostwald, and it is sug-

gested by Loeb
1

that the death of marine Amphipods (Allor-

chestes) when transferred to fresh water is due to the extraction

of salts which are necessary to their existence.

Ostwald
J

has experimented on the toxic effect of sea water

on fresh water Gammarus, and found that the various salts differ

in toxicity and either reinforce or counteract each other in effect.

He found that the salts in the water might be increased or

diminished very greatly up to a certain point without serious

injury, but that, once this critical point is reached, death ensues

very rapidly, possibly owing to the coagulation of proteids.

We require more knowledge of the influence of the different

salts in fresh and salt water, since we know that certain of them

have deep physiological effects. Magnesium salts, for example,

seem to act generally as depressors of activity, and also to

neutralise to some extent the toxicity of other salts. They are

necessary for the growth of young Artemia (Breckner,
1

) but

seem to inhibit the growth of the fresh water Daphnia according

to my own observations. Potassium salts are exceedingly

poisonous to Daphnia, and also to Artemia, though their effect

in the latter case is somewhat neutralised by the addition of

Magnesium salts .

1 On the other hand, even distilled water may

be toxic for fresh water Gammarus, the toxicity being removed

by the addition of a small amount of Sodium Chloride .

4

It is necessary to know the effect of salts, not merely on the

life of the individual, but chiefly on its growth and reproductive

power, for the acclimatisation of the individual is useless unless

it is able to propagate. So far as concerns the survival of the

1.

Pfliiger’s Arehiv, 97. 1903, p. 394.

2.

Ostwald. Univ. of Calif. Pub. Physiol. IX., No. 18, 1905.

3.

Breckner. Sclirift. Nat, Ver. Schl. Holst., 14, 1909.

4.

Bullot. Univ. Calif. Publ. Physiol., 1, 1904.
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individual, the range of toleration is usually large, but it is well

known that one of the first results of changed conditions is dis-

turbance of reproductive power. Since the conditions in nature

can rarely allow of changes so gradual as are possible in the

laboratory, an animal which is to colonise fresh water effec-

tually must be one which can resist relatively great fluctuations

of salinity without injury to its powers of reproduction. There

are certainly great individual, sexual, and specific differences in

susceptibility to the same stimulus, and without a certain

innate adaptibility the most favourable circumstances would not

lead to acclimatisation.

Physical Barriers.

1. Density .

It is a well-known fact that many plankton organisms—both

animals and plants—show a seasonal variation of form which is

in the direction of a pronounced increase of surface in the

summer months. Species of the genus Daphnia, for instance,

have in summer smaller bodies, long head crests and long

spines, whereas in winter the body is larger, the head rounded,

and the spine short. It has been very clearly shown that this

change accompanies a change in what is called the viscosity of

the water. The viscosity of the water decreases greatly with a

small increase of temperature and to a less extent with its

dilution, so that a floating organism re-acting to such a change

must either greatly increase its muscular action or its surface of

resistance to the water in order to remain floating.

It is evident, therefore, that a marine form entering fresh

water with its less density and its greater changes of tempera-

ture must find great difficulty in remaining afloat. It appears

to me that fresh water must, in this sense, present an almost

insuperable obstacle to the immigration of plankton.

But density and varying viscosity are not insuperable barriers

to animals which are adapted to life on the bottom or among

weeds, and the great majority of the more recent marine

immigrants are either more or less sedentary forms or are

powerful swimmers.
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2. Temperature.

The influence of temperature and climate on animals is great

and obvious, and with most species there is a well-defined range

of temperature within which life and growth are possible, the

life range being very much greater than the growth range.

But the aspect of the question with which we are concerned is

not that of the degrees of temperature but rather with the

seasonal range of it. In the sea the temperature conditions,

owing to the great body of water and its continual movement,

reach the maximum of seasonal uniformity, whereas the

temperature of fresh water usually closely reflects the changes

in the temperature of the air. The conditions in this respect in

fresh water and in the sea resemble the contrast between a

continental and an insular climate,
1

the former being exposed

to extreme range and fluctuation of temperature, while the

latter is comparatively uniform. So severe are the fluctuations

of temperature (with which may be associated evaporation) that

many fresh water invertebrates of temperate climates have been

compelled to evolve protective devices to tide them over evil

times. It is to meet such vicissitudes that the cyclic reproduc-

tion of the Cladocera, for example, has arisen, the rapid asexual

multiplication of the favourable periods being followed by a

short period of sexual reproduction and the laying of eggs

which have the power of retaining vitality even when dried

and frozen. In the case of some Phyllopods it is, if not

necessary, at least very favourable to the hatching of these

eggs, that they should be so dried and frozen, and they can

retain their vitality, when kept dry, for many years. The eggs

of Branchipus are said not to develop without having been

first dried and then placed in water, but it has been found
2

that

the same result is attained if the eggs are placed for a time in

salt solutions which extract water from them.

The importance generally of an uniform temperature is

shown by the fact that certain animals (Holothurians, for

example), which live near the surface in the Tropics, live also

l. Von Martens. Ann. Mag. Nat. Hist.. 1858.

2. Abonyi. Allat. Kozlem. Budapest 9, 1910.
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at considerable depths in the North Atlantic, since such an

equable climate cannot there be found near the surface.
1

Further, it has been noticed that the number of marine

species living in fresh water increases as we approach the

Equator, showing an apparent connection with the increasing

uniformity of temperature.
2

In the Philippines, for example,

the “ difference between the extreme monthly mean of the

temperature of the air reaches at the utmost 7 C.” (Semper., p.

43 1). Weber 3
found an extraordinary contrast to the European

fresh-water fauna with regard to the Crustacea of the East

Indies. In place of the usual northern forms of typical fresh-

water Arthrostraca there were found a number of Isopoda

belonging to typically marine genera, and the number of

Decapoda was very large.

On the other hand it has been objected by Pelseneer
1

that

equally uniform conditions may be found in Polar climates,

and that it is only in temperate regions that great fluctuations

occur. But, even if the sea in Arctic regions maintains a fairly

uniform temperature, it is obvious that marine animals cannot

readily adapt themselves to existence in rivers and lakes which

are frozen solid for a large part of the year.

There may possibly be some intimate and obscure relation

between temperature and salinity which may affect the question,

since Schmankewitsch asserts that, in the case of Artemia, an

excessive increase of salinity could be made tolerable by a

decrease of temperature, and vice versa. So also Issel ° states

that the adaptation of marine animals to fresh water is made

easier by a higher temperature. This conclusion is, however,

disputed by Pelseneer, Bert, and others, on the ground that at

higher temperatures the tissues are more permeable, and that,

therefore, cold regions should be the best from this point of

view.

A high temperature does not appear to be favourable in itself

1.

Semper, Animal Life, 1881, p. 136.

2.

Von. Martens. Areli. Naturg. XXIII. 1857, p. 199.

3.

Weber. Zool. Ergeb. einer Reise in Nieder. Ostiudien, II., 1892.

4.

Pelseneer, Bull. Acad. Roy. Belgique, 1905.

5.

Issel. Atti. Accad. Torino. XXXVI.
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to immigration nor even to water life in general, since the

waters of the tropics are not more populous than those of

temperate regions. Stability of temperature is a factor of

some importance in colonisation of fresh waters, but it is quite

subordinate to that of salinity.

3. Currents.

Sollas
1

has drawn special attention to the importance of

currents in fresh water as causing a barrier to the immigration

of marine animals. The majority of marine animals have

small free-swimming larvae, and it is clear that a constantly

descending current will wash out to sea all floating larval

forms which cannot swim against it, so that no animal can

become acclimatised which has not lost its free-swimming

stages. It is certainly a fact that comparatively few fresh-

water species have free-swimming larvae, though their nearest

marine relatives have. For example, the Mollusc Anodonta

sets free larvae which are peculiarly modified for attachment to

fish and other animals by which they are distributed. The

crayfish, again, hatches its young in a condition to adopt the

parent’s habit of life, while the young lobster spends some

weeks in a comparatively helpless floating stage. But there

are notable exceptions. The Mollusc Dreissensia, which is

essentially a river form, has as simple a larva as any marine

genus. Again, the larva of Palaemontes is even a less powerful

swimmer than the larva of the lobster, and the estuarine

Cordylophora has a ciliated larva. It seems that the river

current is not an effective barrier against marine animals, so

far at least as concerns the tidal parts, which alone can be in

question. For example, the whole volume of water at the

mouth of a river will flow up the river for about ten miles

during the flood tide. It will then flow back again for about

twelve miles, and so end the twelve hours two miles out to sea.

It is obviously easy for a floating larva at the stage of final

metamorphosis to settle anywhere within that ten miles.

But, unless such a larva can complete its metamorphosis

within the period of a complete tide, it would be impossible for

1. Sollas. Trans. Roy. Soc. Dublin. (2) III., 1884.
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a sessile species in normal circumstances to extend its range

further up the river, though it might assist in populating the

lower reaches. At times of abnormal tides, such as frequently

occur in our own rivers, the floating fauna would be driven far

beyond the normal tidal range and might so make good their

ground. That is no doubt what has happened with regard to

Neomysis, Balanus, and other species in the Bure. At times

of abnormally high tides a typical marine plankton may be

found in the Bure, fifteen miles and more from its mouth, so

that there would be no difficulty in the larvae of marine animals

establishing themselves in the river within this limit, so far at

least as concerns the currents.

4. Turbidity.

One further factor which may enter into the problem of immi-

gration into fresh water is the great turbidity of rivers at their

mouths. Examination of the water of the lower reaches of the

Bure, for example, shows that it contains, as a rule, compara-

tively little animal life, and that the floating Algae and Diatoms,

so abundant both in fresh water and in the sea, are almost

entirely absent. On the other hand, the water is heavily

charged with vegetable debris and with fine mud. Whether

the latter, as such, has any considerable injurious influence on

the majority of estuarine animals I am unable to say, but it

seems probable that it may largely impede the breathing of gill-

bearing animals. The experiments of Weldon on Crabs from

the Cattewater at Plymouth
1

seem to prove that the clay

carried by the river is actually exercising a selective influence,

so that there is a tendency for these crabs to evolve a more

efficient straining apparatus to protect their gills. Many

aquatic invertebrates feed by indiscriminate sifting of material

suspended in water, and it is clear that when the water is

charged with an excess of indigestible matter the conditions

must be most unfavourable for such forms. Turbidity of the

water must add to the difficulties to be surmounted by immi-

grants, but is not in itself an obstacle of serious importance.

1. Rep. Brit. Ass., 1898, p. 867.
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Marine Animals in Fresh Water.

Having now discussed the difficulties which have to be sur-

mounted by marine animals entering fresh water, we must pass

on to a consideration of the animals which we regard as com-

paratively new immigrants, and the means by which it may be

supposed that they have established themselves. It is outside

the scope of this paper to give any extensive list of marine

species in fresh water, but it will suffice to deal with a few

selected examples.

Perhaps the most striking examples are the Medusae of fresh

water. The Medusae are feeble swimmers and peculiarly sus-

ceptible to changes of temperature and salinity
;
so much so

that they may almost be taken as “ Current indicators.”
1

Yet

several species are now known which are found in inland waters

in various parts of the world, and which may be mentioned in

detail.

Craspedacusta (Limnocodium) sowerbyi is known only from

tanks in some European Botanical Gardens.

Craspedacusta kawai is found in the Yangtse-Kiang, 1,000

miles from its mouth.

Microhydra ryderi is a small Hydroid found in the Delaware

River, near Philadelphia, which buds off a Medusa,

apparently allied to Craspedacusta.

Limnocnida tanganyicae is found in Lake Tanganyika, and

also in Victoria Nyanza, and in the Niger River.

Limnocnida indica. This Medusa occurs in Western India,

in tributaries of the Krishna river, and in a lake at

Purulia (Chota Nagpur), and differs little from the pre-

ceding species.

Moerisia lyonsi. Found, together with the Hydroid from

which the Medusa is budded, in the Birket el Kurun, in

Egypt, by Boulenger and Cunnington. Boulenger

believes that the Medusa of the Caspian Sea (Caspio-

nema pallasi) is identical with that of the Fayyum.

Thaumantias lacustris. Found by Von Kennel in a fresh

1. A. Walter, Deutsch. Geog. Bla tter, Bremen, 5,1890.
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water lagoon on the cost of Trinidad.

Thaumantias maeotica. In the Sea of Azov, and also in the

Bay of Naples. (Mayer, 1910.)

Moeotias inexspectata occurs in the Sea of Azov, and also in

the estuaries of the Don and Kuban Rivers.

Polypodium hvdriforme is a Hydroid found parasitic on

sturgeons’ eggs in the Caspian Sea, and has a free-

swimming stage.

In addition to these species may be mentioned the large

Jellyfish, Crambessa, which is found in the estuaries of

large rivers from France to Senegambia, and also in East

Africa, but which does not actually reach fresh water.

Among the Crustacea representatives of almost every order

are found in fresh wrater, but nearly all of them are powerful

swimmers, or creep on the bottom, or are parasitic on fish.

Very few are small species at the mercy of currents. The

majority of the Copepoda are ancient inhabitants of fresh

water, but there are a few free-swimming species which are

probably recent immigrants. Such are Limnocalanus and

Poppella. Limnocalanus grimaldii is found in the Baltic, in

the Caspian Sea and in the Arctic Ocean, and there are two

other species found only in fresh wTater in Europe, North Asia

and North America. Poppella guernei lives in either fresh or

rather brackish water in the South of France, Tunisia, Italy

(Lake Avernus), and in the Caspian Sea and its neighbourhood.

In addition to these Calanoids, representatives of the Cyclopid

genera Oithona and Limnoithona occur in fresh water in China

and South America. Oithona is, in fact, a genus capable of

living in widely different degrees of salinity.

The classical example among Crustacea is, however, Mysis

relicta. It is a species so closely related to M. oculata as to

be regarded by some as a variety of the latter. But, while

M. oculata is a marine form widely distributed round the

Arctic coasts of Europe and North America, though not found

in the Baltic, M. relicta is an exclusively fresh water species

found in various lakes of Europe and North America. Its

distribution is as follows :

—
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Ireland. Lough Neagh, Lough Erne, and Lough Corrib.

Finland. Lakes Ladoga and Onega, and various lakes in

the neighbourhood, as well as in parts of the Baltic.

Sweden. Lakes Wener, Wetter, Malar, etc.

Norway. Lake Mjosen.

Denmark. Fureso.

Germany. Mauer, Dratzig, Madu, Tollensee.

North America. Lakes Michigan, Superior, Erie, and

Green Lake.

It is clear that M. relicta has been evolved from M. oculata,

and there is evidence that the change occurred in Postglacial

times. As regards the Baltic region, no doubt M. oculata

inhabited the Yoldia sea together with other arctic forms, and

was transformed into M. relicta during the period which ended

with the changing of the Yoldia sea into the fresh water

Ancylus Lake. The hydrographic conditions permitted M.

relicta to penetrate into the water system of Germany which

now drains into the Baltic, but not into those lakes which

now communicate with the North Sea
,

1

and it became established

in the Scandinavian and Finnish lakes, which have since been

shut off by earth movements from the Baltic. The transforma-

tion of the two species has evidently occurred independently

in Ireland and North America at about the same time, the

change being connected with the melting of the glaciers and

the earth movements, and decreased salinity associated there-

with.

One further group of marine animals in fresh water should

be mentioned. This comprises a number of species of Isopod

Crustacea found in springs and caves, and adapted to a

subterranean life. The genus Typhlocirolana, for example, is

scarcely distinguishable from the marine genus Cirolana except

by the absence of eyes, and it consists of a few species found

in springs in Algeria and the Balearic Islands. The parent

genus Cirolana is not only marine, but is usually found in

comparatively deep water. Such animals as these, and there

1. Samter. Auhaug za den Abh. du K. Preuss. -Vkad. Wiss, 1905.

VOL. IX.i B
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are many others, must have reached their present habitat by

means of the submarine outflow of subterranean watercourses,

and in so doing they will have had the advantage of entering

a water system not exposed to temperature fluctuations, though

in other respects seemingly most unsuitable.

The number of species of marine tpye living in fresh water

is an exceedingly large one, and the examples given must

suffice. They are found usually in the course of rivers, but

may occur in lakes, and their presence therein is often adduced

as evidence of recent geological changes. When found in

lakes, these lakes are usually, though not always, deep, and

consequently with a more or less equable temperature in their

lower layers.

We must now consider the actual routes which these species

may be supposed to have taken in occupying their present

habitats.

Immigration into Fresh Water.

There are three means by which a marine animal might

become introduced to fresh water

(1) Transportation.

(2) By isolation of arms of the sea, the water of which

becomes fresh, giving rise to “ Relict Lakes.”

(3) By ascending rivers.

1. Transportation.

Since all experiments prove that a sudden transference from

salt water to fresh, and vice versa, is immediately fatal to

invertebrates, it is impossible to believe that marine animals

could be succesfully introduced to fresh water by transportation

through the air by the agency of animals or wind.

Such methods of dispersal are certainly effective for the

distribution of fresh water animals from lake to lake, or pond

to pond
;

firstly, by reason of the fact that many species have

eggs, or resting stages, which are peculiarly resistant to drought,

or specially adapted to adhere to the plumage of birds, and also

because no contrast of water conditions is involved. For

the same reason, in certain special cases, transportation from
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the sea may have been successfully effected. Where, for

example, salt lakes exist at a reasonable distance from the sea,

it might be possible for a littoral marine animal transported to

them by any agency to make good its footing. Probably the

Copepod, Wolterstorffia blanchardi, which occurs in the

Algerian Sahara, has been introduced in this way, and it has

now spread from highly salt water to other pools which,

though always of a relatively high salinity, are yet properly

called fresh.

Apart from such special cases, transportation can have

played no part in the colonisation of fresh waters.

2. Relict Lakes.

In many parts of the world, owing to geological changes

or other causes, parts of the sea have become isolated from the

rest, while retaining drainage outlets. In course of time the

water of these basins has become fresh, so that lakes have

taken the place of sea, and such lakes are known as
“
Relict

Lakes.” Or such lakes have arisen by the shrinking of an

ancient sea and the freshening of its waters, as has happened in

the case of the Oligocene Mainz basin and the Caspian Sea.

In either case the marine fauna of the area so isolated would

find itself faced by the alternative of either adapting itself to

live in fresh water or else succumbing, and it is supposed that

in this way many marine species have become adapted to fresh

water.

There is conclusive geological, and sometimes historical,

evidence that many lakes owe their existence to causes of this

kind, but there are comparatively few which contain animals

which are, in fact, relics of their original marine fauna.

The presence in lakes of species of marine origin has often

been accepted as conclusive evidence of the relict nature of

such lakes, whereas it can at most be regarded as confirmatory

of evidence drawn from geology. There are fundamental

fallacies inherent in the use of such zoological evidence. In

the first place, the marine relationship of a species found in fresh

water is open to discussion. While, for example, the presence of
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species such as Chiridotea entomon, which still lives in the sea

itself, must show a very recent entry into fresh water, it is

treading on very uncertain ground to draw conclusions from

the occurrence of such genera as Limnicvthere, which, while

belonging to a group of Ostracods characteristically marine,

probably has occupied fresh water for a very long time.

In the second place, the presence of a marine species in a

lake is not necessarily evidence of its having acclimatised itself

in that place. It is always possible, and generally probable,

that it has entered the lake after adaptation to its new

surroundings.

But though the evidence from the so-called Relict fauna

must be accepted with caution, there is no doubt that the

fauna of fresh water has, in comparatively recent times, been

enriched by the isolation of marine species in closed arms of

the sea, but such additions to the fauna have been surprisingly

few.

It might be supposed that in the isolation of an arm of the

sea, and the gradual freshening of its waters, an experiment in

acclimatisation would be performed on so grand and prolonged

a scale that a very large proportion of the fauna would become

adapted to the changed circumstances. And yet, when we can

follow such changes in all their stages, we find the result to be

extremely small. In the Baltic Sea the changes can be

followed in detail since Glacial times. At the outset the sea

was broadly open to the North Sea, and contained a marine

arctic fauna (Yoldia Sea). Then ensued a period of elevation

and freshening, when the marine fauna gave place to a fresh

water fauna (Ancylus Lake). Again an opening was found to

the North Sea, and the Baltic became brackish (Litorina Sea),

and the present conditions were approached. In each case we

find with changed conditions a changed fauna, and the old

fauna failing to make good its grouud. The Oyster, for

example, though the adult can be acclimatised to live in fresh

water, is strictly limited in nature within a certain range of

salinity, and has disappeared in historic times from parts of

the Baltic in which it was once abundant. It is true that in
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the Baltic at the present day there is, in a sense, a blurring of

the distinction between fresh and salt fauna, but so far as

concerns the permanent additions to the fresh water fauna which

we owe to its past history, they are but four at most—Mysis

relicta, Chiridotea entomon, Pallasea quadrispinosa, and Ponto-

poreia afftnis, and it is doubtful if even these all owe their

acclimatisation to the freshening of this sea. The occurrence

of C. entomon, for instance, in the Caspian Sea, with which

the Baltic probably never had direct connection, as well as its

habits of life, render such a conclusion very doubtful.

The Caspian Sea is a relic of a great inland sea or series of

seas extending in Miocene and Pliocene times from Vienna to

the Sea of Aral, and almost isolated from the Mediterranean.

The Sarmatian Sea of the Upper Miocene seems to have largely

dried up in the West, but to have persisted and become

fresher in its Eastern parts, the deposits of the Pontic period

being those of fresh, or slightly brackish, water and extending

over the basins of the Caspian and Aral Seas and the northern

half of the Black Sea.

The Caspian, Aral and Black Seas were united for a long

time, and separated from the Mediterranean, and the union of

the three was dissolved before, in postglacial times, the Black

Sea and JEgean Sea became connected. Hence we find in the

fauna of the Caspian and Aral Seas some relationship with the

Black Sea, but scarcely a trace of Mediterranean influence.

The Caspian Sea is a relic of the Pontic Sea, and its fauna is

full of interest on this account. The Mollusca of it are regarded

by Kobelt as all belonging to Sarmatian species. The genera

Adacna and Monodacna, found also in the northern parts of the

Black Sea, are relics of this period. The fishes also illustrate

the past history, since they have a striking affinity to the fish

fauna of the Danube, which, until the separation from the

Black Sea, flowed into the combined Ponto-Aralo-Caspian

basin. But perhaps the most striking feature of the fauna is

the luxuriance of certain genera which, except in the Caspian

Sea, possess but few species. So, for example, there is an

extraordinary variety of species of Cardium, and the Crustacean
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genus Pseudocuma has 13 species in the Caspian and only two

elsewhere. It seems that, of the Sarmatian or Pontic genera

surviving in the Caspian, many have found the changing con-

ditions a stimulus to variability. This variability is also seen

among the Cladocera of the plankton. These comprise a great

variety of species of Polyphemidae belonging to genera which

are either peculiar to the Caspian or have very few species in

other seas. The genus Evadne is here represented by five

species and numerous varieties, which seem to indicate that

evolution is still proceeding. In addition to the genus Evadne,

there are also two genera (Cercopagis and Apagis), which are

very closely allied to the fresh water genus Bythotrephes, and

one species of the genus Polyphemus. The genus Evadne,

though probably itself derived from fresh water ancestors, is

here a marine relict, while the other Polyphemids have, no

doubt, been carried into the sea by rivers, and have there

evolved from their parent form Bythotrephes.

The Caspian Sea, unlike the Baltic, has therefore been a

centre for the adaptation and evolution of a large number of

animals characteristic of the open sea. But though it is of the

greatest interest on this account, it can scarcely be fairly

quoted as an example of the transformation of a marine into a

fresh water fauna, as, from its size and its salinity, it still

retains most of the characters of a true sea as opposed to a

lake.

One other lake should be mentioned as showing the incon-

clusive nature of zoological evidence taken alone. This is

Lake Baikal, which remains still one of the great unsolved

zoological riddles. Its fauna comprises an extraordinary

proportion of endemic species (90 per cent, in the case of the

Mollusca), and a large number that are obviously of marine

type. A seal (Phoca baicalensis) occurs in large numbers in

the lake, and is doubtfully distinct specifically from the seal of

northern Europe (P. annellata). The fish Comephorus is

related to the Scomberidse, and a Sponge, Lubomirskia baica-

lensis, is not only of marine type, but is even found living on

the shores of Bering Island. On the other hand, the Amphipod
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Crustacea, of which there are a great number of species, are

clearly of fresh-water origin and show no evidence of a con-

nection with the sea. The nature of the fauna with regard to

mammals, fish, sponges, and worms, points with almost irresis-

tible force to the conclusion that Lake Baikal must recently

have been severed from the sea, and yet its situation and

geological evidence so positively forbid such a conclusion that

some other explanation of the peculiar fauna must be sought.

(3) Immigration up Rivers.

Where rivers run into the sea there is usually an estuary

where the conditions are intermediate between those of fresh

water and the sea. Within this intermediate region is found a

fauna of a rather special nature, adapted to the brackish water

and to the variable conditions. This brackish water fauna may

penetrate far up the course of sluggish tidal rivers, and may

even establish itself in water which is practically fresh. Our

Norfolk rivers, the Yare and Bure, provide instances of such

invasion. Species of the littoral genus Sphseroma have occured

up the Yare in Rockland Broad, where the water is quite fresh,

and in the Bure a variety of such animals have been taken at

different times in fresh water.
1 To mention but a few, the

Copepoda Eurytemora affinis and Tachidius littoralis are

established inhabitants of the river and certain of the Broads,

to which salt water rarely reaches, while Cordylophora, and

together with it, Corophium volutator, have been found at

Ludham Bridge, and the former in Barton Broad.

The river road is always open to such animals as can over-

come the obstacles that have been described, and it is most

probable that it is by such a road that by far the largest part of

the fauna of fresh water has left the sea. There are numbers

of cases recorded of marine animals found in the course of

rivers many miles from their mouth and beyond the reach of

salt water, such as the Molluscan genus Scaphula, found in the

Ganges 1,600 kilometres from its mouth. It is remarkable

that the greatest number of such cases of intrusion are found

1. See Trans. Norfolk and Norwich Nat. Soc. VIII., 1907, p. 410.
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in tropical regions, and Pelseneer has pointed out that the

region of greatest penetration, namely, Indo-China, Bay of

Bengal, China and Indo-Malay islands, is surrounded by sea

which is the least salt in the world. To this advantage, rather

than to equability of climate, he attributes the successful

colonisation. It seems to me, however, that, having regard to

the fact that there is a graded salinity at the mouth of every

river, the low salinity of the tropical seas cannot have so great

an influence. Probably rivers are effective highroads in pro-

portion to their size, volume, and the equability of the climate

of the place. That they have played the largest part in

colonisation of fresh water there can be no doubt.

Conclusion.

In the present conditions of the world the marine fauna is

separated from that of fresh water by barriers which make

immigration extremely difficult. The profound difference in

chemical composition of the water makes transference from the

one to the other usually immediately fatal, and there are, in

addition, differences of density, of temperature, and of currents,

which bar the way. And yet all these obstacles have been and

can be surmounted. In the Laboratory species have been

gradually acclimatised to completely altered conditions, and

Nature herself has performed experiments in acclimatisation on

a vast scale. But in spite of the magnitude and duration of

such natural experiments the results seem inadequate and

subject to no definite law, and the fauna of the Relict lakes of

the world shows that the isolation of a marine fauna does not

lead to any great accession to the fresh water fauna. Even

where the transition from salt water to fresh is most gradual,

and all conditions for immigration seem to be most favourable,

the limit is but rarely overstepped, and we have abundant

evidence of marine faunas dying out in face of slowly lessening

salinity.

It seems that the successful adaptation of a species to fresh

water depends essentially on a physiological variation of the

organism, without which the most favourable external conditions
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are powerless to assist immigration. From time to time there

have arisen such variations or mutations, often correlated, no

doubt, with structural changes, which have rendered immigra-

tion possible in spite of all obstacles.

The problem of the present relation between the fauna of

fresh water and that of the sea is one which concerns the

physiological chemist even more than the biologist, and has to

do with the nature of the adaptability of certain species or

groups of species which enables them to surmount obstacles

which are complete barriers to others.

II.

THE TOPOGRAPHY AND VEGETATION OF THE
NATIONAL TRUST RESERVE KNOWN AS
BLAKENEY POINT, NORFOLK.

By Prof. F. W. Oliver, F.R.S., and E. J. Salisbury,

D.Sc., F.L.S.

The object of the present paper is to present an epitome of

the salient facts of the constitution and distribution of the plant

populations of the well-defined area of maritime waste lands

known as Blakeney Point, an area which has recently been

brought under the National Trust as a Nature Reserve, with

the express intention that the natural conditions which have

prevailed in the past shall continue in operation without inter-

ference, at any rate from human agency.

Since the year 1910, Blakeney Point, long famous for its

bird life and known to botanists as a locality for rare and

interesting shore plants,
1

has been the theatre of systematic

vegetation studies at the hands of organised parties. The work

of collecting and correlating the data of plant distribution was

1. The late Prof. Babington. the well-known British botanist, records visiting
Blakeney Point and colleeiiug plants there, May 23rd, 1824.— Memorials,
Journals, etc.”

VOL. IX. C

1
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entrusted to a special “ floristic section,” under the leadership

of Dr. E. J. Salisbury, and it is largely the preliminary state-

ment of the results obtained by this section which forms the

subject matter of the present communication. This statement

is for convenience preceded by a general introductory account

of what is topographically important in the area as a whole,

with especial reference to the distinctive characters of the

various types of habitat into which the ground naturally falls.

F. W. O.

Part I.—TOPOGRAPHY.

By Professor F. W. Oliver.

General Features.

Blakeney Point is technically a shingle spit
, a type of

construction of which numerous examples occur on the English

coasts. It leaves the shore at a point on the North coast of

Norfolk, near Weybourne, and runs for a distance of about eight

miles in a direction slightly North of West. The extremity

ends freely in the sea, just short of Stiffkey, at a distance of

about one and a-half miles from the shore. On its landward

side is a long, narrow, tidal inlet, known as Blakeney Harbour,

which receives at Cley the waters of the River Glaven. This

estuary has become much silted up, and bears a covering of

salt marsh intersected by creeks and channels, now navigable

only at high tide by fishing boats and other vessels of small

tonnage. The salt marshes of the upper part of the estuary

have been reclaimed for pasture by the construction of banks

reaching above tidal limits.

The total area within the spit, including the marshes, is about

five square miles, of which rather more than one and a-half

square miles consist of reclaimed, and two square miles of un-

reclaimed, salt marshes (“ saltings ”)
;

the remainder consists

of bare mud.

The dominating topographical feature is the shingle spit,

which follows the edge of the shallow coastal shelf and delimits

the seaward side of Blakeney Harbour. Along its course, to
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leeward, numerous salt marshes have accreted, whilst towards

its extremity—where the sea shallows off the headland from

the accumulation of vast quantities of sand—much of the latter

has been blown from the strand to form systems of sand dunes,

which rest upon and mask the shingle.

Blakeney Point is thus an aggregate of shingle beaches,

sand dunes, and salt marshes, all the materials of which have

been derived from and sorted out by the sea. It is no doubt

the re-incorporated residuum of an old land area, but whether

this was formerly a seaward extension of the existing coast, or

whether under very different conditions the materials were

eroded from inland by the River Glaven of those days, are

questions outside the province of the present article. In many
similar formations of this kind, existing sources of supply from

the present waste of cliffs seem inadequate to account for such

vast accumulations of shingle—as, for instance, in the case of

the Chesil Bank, in Dorset—and it is quite possible the same

may be true of Blakeney Point.

Of this structure the terminal three and a-half miles form

the National Trust Reserve, i.e., the whole of that represented

in Fig. 1, together with an additional half-mile to the East;

the Trust also possess the strip of saltings abutting on the

reclaimed marshes between Blakeney and Cley. All in all,

the Reserve is a self-contained area of outstanding interest

—physically, botanically, and as a haunt of birds.

The great peculiarity of the Blakeney spit is the high degree

of complexity it has attained from repeated branching, a

feature wherein it occupies a class by itself among similar

formations in the British Isles.

If the spit be followed from its point of departure at

Weybourne to its extremity beyond Blakeney, it will be found

to consist of a straight, unbranched shingle beach for the first

five miles (i.e., up to the right-hand edge of the map, Fig. 1)

—

a toilsome causeway, about 400 feet in width, sloping from the

crest at a very gentle angle to the marshes on its lee flank,

more steeply on the sea face. The crest, though it stands

fully six feet above the level of spring tide high-water mark, is
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liable to be over-run by the waves, particularly when an excep-

tionally high tide happens to coincide with an onshore gale.

From the fifth mile onwards to the extremity, the main beach

carries on its lee side some five-and-twenty lateral shingle banks

or hooks, varying in length from a few hundred feet to half-a-

mile, or even more (Fig. 1). These hooks are aggregated

together in three groups, each of which has its own special

characteristics. The first of these, which is known as the

Marams, includes twelve hooks with intervening salt marshes

;

the second, which includes five hooks, is largely covered by a

small sand-hill, a prominent feature in the landscape known as

the Hood ; whilst the final series of at least ten more banks

includes two topographic features, the Long Hills and the

Headland
,
separated from one another by a large triangular

salt marsh (the Pelvetia Marsh, P.M., Fig. 1). Each bears a

system of sand dunes, viz. : the Long FI ills to the East, whilst on

the Headland to the West of the marsh, are the series of

ranges collectively termed the Beacon Hills; the latter provide

the principal breeding ground for the terns,

The relations of all these regions are indicated in the map

(Fig. 1).

The Marams.

Here within a length of a mile or less, are twelve hook-shaped

lateral shingle banks,
2

the extremities of which are almost

without exception turned at a right angle so as to point East.

These laterals consist of stabilised shingle
;

they are well

covered with vegetation, and their crests stand above tidal

limits. Under the protection of these banks the surface level

of the bays between has been raised by the accretion of mud,

and a very homogeneous series of salt marshes has developed,

having an average level slightly above that of high water of

neap tides. The process of accretion has probably been pro-

moted by the narrowing of the mouths of these bays and the

consequent protection from scour which results from the

L-shaped terminals of the separating banks.

2. Whilst there are twelve banks involved (Cf. Fig. 2), in two eases three banks
are so closely juxtaposed as to be represented each by one effective bank only

:

hence for practical purposes, it may be said that there are eight banks and
eight salt marshes occupying their eastern flanks.
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Before leaving the subject, a remark may be added as to

the name Marams (sic)
;

this, under present conditions, would

appear to be a misnomer, as Marram Grass (Psamma

)

plays

no conspicuous part in the vegetation. Blown sand is not

transported to this part of the system, and nothing of the

nature of dune formation now exists. The question whether

dunes may not have existed here in bygone times, so that the

name really possesses historic justification, is referred to on

a later page.

The Hood.

A third of a mile west of the Marams is a small cluster of

lateral banks, largely masked by a double-headed sand dune of

horse-shoe form. In the concavity of this hill a little salt

marsh is concealed—notable as the only locality on Blakeney

Point for Juncus maritimus.

The most westerly of this group of laterals, after fringing

the sand hill, continues right out into the estuary for a distance

of nearly half-a-mile, where it ends in a terminal pointing West

instead of East—a most exceptional phenomenon. The probable

explanation is that the great length reached by this bank has

made it subject to the scour of the tide as it runs off the flats.

In any case this bank is much wasted, and its crest only

slightly raised above the general level of the mud. On its

Eastern side, near its extremity, is an extensive salt marsh of

some interest, named the “ Samphire Marsh,” owing to its being

resorted to by local samphire gatherers (Fig. 1, S.M.).

The Long Hills and the Headland.

Beyond the Hood the main beach continues its direction for

a third of a mile, where it gives off another lateral
;

its general

direction then undergoes a landward inflection of about 30

degrees, and at the same time widens out into an intricate

complex of laterals which collectively form the Long Hills and

the Headland.

As already stated, two approximated banks on the East bear

the Long Hills system of sand dunes, whilst the Beacon
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system (the most extensive of all) rests on the Headland—

a

number of crowded stabilised banks to the West.

Between these two systems is a deep bay occupied by the

Pelvetia Marsh (P.M., Fig. 1). This marsh is divided into a

number of arms or compartments by low lateral shingle banks

on the North-west side (Fig. 4). These in general are of the

same character as the banks on the Marams, except that they

are lower and bear a less complex vegetation covering
;
one of

them (No. 22 in Fig. 2) is shown end on in Fig. 5.

Between the two Long Hills banks/ at their distal ex-

tremity, is a smaller salt marsh (H.M., Fig. 1) of interest as

being the only locality on the Point for Statice humilis.

From this purely topographical summary of the main features

of Blakeney Point we may pass on to consider the mode of

development.

The Mobile and Stabilised Shingle Beaches.

In a general way (though subject to some reservation in

special cases) shingle washed by the open sea remains in a

state of mobility
;
that is to say, storms throw' shingle over the

crest and scatter it down the lee slope. By the repetition of

this operation the whole of the length of the main beach is

FIG. 2.—Diagram of area given in fig. 1 to show the relation of

successive bank segments. Every fifth segment is numbered (from
right to left). Dotted lines indicate banks or portions of banks that
have disappeared or become masked.

being slowly driven shoreward, whilst the materials of which it

is composed are not permitted to remain at rest long enough

for a permanent, continuous carpet of vegetation to become

established. What applies to the main beach also applies to

its extremity—deflected as a landward hook by the scour of

the tide. When, however, the main beach resumes its old line

of advance the new apical deflection which it in due course

3. The more westerly of the two may be distinguished as the “ Yankee” bank, in
reference to a house-boat of that name moored alongside.
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develops will shelter the preceding hook from wave buffeting and

tidal scour.

When the whole construction of the Spit is considered in

relation to contemporary events, it becomes evident that growth

has taken place from East to West by the superposition of a

series of segments each of which has acquired, sooner or later,

a landward hook. Though information is still required for the

formulation of the precise conditions determining direct advance

and deflection of the apex, respectively, there is no reason to

doubt the periodic recurrence of these phases.

The relations in space of these successive segments are

given diagrammatically in Fig. 2, where every fifth segment is

labelled with a number—the most easterly of the Marams

series being No. 1. Each segment possesses a proximal and a

distal portion ; the former, in alignment with the proximal

parts of other segments, remains mobile
;
the latter, as a hook,

becomes stabilised. In some instances there is evidence that

complete segments or portions of segments have either become

masked by overlying sand or have been actually eroded away ;

in these cases they are represented in the diagram by dotted

lines.

To recapitulate the history of the Blakeney spit: There was

an earlier phase during which it grew unbranched, and a later

phase during which repeated hooks or lateral banks were

formed. These two phases are represented by the straight run

from Weybourne to the beginning of the Marams (five miles),

and by the highly complex distal part stretching from the

beginning of the Marams to the tip of the Headland, respectively.

That the production of laterals should be characteristic of the

later phase of growth is just what might be expected and needs

no discussion here
4

;
that these laterals should occur in clusters

separated by non-lateral-bearing intervals depends probably on

an aggregate of factors which includes the supply of materials,

the incidence of storms, and perhaps the rate at which the

estuary behind silted up. Of one phenomenon we have direct

4 Cf. F. W. Oliver, “The Shingle Beach as a Plant Habitat,” New Phytol., 1912, p. 81.
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evidence as to the cause. Prior to the winter of 1910-1 1 the Long

Hills bank (No. 20, Fig. 2) was still straight, or at any rate only

slightly curved. In the early part of 1911 a series of gales

from the South-West broke off its exposed apex

—

cutting it off

square and transporting the eroded materials so as to make a

new bank inserted at right angles to the stump of the old one

(Fig. 8). This observation gives the probable solution of how

the L-shaped terminals on the Marams banks and elsewhere

came into existence—of course at a very remote period.

Relation of Marshes to Main Beach and Laterals.

From the preceding general account of the main shingle

beach and the relation to it of the lateral banks, it follows that

the state of the materials in these two classes of structure must

be markedly dissimilar. In the one the pebbles ranged parallel

to the shore will remain mobile, so that the beach must slowly

encroach on the marshes behind
;
whilst the laterals, on the

other hand, being set at right angles to the shore and in large

measure sheltered from wave impact, will enter on a state of

dormancy.

One consequence of this will be the fundamentally different

relations obtaining along the lines of contact of the salt marshes

with the main bank and laterals, respectively. The marshes, as

their level rises, will gradually overlay the flanks of the laterals

with mud
; we get here mud resting on shingle. At the junction

of the marshes and main bank, however, the relationsare precisely

reversed, for here it is the shingle (being mobile) that is being

drifted over the mud. It is needless to point out that these

physical peculiarities are reflected in the character of the

vegetation along these different types of junction.

Stabilising Effect of Vegetation.

Whilst the main bank tends to overwhelm the marshes

behind it, its travel will be liable to retardation by a variety

of circumstances. Thus the presence of bushes of Suceda

fruticosa, very general on parts of the Blakeney Bank, tends

to arrest the marshward flow of the shingle. The pebbles

become piled up on the weather face of the bushes, whilst on
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their lee sides the surface of the shingle, being protected, strip-

like “ islands ” of partially stabilised shingle occur where many

plants gain a footing and flourish. The positions of the

Characteristic fans—the form in which the shingle advances

over the marshes (Fig. 6 and centre of Fig. 12,)—are

closely related to the occurrence of gaps in the ranks of the

Suseda bushes. The presence of other plants, especially those

like Silene maritima and Arenaria peploides, which form

extensive mats with deep-seated plexus of rhizomes, will also

operate as stabilising factors, though much less effectively than

Suaeda, which is matchless in this connection. In view of this

importance of vegetation, any special circumstance which

promotes its establishment must be reckoned as a factor

co-operating in stabilisation. Important among these is the

proper supply of tidal drift to the bank (Fig. 12,), for this

not only contributes in a conspicuous way to the formation of

a soil, but also is in itself a condition favourable to the germi-

nation of seeds, as well as being the means of introducing

many seeds to the bank.

The high degree of mobility often shewn by sections of

shingle beaches fronting on reclaimed marshes is. probably

largely due to the starving of the' beach of its proper drift

(which mainly comes from the lee side) consequent on

embanking—well illustrated by the Blakeney spit, where it

borders the reclaimed marshes opposite Salthouse.

The presence of dunes on the beach is another factor

operating as a very efficient mechanical barrier to the advance

of the sea.

Mobility Effects along the Main Beach.

In view of the conspicuous way in which evidence of land-

ward drift of shingle forces itself on the attention of the

observer, it will be convenient here to epitomise the whole

matter. It will be understood that throughout the length of

the main bank shingle is liable to be shot over the crest by the

onshore gales, especially when they accompany very high
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tides. And not only is the material shot over, but it is also

driven down the lee slope by the breakers, commonly emerging

on the fringe as a projecting talus fan. This is the typical

procedure all along the Marams—the fans or fingers (Fig. 6)

projecting over the saltings and there remaining in situ on

account of the protection from scour afforded by the hook-

shaped lateral banks. Successive storms (it may be after the

lapse of years) reinforce identical fans with additional shingle.

This constancy in the dynamic lines of travel is of course

referable to the permanance of the gaps between the Suceda

bushes (well established on the Marams), which act as lines of

least resistance.

Now, that part of the main bank to the East of the Marams

is without Suaeda bushes ; moreover, from Kelling to the Cley

Channel it is backed by a sea wall to protect the reclaimed

marshes. Throughout this section of the bank the travelling

shingle becomes heaped up against the bank, and, in the case of

the Salthouse marshes, at very many points has burst through

the wall and spread in great fans, about two feet deep, over the

actual surface of the marshes.

As no effective means have been taken in recent years to

repair the Salthouse bank, the condition described is going from

bad to worse.' In contrast to this may be mentioned the

section of marshes between Salthouse and Cley. Here the wall,

evidently under difficult conditions and at considerable expense,

has been kept in repair, with the result that it has been possible

to exclude the drift of shingle up to the present time.

From these marshes to the Marams (half-a-mile) the shingle

bank has rapidly encroached on the unprotected Cley channel.

The shingle stands as a cliff on the seaward flank of the channel

some six to eight feet in height, but the projecting fans or

fingers of shingle are washed away, as soon as formed, by the

current which here undercuts the bank. As a consequence, the

channel has latterly become much blocked by shingle and

5. However deplorable this section of the bank may be from a purely economic
poiDt of view, it is replete with instructive illustrations of the dynamics of shingle
flow.



496 TOPOGRAPHY OF BLAKENEY POINT.

navigation rendered difficult. Furthermore, as a result of this

encroachment the waters of the Glaven tend to cut back the

saltings on the South bank of the channel—an operation that

seems likely to persist.

Passing on now to the state of affairs between the Marams

and the Hood. Much shingle is driven across this section, but

the fans are non-permanent, as the bay is an open one liable to

be swept by the wind and tide from the landward side. As a

consequence, a large part of the talus is driven into the corner

by the Watch-House bank of the Marams under the influence

of S.-W. winds—a residuum going in the opposite direction

towards the Hood, drifted by winds from the S.-E. quarter.

What holds for this section applies in large degree to that

between the Hood and the Long Hills—the bay here being

also open and unprotected.

The general result is, of course, that these sections of the

bank are being steadily deprived of shingle and undergoing

attrition, so that they are in effect becoming danger spots in the

system—places at which something of a drastic nature may be

expected to occur.

A serious aspect of the matter is that no Suceda bushes are

able to establish themselves upon these sections. As we see

from the Marams (Fig. 12), the fans of talus during

intervals of quiescence are the great places for the establish-

ment of seedlings. In consequence of the scour in the open

embayments these fans are not permitted to remain, and

thus the fringe of the bank is kept continually on the move,

with the result just stated, that there is no spreading of Suaeda.

As the Suaeda is the most important factor in arresting the travel

of shingle, the employment of the word serious in this connec-

tion is not without justification.

The Plant Habitats.

It will be evident from the foregoing that Blakeney Point

affords a great variety of different kinds of habitat for the

establishment of vegetation. There is the main beach, which,
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being mostly in a state of greater or lesser mobility, rarely

acquires the close continuous turf of plants characteristic of

ordinary ground. Of this, portions are outside direct influence

of the tide, whilst the lower slopes on the Marams area have

not a little in common with the salt marshes, in view of the

opportunity of continuous colonisation of the advancing fringe

of shingle from that source.

Then, contrasting with the main bank, are the laterals whose

stabilised shingle bears a characteristic vegetation. Between

the laterals is the long series of little bays occupied by salt

marshes in various phases of development. Many of these,

both on the Headland and Marams alike, are of the narrow

mouth type, and all bear a continuous carpet of halophytes. At

places, as to the East and West of the Hood (Fig. 1
, p. 489),

the bays are open and exposed to scour, so that the establish-

ment of halophytes is much retarded in comparison with those

protected by L-shaped terminals.

A very distinct series of habitats forming the principal, if

not the sole, localities of several of the most interesting plants

on the same area is what may be termed generically the shingle

low. These are depressions left between closely juxtaposed

banks, and occur especially at the convergence of laterals near

their junction with the main bank. Being accessible to the

highest tides, a covering of mud is deposited on the shingle.

In the neighbourhood of sand dunes these lows are liable to be

cut off from the tide, and to be drifted over with blown sand
;

this change of substratum modifies the vegetation in the sense

that several of the original colonists tend to die out, whilst

new ones make their appearance.

Finally there are the dunes already referred to, which are

represented in the nascent state on the sea front of the Head-

land, and in established series of varying ages by the extensive

Beacon Hills of the Headland, the Long Hills, and the Hood.

Here, as with the marshes, hooks, and shingle lows, a great

stimulus to detailed study arises from the fact that all these

different sorts of habitats are present in rich series, the
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individual members of which are arranged in sequence of age.

It thus becomes possible to follow each type in proper historical

order through all the stages of its physical establishment,

colonisation by plants, and the “ successions ” which these

undergo. Indeed, it is hardly possible to imagine any area

that could be better adapted to such a purpose.

These introductory remarks may be closed by some reference

to the nature of the changes now in progress on the Headland.

Recent Changes on the Headland and Long Hills.

The earliest available map with topographical detail

adequately represented is the six-inch map of the Ordnance

Survey, published in 1886. A somewhat schematised reduc-

tion of this is reproduced, with two maps of later date, in

Fig. 3. Shingle and shingle overlaid by bare sand are given

in black, whilst the dune systems are dotted. The salt

marshes (M.) which occupy the two principal bays have not

been distinctively marked on the maps here given. It will be

noted that the shingle continues more than a quarter of a mile

beyond the sand hills, and that it bears several hooks. At the

top of the map two spurs of shingle are represented, and on

the extreme right yet another.

The 1897 map shows considerable change. The bare

apical system of shingle is now represented by a single

attenuated hook that has swung round nearly forty-five degrees

to the South
;

the hook guarding the West side of the mouth

of the Pelvetia marsh, that had in 1886 a single L-shaped

terminus, has now budded out a second terminal : the two

spurs at the top have coalesced with the main system, whilst

the excrescence to the right has disappeared. Elsewhere there

is little change to merit comment, except, perhaps, the wasting

of the expansion at the end of the more westerly of the two

Long Hills banks.

Turning to the 1911 map (based on our own surveys), the

disappearance of the apical hook will be noted. As recently as

1907 this hook still existed as a topographical feature, though

bent round so as to lie nearly parallel to the edge of the main
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FIG. 3.—Blakeney Point—the Headland and Long Hils, allowing

distribution of shingle (black) and sand dunes (dotted) in the yeai

s

1886, 1897, and 1911 (the first two from the six inch ordnance survey

maps). The Pelretia marsh in the centre is left white. Note the wasting

at the tip and the consolidationof the shingle on the sea front, the grad-

ual extension of dune ranges, and the permanence of the linear ‘lows.’

M, salt marsh.
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area. Most of the shingle of this wasted system of hooks

would appear to have drifted alongside the forward edge of the

main area, which has, in consequence, been much reinforced in

recent years. A further change is the production of an

L-shaped terminus to the left-hand Long Hills bank—

a

re-arrangement that took place early in 1911 (Fig. 8). On the

sea face there has been some slight widening of the shingle

plateau and the production of a channel leading into the large

black central area, which consists of sand overlying shingle.

This inlet, which is named the Great Sandy Low
(Fig. 14), is filled by the higher tides, but the water does not

extend into the other lows which are associated with it.

Having regard to this history of shingle movement of the

last twenty-seven years, it is evident that growth in length is,

at any rate for the moment, suspended, and that the present

tendency is for such shingle as drifts on to the North-West face

of the Headland to remain there in the form of apposition

banks, with consequent widening of the Headland.

Turning now to the dimes (dotted), with the North-West

extension of the shingle plateau these have undergone an exten-

sion in the same sense, throwing out from each end of the Great

Sandy Low successive tentacles or parallel series of embryo

Psamma dunes, which grow in height and extent as they

arrest the sand which blows up from the strand beyond. In

connection with this spread of the dunes, very striking is the

persistence of the lows left between the successive dune ranges.

The Long Low of the 1886 map 6
has persisted without material

change to the present time
;
while a second one, parallel to this

and known as the Glaux Low, has been isolated during the

period represented by the series of maps. Further to seaward

a third row has come into existence. The entrance of the tide

into these lows—other than the Great Sandy Low—is prevented

by embankments of blown sand near their former junctions with

the Great Sandy Low.

As to the Great Sandy Low itself (PI. Fig. 14), at present

forming a great plain in the heart of the Beacon Hills, the

6 The loug straight line of black just above the Pelvetia Marsh.
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future development is uncertain. Should its mouth be effectually

cut off from the sea by the throwing up of an apposition bank,

it would either remain a low indefinitely, or, if the outer

embryo dunes did not develop too rapidly and so cut off

supplies of sand, it might become dotted over with Psamma

dunes. On the other hand, should it remain tidal there is

the possibility that it may develop a salt marsh—not, in all

probability, a muddy marsh like the Pelvetia Marsh to its

south, but on present conditions a salt marsh of the sandy

order.

Part II.—VEGETATION.

By E. J. Salisbury, D.Sc., F.L.S.

(Lecturer in Botany, East London College, University of
London .)

The following preliminary account of the Flora of Blakeney

Point and Shingle Bank is the result of work carried out

during the past three years as a member of Professor Oliver’s

ecological party. The author is deeply indebted to Professor

Oliver, not only for valuable advice and criticism on many

points, but also indirectly to his stimulating influence through

the whole co-operative effort of which the present paper is but

a single outcome.

For the investigation of the area in question the work was

divided up into separate parts, each being allotted to a different

section, and it is to the other members of the “ Floristic

Section ” that the writer’s thanks are due for their assistance

in the field.

For an account of the topography of the district dealt with

in the following communication the reader is referred to the

preceding section of this paper.

VOL. IX. D
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I. The Main Shingle Bank.

The main shingle bank at Blakeney, which extends for some

7i miles in length beyond the point at which it becomes free

from the mainland, has the usual contour associated with this

type of formation (see Oliver, The Shingle Beach as a Plant

Habitat, New Phyt., Vol. XI., 1912, p. 76), and it is to the

landward face that the flora is almost entirely confined. The

limits of the shingle bank proper are not always easily defined,

as for a considerable portion of its length there are sand-dunes

and salt-marshes abutting upon it. We consequently find at

these points that the members of one association become

mingled with those adjacent, and thus render it not altogether

easy to determine what plants should be included in the one or

the other. In the following account and in compiling the lists

it has been thought best to omit those species which were

plainly the fringe of another formation. On the other hand, it

is important to emphasise the fact that salt-marsh and dune

plants do occur on the main bank well away from these

doubtful zones of transition : these are, of course, included, as

they have an important bearing either as relicts or as colonists.

The Principal Species.

The commonest and certainly the most characteristic plant

of the formation is undoubtedly Suoeda fruticosa, and as its

distribution appears to be a marked factor in determining that

of other species it will be well to consider it first. The proper

position of Suoeda fruticosa is best seen towards the distal

extremity and on the relatively stable laterals (these latter will

be dealt with subsequently in detail)
;

in both these positions it

occupies the extreme edge of the banks, and in general is

most abundant between tidal limits.

This plant also occurs, however, in considerable quantity on

the crest of the main bank, where the bushes form lines parallel

to its axis. (Fig. 6.) The individuals increase gradually in

number as we pass from the older proximal to the younger

distal or free end of the bank, where they again decrease. We
thus find a maximum number of bushes on the crest towards

the centre or region of medium age, and minima corresponding
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to the two ends. But, whereas the first or proximal minimum

is not associated with the presence of bushes lower down on

the flanks, these are abundant in the region of the second

minimum, i.e., the youngest part. Prof. Oliver (loc. cit. p. 92)

has pointed out that the bank moves inwards as a whole, slowly

travelling towards the land, and this, taken in conjunction with

the above distribution, clearly indicates that the parallel rows

upon the crest are in the nature of relicts which represent

former edges of the advancing shingle, which by its continued

passage landward has given them their present position.

(Fig. 6.) On the older parts of the bank the relicts have died

out or are diminished in number, whilst in the younger positions

the bulk of the bushes have not yet reached the crest, the

shingle here having not yet overwhelmed them. The presence

of more than a single line of bushes on older parts of the crest

may have come about in more than one way. The more

obvious explanation is that the advance of the shingle has not

been constant, but intermittent in action: since the force which

drives the shingle forward is applied from the seaward face,

whilst the Suaedas occupy the landward, it is quite possible that

owing to the width of the bank a considerable period of such

driving activity (probably almost entirely due to storms) has to

elapse before the angle of the shingle sufficiently approaches the

critical, on the landward face, to advance appreciably.

Such periods of preparation may be represented by a number

of years, and would be followed by a period of readjustment,

probably much less extended, involving, however, considerable

advance. The distribution of seedlings of Suceda fruticosa is

of importance here; they are mostly to be found on the landward

edge, often upon the fan-like expansions which constitute the

advancing face of the bank. All stages of development can be

found, and a persistence of these would result in the formation

of a somewhat irregular line of bushes parallel with the axis of

the bank (Fig. 12).

Another origin suggests itself from the study of the laterals,

which, though much less probable, may in part explain the

irregularities both in number and arrangement of the parallel
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lines. We find these laterals often shew the Suaedas as a broad

belt with extensive elongated islands of Festuca rubra, together

forming an interrupted zone in which the Suaedas are either

absent or small and very occasional.

The occurrence of F. rubra between the lines of Suaedas on

the main bank, though in small amount only, may indicate a

similar origin here as relicts from such a zone. Besides Suaeda

fruticosa, the other species which are abundant throughout the

less barren portions of the bank are Arenaria peploides, Sileue

maritima, Glaucium luteum, and Rumex trigranulatus (Fig.

16 ) ;
of these, the first two are met with throughout the

length of the bank, not only in the regions of relatively greater

stability, but also in the older and more mobile parts.

A renaria peploides probably only tolerates positions in which

a considerable amount of sand is present, a condition which

obtains along the greater part of the Blakeney bank
;
generally

speaking, Arenaria approaches nearer the sea than any of the

other plants of this formation, not infrequently being found

some way down the seaward slope. Silene maritima, like

Arenaria peploides, is not by any means uncommon on the

neighbouring dunes, and the presence of these two species here

shews that they can endure considerable mobility, which is in

harmony with their moderate abundance on the older parts

where other species are either very rare or entirely absent.

These two plants, with their extensive aerial systems and deep

roots, can be regarded as the “ Psammas of the shingle,” and

this is especially true of Silene maritima.

The densest vegetation, as perhaps we should expect, is to be

found where the Suaeda bushes are most numerous on the crest.

In general, as has been pointed out by Prof. Oliver (loc. cit.),

the barren or almost barren stretches are those where,

owing to the absence of fringing marshes,.the bank is unfed by

accumulations of drift. But the amount of vegetation where

there are bordering marshes is far from being constant through-

out, and in fact corresponds broadly to the extent of surface

stability brought about by the groyne action of the Suaeda
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bushes, which, at the surface, stem the tide of the advancing

shingle.'

The presence of the Suaeda bushes converts the surface into

a partially stable crust, but apart from the movement forward

of the upper layers of the shingle, there is perhaps also a bodily

movement derived from the wave impact through which the

underlying portions of the shingle are driven forward beneath

the partially stable crust as if of semi-fluid consistency. So

that the bank as a whole advances even though the surface in

parts remain stable, and its vegetation undisturbed. The im-

portance of this groyne action as a factor bearing upon the

vegetation is well seen on that part of the main bank which lies

between the dunes of the Headland itself and those which con-

stitute the Hood. Along this stretch of shingle large quantities

of drift accumulate, but the Suaeda bushes are situated low

down on the flanks and are no longer to be found on the crest.

The shingle is thus relatively mobile, but though at the same

time well fed with drift, we nevertheless find associated with

these conditions a sparse vegetation in which the dominant

species are those like Glaucium, Sedum and Rumex trigranu-

latus, which readily arise from seed. Of these plants, Sedum

and Glaucium, though potentially perennial, frequently behave

as biennials. This is most strikingly the case with Sedum

which, though present in abundance one year, may completely

die away to be replaced by seedlings, so that in the year

following the maximal region has shifted elsewhere. On the

landward slopes and in other protected situations, Glaucium is

usually perennial, but on and near the crest the bulk of the

individuals do not survive the flowering period. On the old

sterile portions, Glaucium, Rumex and Sedum are wanting or

very rare, and it would seem from this that drift is to them a

prime necessity.

The results of cultures of Rumex trigranulatus bear out this

hypothesis. Pots were for this purpose filled with shingle

7. Prof. Oliver informs me that in December, 1912, a high tide had been over
the main bank, which by its effects shewed clearly this groyne action of the
Suiedas

;
where the waves had had an uninterrupted run the shingle was smoothed

out as by a steam-roller, and the level often raised (as indicated by the burying of

the Euinexi qu.tie stx inches.
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mixed with drift and the controls with shingle only. All were

then sown with approximately equal quantities of seed of

Rumex trigr'anulatus. Unfortunately, of the control cultures

the seeds germinated in one case only, suggesting that the

drift may be necessary to prevent the seeds in the first instance

from being washed too far down into the shingle. Those

plants which were grown in shingle and drift were both large

and vigorous, whereas those in the single control were com-

paratively small.

Other moderately common species are Festuca rubra
,

Sonchus oleraceus and littoralis, and Senecio vulgaris ; the

last, as one might surmise from its ephemeral character, is

fairly common throughout the whole length of the bank
;

Sonchus littoralis is almost invariably found either on the lee

side of the bushes of Suceda, or else growing out of the turf-

like patches of other plants, such as Arenaria, Siletie or

Festuca. As has been already mentioned, the last-named

species is usually on the sheltered side of the Suceda bushes

between their ranks
;

it and also Triticum junceum are

especially characteristic of the most stable portions.

Plants of the Depressions.

A few plants are found chiefly in the troughs and shallow

depressions, towards the landward edge. Of these, the most

characteristic and abundant is Poa annua, whilst Sedum acre

is also fairly common and possibly in part owes its situation to

the frequency with which plants that have passed the flowering

stage become uprooted and get blown along by the wind, finally

coming to rest in one of these hollows where the seed is

probably shed. Aira prceccx also occurs.

Two other grasses of the depressions are Desmazeria

loliacea, which is local, anfl the second, Leptur-us filiformis,

rather rare and much commoner on the lateral hooks.

These depressions, however temporary, are obviously for the

time being regions of greater surface stability, and besides

giving shelter, the shingle is usually finer here than on the bank

around, and is consequently more retentive of water. As the

characteristic species above mentioned are all shallow-rooting
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plants, probably these two later factors afford the best explana-

tion of their presence.

The Halophytic Element.

We now come to a consideration of the plants which are

properly members of other formations.

By far the most interesting of these are the salt-marsh plants,

which comprise A rtemisia maritima, Aster Tripoliitm, Glycerin

maritima, Obione portulacoides, Plantago maritima and

Statice Limonium. Broadly, these halophytes are found on the

main bank in two types of locality, viz. : (l) Opposite to where

the bank is at present fringed by salt marshes
; (2) In regions

where no such marshes are present, but where drift accumulates

above normal tide limits carried up by the action of storms.

In the latter habitat we find Glycerin maritima and some

of the specimens of Obione portulacoides. There seems no

reason to doubt that they have originated from the seeds or

fragments carried up with the drift which they accompany.

The remaining four species and other plants of Obione are

found in the shingle opposite to fringing marshes. Of Plantago

maritima, Statice Limonium and Aster Tripolium, one plant

of each was observed growing well up on the shingle bank,

though others are found at the extreme edge which have only

recently been overwhelmed by the shingle.

The number of Obione plants found high up was six, of

which one was situated about half-way to the crest and the

remainder nearer the landward edge
;
besides these there are

numerous plants which form an interrupted zone marking the

upper limit of the drift, and especially well developed on some

of the advancing fans.

Artemisia maritima is at once the most interesting and fre-

quent amongst the salt-marsh plants which occurs on the

shingle
;

it is met with in over a dozen separate stations, of

which some bear large patches.

Three of the localities were in more or less isolated positions

and are of no interest beyond their actual occurrence. Two
others were found on the seaward side of isolated small plants

of Suceda fruticosa, whilst the remainder, comprising not only
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the majority of localities but also the bulk of individuals, were

all on the landward edge of the nearest line of Suceda bushes,

and in most' cases quite close to them.

To anticipate slightly with respect to the lateral hooks (cf.

p. 514); the distribution of the Artemisia there is in general

very clearly and sharply defined, forming a zone between the

outer edge of the Suceda bushes and the salt marsh itself, with

a few plants occasionally intermingled. The close association,

(p. 507) usually in the same definite relative position obtaining

between these two species on the main bank as on the laterals,

impresses us forcibly with the fact that we have here no mere

coincidence but a clear indication that these plants formerly

occupied such places at the edge of the salt marsh now over-

whelmed by the landward advance of the shingle.

We can, therefore, conclude that the halophytic flora of the

main bank is to be regarded as comprised of relicts, and the

data for this can be summarised as under :

—

(a) The relative positions of the Suceda
,
Artemisia (and

perhaps Obione and Festuca) which obtain in un-

disturbed marshes are retained by the relicts on the

mobile shingle.

(b ) Instances of recent overwhelming are not infrequent at

the edge.

(c) The relicts occur chiefly where marshes now fringe the

bank, and are mostly distributed towards the landward

edge.

(d) The absence of Suceda opposite hooks due to “ hook

sliding.” (Oliver, loc. cit.,p. 92).

(e) Plants of Artemisia, Statice and Plantago close to the

edge still have their roots in the marsh soil below.

The Arenicolous Element.

Dune plants are likewise represented in the shingle flora, and

some of these, at all events, are to be regarded as colonists. At

its distal extremity (the Headland) the shingle bank is almost

completely covered by dunes, and transitions between these

and the shingle formation are to be found, and will be con-

sidered in connection with the dune formation. The following
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Sand-dune plants, viz., Carex arenaria, Convolvulus Soldanella,

Elytnus arenarius, Eryngium niaritimum, Senecio Jacobcea,

Stellaria Borceana

,

and Psannna arenaria are all met with

either as rareties or, in the case of the last, as a not infrequent

component of the shingle formation." Curiously enough

Eryngium niaritimum, although typically a psammophyte, is

only to be found on the shingle and is totally absent from the

dunes
0
themseves. With the exception of a single meagre

plant, upon the dunes, the same may also be said of

Elymus arenarius.

Typical gravel heath plants are rare (with the exception of

Festuca rubra referred to above) and few in number ;
they

comprise Lotus corniculatus, Festuca ovina, Holcus lanatus,

Poa pratensis, Hieracium Pilosella, and perhaps Arrhena-

therum avenaceum.

Casuals.

Besides the normal constituents of the flora, there are here,

as always, casuals which, regarded from the point of view of a

shingle beach, are certainly weeds. Of such plants Lychnis

vespertina and Papaver Rhceas represent the cornfield element

with a single plant each. (A second specimen of the former

has been found for the past two years on the shingle near the

Hood.) Carduus arvensis, Dactylis glomerata, and Tussilago

Farfara, which are usually to be found in stiff soils, may also be

placed in the same category.

Enumeration of species growing on the main shingle bank.

In all, sixtyplants have, up to the present, been recorded

for the Blakeney main bank, a complete list of which is

appended below

—

Agrostis maritima (r.)

Aira praecox (occ.)

8 lu view of the name Marams applied to the complex of laterals and marshes
abutting on the central part of the main bank, and the presence of sand-dnnes on
both the other aggregations of laterals, viz. : "The Hood "and the Headland, it is
possible that these Psamma plants may indicate the presence of dunes in former
times on the more proximal part of the Point. On this conjecture the forward
movement of the shingle has been accompanied by a similar advance of the sand
supplies preventing the regeneration of these dunes as they became eroded by
the wind.

9 Eryngium is reported as having been quite abundant on the bank in byegoue
times, aud is now again increasing.
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Anagallis arvensis (r.)

Arenaria peploides (v.c.)

Atmeria maritima (loc.)

Arrhenatherum avenaceum (v.r.)

Artemisia maritima (occ.)

Aster Tripolium (v.r.)

Atriplex hastata (r.)

Atriplex littoralis (r.)

Carduus arvensis (v.r.)

Carex arenaria (r.)

Chenopodium album (occ.) (glomerulosum ?

Convolvulus Soldanella (r.)

Dactylis glomerata (v.r.)

Desmazeria loliacea (loc.)

Elymus arenarius (v.r.)

Epilobium hirsutum (v.r.)

Erophila vulgaris (v.r.)

Eryngium maritimum (v.r.)

Festuca ovina (v.r.)

Festuca rubra (f.)

Glaucium luteum (v.c.)

Glyceria maritima (r.)

Hieracium Pilosella (v.r.)

Holcus lanatus (r.)

Lepturus filiformis (r.r.)

Lolium perenne v. tenue (v.r.)

Lotus corniculatus (v.r.)

Lychnis vespertina (v.r.)

Matricaria inodora (r.)

Mertensia maritima (v.r.)

Myosotis collina (occ.)

Myosotis versicolor (r.)

Obione portulacoides (r.)

Papaver Rhoeas (v.r.)

Plantago maritima (v.r.)

Poa annua (f.)

Poa pratensis (r.)
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Psamma arenaria (occ.)

Ranunculus repens (v.r.)

Rumex trigranulatus (v.c.)

Rumex acetosa (v.r.)

Sagina apetala (r.)

Sagina maritima (occ.)

Sagina procumbens (loc.)

Salicornia disarticulata (v.r.)

Sedum acre (c.)

Senecio Jacobsea (r.)

" Senecio vulgaris (forma) (c.)

Silene maritima (v.c.) (including several forms).

Sonchus arvensis v. littoralis (c.)

Sonchus oleraceus (f.)

Statice binervosa (f. on slopes of distal end)

Statice Limonium (v.r.)

Stellaria Boraeana (occ.) (Suaeda Islands).

Suaeda fruticosa (v.c.)

Triticum junceum (f).

Triticum pungens (r.)

Tussilago Farfara (r.)

V.C. — very common
;

c. = common
;

f. = frequent

;

occ. = occasional; loc. = local; r.r. = rather rare; r. — rare;

v.r. — very rare. The more important species marked "

The most striking feature which these shingle plants have in

common is their low growth (Fig. 13), a habit that, apart

from the shrubby Suoeda, which except in sheltered situations

sheds its leaves in winter, is universal. The majority grow

close to the shingle throughout their life history, and some,

like Arenaria, Silene, etc., attain added protection by the

aggregation of their shoots to form a mat-like surface.

Of those which attain any height the greater period of the

year is passed in the rosette condition (Sonchus, Glaucium)

,

or with the young leaves protected by those which are dead

and withered (Rumex)-, it is only during the milder months

that these species send out a vertically elongated axis for the
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purposes of reproduction, and even so occasionally suffer

considerably in consequence .

10

It is worthy of note that only those species attain any degree

of frequency which in one way or another are adapted to the

strenuous conditions which characterise this class of habitat.

It is not in the scope of the present paper to treat in detail

of the cryptogamic flora, but before leaving the main bank it

may be said that where extreme stability obtains, as in the

shelter of the dunes or on the barer shingle of the lateral hooks,

lichens are of frequent occurrence. Of these the more im-

portant pioneer species are Buellia colliideus and Rhizocarpon

confervoides which are most frequently followed by Lecanora

atra and Physcia parietina.

II. The Lateral Hooks.

As the flora of the lateral banks will be treated with

greater detail in another connection, we shall only give here a

general account summarising the observations on all the banks.

Whilst the main bank is essentially a shifting formation,

the laterals, though belonging to the same class, are relatively

stable, and associated with this greater fixity we find not only

that colonisation has proceeded much further, but also the

somewhat indefinite character of the distribution on the main

bank gives place to a much more clearly marked arrangement.

No fact could emphasise this more than the repetition on each

of the successive banks of the same sequence of zonations
;
so

that, in general, an examination of any single hook gives

broadly the essential features of all.

Viewed from the aspect of their conformation we can dis-

tinguish three main parts consisting, respectively, of the sloping

sides (these are steeper on the face directed towards the free

end of the main bank and usually very gentle on the opposite

face)
;
the crest, forming a flattened or slightly convex top to

10. The following is an extract from Professor F. W. Oliver’s field note book for

July 13, 1909. * Rumex— after storm (N.W.) of July 7, most spikes of Rumex
hanging brown or dead (wind, or wind with salt ?). Those under the protection of

Suxda frutiCDsa
,
etc., uninjured. The Rumax was all right on the 6th, so this fixes

cause of damage.”
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the bank
;
and the “ high elbow ” which occupies the top of

the sharp bend or L-shaped termination of each lateral.

There are seven such banks on the Marams area (Fig. l)

which are of importance (one other which exists (No. 2) has no

bearing in this connection),
11

separated from one another by salt

marshes of varying width
;

they will be referred to in the

following account by numbers, the eighth or youngest (on

which the Watch House stands, Fig. 1, W.H.) being that

nearest The Headland, and forming a boundary to that end of

the series of salt marshes. The first or oldest has marshes on

both sides, but between it and the junction of the pebble beach

with the mainland, no other laterals occur. Still younger

hooks are found nearer the Headland, and one of these will be

dealt with in the sequel.

Of these seven banks two call for special comment before we

embark on a generalised description of the flora. The eighth bank-

bears towards its distal extremity a Coast-guard Watch House,

and is consequently subject to considerable human influence,

and perhaps the much more extensive flora which it possesses

as compared with the others is largely accounted for by this

factor. The other bank which exhibits special features is the

fifth in order
;

it arises as a branch from the base of number

six, and is peculiar in that it is so broad and flattened that it

may be regarded floristically as being devoid of any crest or

high elbow such as we find in the remaining five.

The Vegetation Zones of the Hooks.

Passing from the lower edge of one of these banks on to

the high elbow, five principal zones can be recognised, which,

taken in order of their ascent, are : 1. The Suaeda fruticosa

zone. 2. The Festuca rubra zone. 3. The Statice binervosa

zone. 4. The Crest or Agrostis maritima zone, and lastly,

5. The High Elbow. (Fig. 10.)

(1.) The Suceda Zone.

The Suaeda zone proper is a dense belt of bushes some two

feet in height and of varying width, which occupies the lower

11. Strictly speaking several of these banks are compound in origin, but for
convenience each complex is treated as a unit.
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part of the sloping sides of the bank. Its outer margin abuts

closely upon the zone of Artemisia maritima,-which is here

taken as the upper limit of the salt-marsh vegetation. (Fig. 10

on left.)

The shade of the Sucedas, which here stand in somewhat

close formation, commonly restricts in marked degree the growth

of other plants. Obione portnlacoides is, however, common in

this zone, more especially upon the older banks that separate

marshes in which it is the dominant species. Aster Tripolitan

and Glyceria maritima are likewise present, the former usually

as scattered individuals, but the latter sometimes in consider-

able frequency.

A very characteristic plant of this association and entirely

restricted to it, is Cochlearia anglica, which, however, is rather

rare and confined to the older laterals.

Beyond the Stueda zone scattered bushes are still found in

the succeeding associations up to the crest, but in continually

decreasing amount.

(2.) The Festuca rubra Zone.

The second zone consists typically of an almost pure sward

of Festuca rubra and is much less clearly defined than the first,

being of very variable width, occasionally broken, and merging

below into the zone of Suceda. Between this and the third

zone, a more or less subsidiary zone can often be distinguished,

consisting of Triticum pungens (with occasionally T. pungens

v. aristatum), frequently associated with which is Cochlearia

danica and more rarely Atriplex littoralis. This last forms

the upper limit of the drift, and beyond this line the Suceda

bushes, though they persist up to the crest, are very scattered

and low in growth.

(3.) The Statice binervosa Zone (Figs. 10 and 15).

The third zone is characterised by the presence of Statice

binervosa in considerable amount, and much less abundantly

Frankenia Icevis. These two species appear to be normally

associated with bare shingle in which the interspaces are com-

pletely filled with sandy mud. A few dwarfed and scattered

Suceda bushes are usually present in this zone, and also
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numerous scattered plants of Obione portulacoides, which,

however, is prostrate in habit, seldom attaining more than two

or three inches in height or a foot in diameter. To these

species must be added Armeria rnaritima and stunted

plants of Glyceria rnaritima and Plantago Coronopus, the

latter usually with almost glabrous and but slightly toothed

leaves.
12

(4.) The Crest. (Fig. 13).

The fourth zone forms the larger part of the bank, and is a

grassy sward of numerous species in which the dominant

plants are Armeria rnaritima, Silene rnaritima and Agrostis

rnaritima.

Common in this zone also are Sed'um acre
,
Arenaria

serpyllifolia and Plantago Coronopus
;

the first two are

usually associated together, and the last frequently with

Cladonia rangiferina, especially towards the base of the

banks. Trifolium arvense, Trifolium striatum, Cerastium

tetrandrum, Sagina rnaritima, and Lepturus filiformis, have

a distribution which coincides roughly with the tracks, formed

by the coastguards and others, which usually pass along the

main axes of the banks. This habitat is probably to be inter-

preted as due to the low growth and barer character of

these places, rather than to direct human agency in their

distribution. Such a view seems to be borne out by the fact

that some of these species are most abundant on banks where

the amount of traffic is not greatest. In the case of Lepturus

filiformis, there is a decrease in amount as we pass from

the older to the younger laterals, till on bank No. 8, which is

probably visited more than any other on account of the Watch-

house, the species is entirely absent. The mode of occurrence

of several of these plants in other localities and formations is

also in accordance with the view here expressed.

Owing to the exceptional character of bank No. 5, mentioned

above, the whole of its flat top is occupied by the Binervosa

association, and the crest plants themselves are altogether

12 On Bank No. 8. and there only, we find in this association in one place
plants of Spergularia salina.
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wanting. A similar phenomenon is presented by a small area

on the crest of the eighth bank, which lies a little below the

general level, and has not yet become a closed turf ; here we

find Statice binervosa, Frankenia Icevis and the usual

associates, together with Spergitlaria salina. It would appear

that the amount of soil accumulated on the shingle was as

potent a factor as the actual level, and such accumulation will,

naturally, be greatest on the flat expanse which forms what we

have termed the crest, where the soil reaches a depth of

about two inches.

In the following list of plants observed in the Crest

association, the numbers indicate the banks on which the

species occur
;
where no number follows, presence on all the

banks (with the exception of No. 5) is implied.

Agrostis maritima (v.c.)

Arenaria peploides (7 and 8) (r.)

Arenaria serpyllifolia (c.)

Armeria maritima (v.c.)

Artemisia maritima (l) (v.r.)

Cerastium tetrandrum (8, 7, 6, 3 and l) (f.)

Desmazeria loliacea (3,4, 7) (loc.)

Leontodon autumnale (8) (v.r.)

Lepturus filiformis (3, 4, 6 and 7) (r.r.)

Plantago Coronopus (c.)

Sagina maritima (4, 6, 7, 8) (r.r.)

Sedum acre (c.)

Silene maritima (v.c.) (less so on older banks).

Statice binervosa (as relict) (f.)

Trifolium arvense (f.)

Trifolium procumbens (7 and 8) (occ.)

Trifolium striatum (7 and 8) (loc.)

(5.) The High Elbow.

The association of the high elbows, whilst including several

of the species found on the major part of the crest, comprises

many which do not grow elsewhere, and we shall include in

this category the high ridge-like portion of bank one, which,



VEGETATION OF BLAKENEY POINT. 517

although topographically not part of the “ elbow," must from

the character of its flora be included here.

The common species are: Lotus corniculatus, Rumex
acetosella, Plantago lanceolata, Anneria maritima and Poa

pratensis.

All of the above, with the exception of Anneria, are

characteristic members of inland gravel heaths
;

and to these

we can add Galium verum, Aira prcecox, Festuca ovina,

Koeleria cristata and Senecio sylvaticus, which are also found

on the highest parts of one or more of the banks. Such plants

as Beilis, Carduus, and Hordeum, which are only to be met

with in the near neighbourhood of the Watch-house, doubtless

owe their presence to human agency.

The following is a complete list of the species observed on

the elbow, the numbers of the banks, as above, only being

given when the distribution is not general :
—

Aira praecox (6, 7 and 8) (f.)

Arenaria serpyllifolia (occ.)

Armeria maritima (c.)

Beilis perennis (8) (v.r.)

Bromus mollis (8, 7, 3 and 1) (f.)

Carduus lanceolatus (8) (v.r.)

Erodium cicutarium (8) (r.)

Festuca ovina (8) (r.r.)

Festuca maritima (8) (v.r.)

Galium verum (8 and 7) (f.)

Geranium molle (8) (r.)

Hordeum murinum (8) (r.)

Koeleria cristata (8) (v.r.)

Fotus corniculatus (c.)

Planrago lanceolata (8, 7, 6 and +) (c.)

Poa pratensis (c.)

Rumex acetosella (8, 7 and 4) (c.)

Rumex trigranulatus (8, 7, 6 and 3) (r.)

Sedum anglicum (7 and 8) (r.)

Senecio Jacobsea (7 and 8) (r.)

VOL. IX. E
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Senecio sylvaticus (8) (v-r.)

Silene maritima (f.)

Vicia angustifolia (7, 8 and l) (occ.)

The Younger Hooks.

Of the lateral hooks which intervene between the west end

of the Marams and the distal extremity of the main bank, most

are of little value in the present consideration, as they are,

either in whole or in part, covered by portions of the dune

system. The distal extremity of one of these, however,

situate at the end of the “ Long Hills,” and which may be

termed the Yankee bank,
11

is sufficiently unaffected to be of

value in this connection and is chiefly of interest as furnishing

us with a younger stage in which the crest has not yet passed

beyond the condition of an open formation.

Along either side of this bank is the usual zone of Suceda,

and just above it towards the base is a clearly-defined zone of

Statice binervosa, which gets rarer as we pass towards the

distal end where the shingle is more mobile
;

elsewhere it is

worthy of note that the binervosa zone is intermittent, and that

the breaks correspond with those positions where the Sneeda

bushes present gaps, so that the shingle of this zone is there

unprotected and consequently unstable. Frankenia, which

usually accompanies this Statice, is absent from the bank

proper, but where this joins on to another bank at its base a

depression of stable shingle covered with mud furnishes a

habitat for Frankenia Icevis, Statice binervosa and S.

reticulata. These depressions are of frequent occurrence, and

always correspond to the V-shaped
“
low ” where two banks

join—in some cases cut off by a bridge, in others exposed to

normal tidal invasion. The floor is covered with low-growing

Sucedas about 6 inches high, forming “ hummocks,” between

which grow the Frankenia and Statice reticulata (with

occasional S. maritima and Salicornia), and at the edges of

the depression S. binervosa. Where entirely removed from

tidal action, as in the bare shingle lows of the dune area

and near the Hood, Plantago Coronopus var. pygmcea (sorae-

13. In reference to Mr. Hart's house boat ‘'Yankee,’’ which is moored off the
N.W. face of this bank.
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times in association with C. semidecandrum) is characteristic

of the older, and Glaux maritima of the more recently formed.

To revert to our intermediate “ Yankee” shingle bank. The

commonest species of the crest are Arenaria peploides, Armeria

maritima, and Silene maritima. Glaucium luteum is entirely

absent, whilst Ritmex trigranulatus is only occasional. The

increase of stability here, as compared with the main bank, is

marked by the presence of such species as Rumex acetosella,

Plantago Coronopus, Lotus corniculatus, and Filago minima.

The near neighbourhood of the dunes explains the presence

in the list which follows of several psammophytes, such as

Phleum arenarium and Stellaria Borceana.

Enumeration of Species on “ Yankee ” Bank.

Aira praecox (f.)

Anagallis arvensis (f., towards sides)

Arenaria peploides (v.c.)

„ serpyllifolia (c.)

Armeria maritima (v.c.)

Atriplex hastata (f.)

Carduus lanceolatus (r., near end)

Cerastium tetrandrum (f.)

Cochlearia officinalis (occ.)

Erodium cicutarium (f.)

Filago minima (v.r., except at base, f.)

Lotus corniculatus (r.)

Myosotis collina (v.r.)

Phleum arenarium (v.r.)

Plantago Coronopus v. pygmaea (c., near base, gets

rare towards apex)

Rumex acetosella (f.)

,, trigranulatus (occ.)

Sagina maritima (occ.)

Sedum acre (c.)

Senecio Jacobaea (occ.)

Silene maritima (v.c.)

Statice binervosa (f.)

Stellaria Boraeana (v.r.)
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Colonisation and Succession.

From an examination of the various phases of shingle bank

succession there seems little doubt that the primary colonisers

are usually forms with extensive root systems, such as Arenaria

peploides and Silene maritima, followed on closely by Riunex

trigranulatus. The main bank must doubtless be viewed as

exhibiting an early condition in pebble beach colonisation,

which condition is rendered permanent by its mobility. On the

intermediate “ Yankee ” bank (p. 518) we still find most of the

plants of the main bank, but with the addition of species of

more stable situations.

On the older laterals of the Marams the open association has

given place to an almost continuous turf, in which the early

colonisers are less and less abundant
;

thus in the Marams

series we find Silene maritima with less and less frequency,

Arenaria peploides is only on banks Nos. 6 and 8, and Rumex
trigranulatus, although present on all but three, is rare in every

case, but most frequent on the first and second. Some of the

annual species, such as Senecio vulgaris, Sonchus oleraceus,

and Myosotis collina, which were frequent on the main bank,

have been entirely driven out.

In marked contrast is the increase of those plants which

prefer a stable habitat, such as Sedum, Armeria, Agrostis,

Lepturus, and Triticum junceum. Besides which there is a

steady influx of gravel heath plants. On the “Yankee” bank

these last are represented by a few species only, and these in

no great abundance
;

they comprise Aira prcecox, Filago

minima, Lotus corniculatus
,
Plantago Coronopus, and Rumex

acetosella, the last being the most common. Such become

much more numerous both in species and in individuals on the

high elbows of the older laterals.

Factors Determining Distribution : Case of Statice

binervosa.

There seem then to be two factors of prime importance

which together determine plant distribution on the shingle

;

these are stability and the amount of accumulated soil, the latter

in part depending on the former. The importance of stability
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has already been emphasised more than once, and a brief

consideration of Statice binervosa will serve to illustrate the

second.

As described above, this plant is in general confined to a

zone corresponding with the flanks of the laterals. On the

main bank it is only found sparsely near the crest where the

bank is very broad and consequently less mobile. It is also

present on the slopes of the main bank, where a condition of

stability comparable to that of the laterals is brought about by

the presence of dunes situate on the seaward face. "A ith

increase of fixity comes an acceleration in the rate of soil

accretion, and this favours the growth of the Statice until the

colonisation and spread of other plants brings in the factor

of competition. These, although unable to establish themselves

on the bare shingle, can successfully compete with the Statice

immediately a shallow soil has been formed. It would seem

that the condition of the fifth bank of the Marams series, where

the “ Binervosa ” zone extends completely over the crest, is a

condition in which the normal accretion of soil has been delayed.

The arrival of the crest flora marks the beginning of a struggle

in which, by the centrifugal extension of the turf, the “ Biner-

vosa ” zone is driven further and further towards the sides (the

places of slowest accretion), till finally it is narrowed to the

merest line, or even disappears entirely. Evidence for such a

sequence of events is furnished by relict plants of Statice
,

which are distributed with some frequency towards the edges

of the crest association
;

also on one of the laterals (Marams

bank No. 8), where a portion of the crest has been artificially

denuded of the overlying soil, we find Statice binervosa in

some considerable amount. The very narrow zone of Statice

on the intermediate lateral (“Yankee” bank) described above

is no doubt related to instability, but whether this zone in the

normal sequence of events spreads to the top of the bank before

conditions for establishment have become adverse by the

thickening up of the crest flora is open to considerable doubt.

A striking feature of the relict Statices on the crest is that

their average height and general vigour is considerably in excess
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of that which obtains in the zone of greatest abundance, viz.,

the flanks. Also where the relict Statices near the base of a

lateral have become buried by the advancing shingle of the

main bank there is even slightly greater luxuriance exhibited.

In the appended table the heights, in inches, of twenty plants,

taken at random from the crest and flanks, are given, from

which it is seen that the average of the former shews an excess

of about 4| inches over that of the latter.

Statice binervosa : Heights of Plants :—

-

Crest 9‘5 9 11 6 7 10 10'5 9 7 10 Average

6 9’5 9'5 7 9 10'5 6'5 8 9'5 6'5 8‘5 ins.

Sides 3'5 3 4'5 475 5'5 375 3 4‘5 3 4’5

3 3‘5 6 3'5 4 6 3 4 3'75 5 478 „

An examination of Plantago Coronopus from the three

regions shewed the same general relations both as to the size of

the plants and the relative lengths of their individual leaves. The

leaves of the plants from the “ Binervosa ” zone were small,

fleshy, sub-cylindrical, and nearly glabrous, with often little or

no sign of teeth. On the crest the plants bore leaves which

were much flatter, with well-developed teeth, and very hairy.

Where covered by shingle, the leaves were again fleshy and

glabrous, or nearly so, but the dentation was well developed

(though not as in crest plants), and the leaves were flat though

thick.

P. Coronopus : Length of Leaves.

Binervosa Zone— Average

1 7 ’8 '8 1'2 '8 ‘9 1 1*2 '9 ’93 ins.

Crest

—

2'5 3 2'5 L5 2 1’5 1 1*5 1‘5 1 L8 „

Shingle

—

3 3‘5 2‘5 2‘5 3'5 2 1’5 1’5 175 2 2'3 „

In the above table typical plants were selected from each

habitat and ten leaves of each measured.

The only reasonable explanation of these data appears to be

that under the rigorous conditions of the sloping flanks, the

Statice abounds through the absence of its less hardy com-

petitors, but with the accretion of soil the limiting factor for
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these latter is removed and only the more robust of the Statices

survive the ensuing struggle; these from their perennial character

may remain for a considerable period of years, and by virtue of

the two inches of soil in which they grow, will be better

nourished and therefore larger than those of the flanks which

are rooted in bare or nearly bare shingle. The increase in size

of those overwhelmed by the main bank may be due to one of

two causes, or even more probably to a combination of both.

The shingle, when it submerges the crest in this way, kills

most of the plants that it covers, so that such survivors as

remain are freed from the competition of others, whilst, being

still rooted in the soil below, they retain all the advantages of

nourishment.

The shingle may further act as a mulch to the bnried soil and

so increase its water-retaining powers.

Those plants which were dug up shewed few or no lateral

roots except in the soil beneath and in the top layers of shingle,

where soil or humus had collected, and this would appear to

negative the idea that the shingle is of value per se."

III. The Dune System.

The dunes at Blakeney form three separate groups, situated

in each case upon a foundation of shingle derived from a

complex of crowded and anastomosing laterals arising from the

main shingle bank. By far the largest of these groups, some

100 acres in extent, occupies the region which we call the

Headland, and comprises a series of successive ranges of dunes

roughly parallel to the main axis of the bank. From near the

eastern extremity of this main system, but not in actual

connection with it, a narrow series of dunes extend in a

south-westerly direction lor about one-third of a mile. They

are low in height, and more densely clothed than those of the

Headland, from which they are distinguished by the name of

the “ Long Hills ” (see map, fig. 1). The third dune group is

14 One minor point may he mentioned here with regard to t lie duration of
Planlago Corouopus

;

this is given in most of the Floras as either doubtfully annual
(Babington, 9ih ed., H. and J. Groves, p. 347) or as either annual or biennial
(Hooker, p. 289). There is no doubt that the plants at Blakeney are in some cases
several years old. as the remains of successive leaf rosettes testify, besides actual
cultural experiments.
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of very small extent, and forms an excrescence on the side of

the main bank some one-and-a-third miles from its distal

termination at the Lifeboat House; this, like the “Long Hills,"

is also a late phase, and is designated by the name of “ The

Hood.”

The Blakeney dunes, although they do not furnish us with

any of the final stages in sand fixation, are of great interest as

affording a striking series from the first small heap of sand

collecting around a single plant of Marram grass to the semi-

fixed condition on which numerous species compete with one

another.

(a) The Headland.

The main system comprises several parallel series, which

increase in height as we pass away from the sea front, and

finally reach a maximum as a more or less continuous ridge

(the Beacon Hills), whence the general slope is at first some-

what steep, followed by a gradual fall to the margin of the

Pelvetia Marsh, thus forming a more flattened and relatively

sheltered expanse on the leeward face (Fig. 7). A search on

the flat beach, where the youngest stages are in progress of

development (Cf., Fig. 14), reveals Psamma seedlings about

which the sand has only just begun to collect in miniature

kite-shaped heaps, the long tapering tails of which swing to and

fro with each change in the direction of the stronger winds.

Even the most advanced in this first series are not more than

one or two feet in height, and support a flora which consists

exclusively of Psamma. The outward edge marks the limit of

normal tide action, and in consequence a region of drift

accumulation.
1

' It is here that we find in the greatest abundance

plants characteristic of dune faces, such as Cakile maritima

and Salsola Kali; here, too, where sand meets shingle, Arenaria

peploides and Atriplex hastata are frequent, the former some-

times acting as a sand collector and producing sand hummocks,

but which unless colonised by the Marram grass do not reach

any further stage.

15. The central figure in Fig. 14, is standing on the drift line beside an inlet of

the sea between the ranges of young dunes.
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As we pass inwards to the slightly older and larger dunes,

the process of their formation by the floating action of the

Psamma can be seen in all the phases and vicissitudes of

accumulation and erosion. By this term "floating” is implied

the well-known character of Psamma which it bears in common

with many other dune plants, viz., that the burying of its aerial

parts beneath a fresh accumulation of sand serves as a stimulus

to renewed growth, so that a new crop of leaves is produced at

the surface. The Psamma thus keeps pace with the growth of

the dune, and so binds each fresh layer to those beneath. It

not infrequently happens that strong winds obtain for some

days in a direction different from those which normally prevail.

The sand which before accumulated is thus in large part

removed and there become exposed the long stems of Psamma,

bearing at intervals the tufts of leaf bases that coincided with

the surfaces of successive increments in the building up of the

dune unit. By the time that considerable fusion and increase

in size of the primary units has taken place, the pure association

of Marram grass becomes invaded by other species.

Of these by far the commonest and probably the first of the

perennials to appear is Festuca rubra var. arenaria, whilst

Senecio Jacobcea is of almost equal prevalence and likewise a

pioneer. These, together with Triticum junceum and two

thistles which are found as occasional weeds (viz., C. arvensis

and C. lanceolatus), constitute the bulk of the perennial flora

of the seaward face, the majority of the species found

on the primary dunes being confined to the more sheltered

slope of the landward face. An exceedingly common plant on

this slope is Tortula ruraliformis, which, though frequent

amongst the larger plants, attains its maximum luxuriance on

the stretches of sheltered sand which are otherwise bare. The
carpet that it forms often provides foothold for the small

ephemerals, of which Cerastium semidecandrum is its com-

monest associate.

The Ephemerals.

The extreme porosity of a sandy soil renders the water

problem of prime importance to the dune flora, and this is
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reflected in the abundance of ephemeral plants on the older

phases in the early part of the year, which pass through their

life history in those few months in which the rainfall is greatest.

In the late autumn and spring these plants form an almost

continuous carpet, but by July they have nearly all shed their

seeds and become so dried up as to leave little evidence of

their former dominance. Chief amongst the ephemerals are

Cerastium tetrandrum, Erophila vulgaris, Cerastium semi-

decandrum, and Stellaria Borceana ; whilst scarcely less

abundant are Phleum arenarium and Myosotis collina, all of

which probably play an important part in surface protection

during a critical period of the year. Where there are depressions,

such as local subsidences due to rabbit holes, in which the soil

remains damp even in summer, ephemerals may still be found

in the later months, particularly Stellaria Borceana, but such

exceptions merely emphasise the dependence of these shallow-

rooted plants on surface moisture.

The Sand-Binders.

The sand-binder par excellence is of course the Marram

grass, which furnishes the skeletal structure of the system but

does little to fix the actual surface itself. The latter function

is to a large extent performed by Festuca arenaria, which

comes in at an early stage, and locally we also find the sand

sedge (Carex arenaria)

,

but always in situations of comparative

shelter, as though climatic conditions were an important factor

in its distribution.

The sea convolvulus, which elsewhere plays a conspicuous

part in the fixation of sand, is on our area confined to a single

flat-topped dune on the lee side of the main ridge. In this one

spot it is the most abundant plant, and associated with it are

Senecio Jacobcea {c), Anagallis arvensis (c), Cerastium semi-

decandrum (c), Erodium cicutarium (f.c.), Psamma arenaria

(f.c.), and Silene maritima (r.r.)

The following list is compiled from the dunes of the Head-

land, and fairly represents the flora in this phase. The only

species which calls for special remark is Elymus, represented
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by a single specimen only, and in a far less flourishing condition

than on the main shingle bank :

—

Enumeration of Species and Frequencies.

Anagallis arvensis (f.c.)

Carduus lanceolatus (f.)

,, arvensis (c.)

Carex arenaria (loc.)

Cerastium semidecandrum (v.c.)

„ tetrandrum (v.c.)

Convolvulus Soldanella (loc., a.)

Corynephorus canescens (v.r.)

Elymus arenarius (v.r.)

Erodium cicutarium (f.), glandulosum (c.)

Erophila vulgaris (v.c.)

Festuca arenaria (a.)

Galium verum (f.), maritima (occ.)

Hieracium Pilosella (v.r.)

Myosotis collina (v.c.)

Phleum arenarium (v.c.)

Psamma arenaria (a.)

Sedum acre (c.)

Senecio Jacobaea (v.c.)

Silene maritima (r.)

Solanum Dulcamara (v.r.)

Stellaria Borseana (c.)

Triticum junceum (r.)

Tortula ruraliformis (v.c.)

Drift Line—
Cakile maritima (f.)

Salsola Kali (c.)

Mention should also be made here of a solitary specimen of

Iris Pseudacorus on one of the small sand dunes towards the

proximal extremity of the main system.

The more easterly part of this system approaches very

closely to the later phase represented by the “ Long Hills,”

the vegetation of which is described later. Its flora differs

chiefly from that enumerated above in the presence of lichens,
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of which Cladonia rangiferina and Peltigera canina are the

most conspicuous.

Transition Flora.

The transitions between dune and shingle already referred to

are most frequent near the Headland. The dune species are

represented by abundant Psamma, together with Senecio

Jacobcea and Cerastium semidecandrum, all of which are

common. Occasionally Erodium is present, and, more rarely,

Carex arenaria. Arenaria peploides is also common, but is

perhaps to be regarded as belonging equally to the one type of

habitat as to the other.

The shingle species proper are represented by one plant in

abundance, viz., Silene maritima, and the occasional species

are Anagallis arvensis, Atriplex patula, and Rmnex trigranu-

latus.

Situated near the Lifeboat House is an interesting depression

bounded by lateral banks on either side and cut off from the

sea by a third
;

this is in process of passing into dune through

the collection of sand around the low hummocks of Suceda

fruticosa with which it is studded. At one point near the edge

is a small association of Glaux maritima and Plantago

Coronopus f. pygmcea

;

these also occupy in part the channels

between the hummocks, suggesting that the association had

formerly a much greater extent, but is being driven out by the

sand that accumulates above the shallow black mud which

forms the soil of these depressions (shingle lows).

Many of the hummocks are occupied by Silene maritima,

whilst their slopes to the channels between afford support for

Statice binervosa, from which situation the blown sand is

rapidly driving it out. Between the hummocks, besides the

plants already mentioned, Poa annua is present in considerable

amount, and Frankcenia Icevis is occasionally found.

(b) The" Long Hills."

The “ Long Hills ” are a more advanced phase in dune

fixation than those of the Headland, possessing a more extensive

flora and a closer association of its members. As is usual at

this stage, which is almost that of the “ Grey Dune,” lichens
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and mosses are a pronounced feature of the vegetation, and

with the additional phanerogams, bind and protect the surface,

which the Psamma, knitting together the sand below, cannot,

from its diffuse habit, effect.

The chief of these cryptogamic pioneers are Cladonia rangi-

ferina, Tortilla ruraliformis, Dicranum scoparium, and species

of Hypnum.

Although far more stable than the main system, the position

of the Long Hills is such that their seaward end and southern

face are subject to considerable erosion, and furnish support

for Salsola Kali, with which is occasionally associated Solaimni

nigrum ; also on the less mobile parts of the edge Stellaria

Borceana occurs in quantity, as elsewhere on the barer sand

when relatively stable.

Environed as the Long Hills are by the laterals which form

their base, the periphery is often half pebble, half sand, and

supports a corresponding flora
;

also in the middle of these

dunes there is a depression which in the centre lays bare the

shingle, but, unlike the shallow sand of the outer edge, which

is bare and mobile, that which surrounds this central region is

sheltered and clothed.

On the outer margin are several species which are infrequent

or absent from the central parts, and of these, some, like

Armeria, Arenaria, Atriplex, Rumex trigranulatus, and Silene,

may be regarded as due either to their relict character or to the

mingling of sand and shingle; others, like Senecio and Anagallis,

serve to indicate that here the conditions of the shifting dune

are longest retained.

Several species are characteristic of the shallow fixed sand,

around the central depression and elsewhere. These are Filago

minima, Plantago Coronopus f. pygmcea, and Agrostis mari-

tima, and their occurrence here is doubtless associated with the

close proximity of the shingle below, since the first is a typical

gravel heath plant and the remaining two are both frequent

upon the older lateral banks.

A very pronounced feature of these dunes is the presence of

several hummocks in the central region colonised by Polypodium
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vulgare

;

in all there are nine such clumps, each of some

considerable size, and all aggregated together in fairly close

proximity.

In the following list of species it will be seen that several,

viz., Aira prcecox, Bromus mollis, Cerastium vulgatum,

Desmazeria loliacea, Geranium molle, Hypochceris glabra,

H. radicata, Plantago Coronopits, Polypodium vulgare, Rumex
acetosella, Taraxacum erythrospermum, and Veronica arvensis

are additional to those of the younger phases above described.

Enumeration of Species on the Long Hills.

Agrostis maritima (on edge of shingle patch)

Aira praecox (f.)

Anagallis arvensis (f., at edge)

Arenaria peploides (c., near edge)

Armeria maritima (f., near edge)

Atriplex hastata (f., near edge)

Bromus mollis (v.r.)

Carduus lanceolatus (r.)

Carex arenaria (c.)

Cerastium semidecandrum (c.)

,, tetrandrum (c.)

„ vulgatum (v.r.)

Cochlearia officinalis (loc., at edge)

Desmazeria loliacea (v.r.)

Erodium cicutarium f. glandulosum (f.)

Filago minima (loc., where sand is shallow)

Galium verum (loc.)

Geranium molle (f.)

Hypochseris glabra (f.)

„ radicata (r.)

Myosotis collina (f.)

Phleum arenarium (f.)

Plantago Coronopus (r., in centre)

„ ,. pygmsea (f., at edge)

Polypodium vulgare (loc.)

Psamma arenaria (v.c.)

Rumex acetosella (f.)
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Rumex trigranulatus (v.r., at end)

Sagina maritima (r.r., at edge)

Salsola Kali (f., at edge)

Sedum acre (f.)

Senecio Jacobaea (c., especially at edge)

„ sylvaticus (r.)

Silene maritima (c., especially at edge)

Solanum nigrum (occ., at edge)

Stellaria Boraeana (c., on bare sand)

Taraxacum erythrospermum (occ.)

Urtica dioica (v.r.)

Valerianella olitoria (f.c.)

Veronica arvensis (r.r.)

It will be noted that even in the highest central parts the

influence of the shingle flora is marked by the presence of a

large proportion of gravel heath species, of which the most

striking are Hypochceris glabra, Plantago Coronopus, Rumex
acetosella, and Senecio sylvaticus.

TCT. Avfcoc.1.

///// 3"u.tvcua •ynar'v^vmuA Abtoc-n.

ft'VU H^ocVoervfc ra.

FICf. 9.— Sketch map of the Hood.

(c) The Hood. (Fig. 9.)

The area forming the Hood is roughly an isosceles triangle

in outline, one of the longer sides abutting upon the main bank.

The centre is occupied by a depression, Y-shaped in outline,
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the two arms of which are directed landwards. From two sides

the dune slopes towards this hollow, which is closed on the third

by shingle, and thus forms a comparatively sheltered habitat.

The face directed towards the main shingle bank is further

protected as to its lower slopes by a thick growth of Sueeda

bushes at the western end, and by a group of small isolated

dunes towards the east.

One of the chief interests of this spot is the occurrence here

of Corynephorus canescens (fig. 11), which lines the lee slopes

of the depression, and also occupies the sheltered patches

resulting from the Sucedas and dunes referred to above. (Text

fig. 9.) In view of what has been already said as to the

preference of Carex arenaria for sheltered situations, it is

interesting to note that it is to these parts of the Hood that this

plant is .chiefly confined
;
they are also both present in a sudden

dip or dell on the northern border of the Hood, which likewise

affords them shelter.

As on the Long Hills, Agrostis maritima and Plantago

Coronopus f. pygmcea are found on the shallow sand which

borders the shingle where it is laid bare by the central depres-

sion ;
but Filago minima

,
which in the former locality was

associated with them, is here rare. Next to the Agrostis-

Plantago association, and between it and the dune, is a small

area of/uncus maritimus, which, together with itsaccompanying

species, will be dealt wiith in the section on the Salt-Marsh

Formation.

On the whole the Hood probably represents much the same

stage in dune colonisation as is exhibited over the greater part

of the Long Hills. The latter support a larger number of

species which can probably be referred to their greater extent

;

there are, however, several species present on the Hood which

are not found in the other locality, the most noteworthy being

Aspidium filix-fcemina, Corynephorus canescens, Luziila

campestris, and Veronica officinalis, whilst at the same time

the ephemerals in general are less common, and Phleum

arenarium appears to be absent.

From a consideration of these facts, and from the more
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proximal position of the Hood in relation to the shingle on

which it rests, there seem to be good grounds for believing that the

Long Hills are the more recent formation, but that, owing to

the conditions in which smallness of area may have played a

considerable part, the Hood has scarcely kept pace in the

process of colonisation.

The relations between the two are best brought out by a

comparison of the subjoined list of species and frequencies with

that given for the Long Hills on p. 530.

Enumeration of Species on the Hood.

Agrostis maritima (loc.)

Aira prsecox (v.c.)

Anagallis arvensis (f.)

Aspidium filix-fcemina (v.r.)

Bromus mollis (r.)

Carduus arvensis (f.)

Carex arenaria (c.)

Cerastium semidecandrum (f.)

,, ,, v. glandulosum (r.)

,, tetrandrum (f.)

Corynephorus canescens (c.)

Erodium cicutarium f. glandulosum (f.)

Festuca arenaria (c.)

Filago minima (r.)

Galium verum f. maritima (c.)

Geranium molle (c.)

Hypochaeris glabra (r.)

Luzula campestris (c.)

Lychnis alba (v.r.)

Myosotis collina (c.)

,, versicolor (r.)

Plantago Coronopus f. pygmaea

Psamma arenaria (v.c.)

Rubus fruticosus (v.r.)

Rumex acetosella (c.)

Sedum acre (c.)

VOL. IX.
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Senecio Jacobaea (v.c.)

Sherardia arvensis (v.r.)

Stellaria Boraeana (c.)

Taraxacum erythrospermum (f.)

Valeiianella olitoria (c.)

Veronica arvensis (f.)

„ officinalis (c.)

General Characteristics.

The chief feature exhibited by the dune vegetation here, as

elsewhere, is the reduction to a minimum of water evaporation

from the leaf surface by various transpiration checks. Of the

various forms which these assume, most types are represented

by the Blakeney flora, and the absence of less protected species

on the more stable parts, such as Viola ericetorum and Trifolium

repens
,
which are frequent constituents of arenicolous floras

elsewhere, is perhaps associated with the combination here of

great exposure with the adverse conditions of the soil itself.

The rolled type of foliage is Represented in the Marram grass,

Triticum, Festuca arenaria
,
Corynephorus, and Galium verum,

whilst the succulent type, with abundant water-storage tissue,

finds examples in Cakile, Arenaria
,
Salsola, and Sedum. By

far the commonest transpiration check, however, is that furnished

by the rosette type of foliage, which, whilst it admits of the

maximal amount of assimilation, places the leaves in the plane

of greatest humidity and their stomatal surfaces against the

damp substratum.

The rosulate habit is frequent amongst the ephemerals, being

found in Cerastium, Erophila, Myosotis, and Valerianella.

Amongst the biennial and perennial species this habit is

found, either exclusively or during the vegetative period only,

in Armeria maritima, Carduus arvensis, C. lanceolatus,

Convolvulus Soldanella, Erodium cicutarium, Geranium

molle, Hieracium Pilosella, Hypochceris glabra, H. radicata,

Plantago Coronopus, Rumex acetosella, Silene maritima, and

Taraxacum e ry throspermum

.

The close contact of the leaves with the soil in many of these

rosettes is perhaps better illustrated by Erodium than any
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other species. If a plant be uprooted, the lower leaves of the

rosette immediately curl round towards the root, so that the

plant assumes a ball-like form, shewing that by the increased

growth of the upper surface of the leaves as compared with the

lower they are as it were sprung ” on to the soil beneath.

All the species, except Convolvulus, which have the rosette

habit pass the winter in that condition. In Silene the leaves

remain through the winter, but the following year’s growth is

continued by hibernating buds usually subterranean in position.

In Arenaria peploides all the leaves die back, buds similar to

those of Silene forming the foliage of the next season. In

Care.x arenaria the leaves wither except at their bases, which

persist as a protection around the new leaf bud.

Psamma, Arenaria, and Convolvulus Soldanella, which all

possess extensive rhizomes in the dune substance, shew modifi-

cations of the growing apex. In the first two the outer leaves

combine to form a tapering apex ending in a hard point, and

thus eminently suited to sand penetration. In Convolvulus the

growing apex bears a leaf which is bent back so that the petiole

receives the pressure, as in many seedlings.

Before leaving the dunes it should be said that the whole

system is riddled with the burrows of rabbits, which, when they

fall into disuse, give lodgment for plants that there find shelter

and possibly added moisture. Thus, Aspidium recorded above,

which shares with Epilobium hirsutum the distinction of being

the rarest plant on the area, is found as an isolated specimen

situated in a disused rabbit-hole. The rabbits also no doubt

profoundly affect the vegetation in other ways more directly, as

by their actual depredations and by their excrements acting as

manurial agencies.

IV. The Salt Marshes.

The septation of the Salt Marshes at Blakeney into separate

portions by the lateral banks gives us a whole series of small

isolated marshes in different stages of colonisation (fig. 1), the

ages of which are broadly relative to those of the hooks which

bound them. An exception to this generalisation is given by

the large intervals where hook formation has not proceeded
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with the usual regularity—these show the earliest stages of

colonisation, consisting of a sparse scattering of Saliconiias in

very open formation, the only other plants being algae, such as

Rhizoclonium, Cliaetomorpha, and Enteromorpha.

The next stage is that which forms the bulk of the saltings

at the Headland itself. Here, besides the now much closer

formation of Salicornia europcea and the scattered Asters
,
we

find the Glycerin in greater quantity and Statice Limonium in

fair abundance. In one part of this area, and there alone,

Statice humilis occurs in considerable amount.

Salicornia perennis and Suceda maritima, though both

present in the interior, are mostly confined to two successive

zones at the edge, where Obione is also present. A marked

feature here is the almost continuous carpet of algae, some

attached to the mud, consisting of Pelvetia canaliculata vars.

libera and coralloides, and Fiicus volnbilis. (Cf. S. M. Baker,

Jour. Linn. Soc. Bot., Vol. XL., p. 275, 1912).

For further stages 'in marsh building we have to pass to the

series constituting the Marams. These, however, lose much

of their value through being mostly overrun by Obione. The

presence of this plant only at the edges of the younger stages,

and its absence from the low-lying margins of the older, seems

to shew that it is only when marsh formation has built up the

level that this plant can flourish
;
and even in the maturer

members of the Marams series there are patches near the

centre where the centripetal advance of the Obione has not yet

completely ousted the pioneer species. Obione may, in fact, be

regarded as a weed which interrupts the proper sequence of

colonisation, and having completely established itself, prevents

the salting from passing, unless very slowly, into the state of

pasture.

Relict patches are well seen in the last of the Maram
saltings (alongside the Watch House), where the commonest

plant is still Salicornia, but the individuals are small in size.

Very common, too, are Statice. Limonium, Triglochin mariti-

mum, and A rmeria maritima

;

whilst rather less so, Plantago

maritima, Spergularia media and Aster Tripolium. Even in
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these patches a few scattered Obiones mark the advance-guard

of the enemy.

The older marshes are for the most part a thick carpet of

Obione from one to two feet in height, amongst which the only

plant which appears to grow with success is Glyceria maritima;

Plantago and Aster are also present, but scattered and of rather

rare occurrence.

The low patches unoccupied as yet by Obione, which are

found near the centre, as in the fifth marsh, chiefly differ from

those of the first in the abundance of Plantago maritima, and

in the presence of a slight mulch of Pelvetia. The following

is a list of the species of these patches, shewing their relative

frequencies

:

—
Plantago maritima (v.c.)

Statice Limonium (v.c.)

Armeria maritima (v.c.)

Triglochin maritimum (c.)

Spergularia media (c.)

Salicornia europaea (r.r.)

Glyceria maritima

Obione portulacoides

Nearly all the marshes are bordered where they abut upon

laterals by a fringe of Artemisia maritima of varying width,

the members of which frequently intermingle with those of the

lowest or Suceda zone of the lateral hooks.

For the latest stages of salt marsh formation it is necessary

to pass across to those on the opposite side of the Cley channel.

Here, where the marshes are of much higher level, the increase

of the Glyceria sward is a marked feature, as also the substitu-

tion of such species as Salicornia ramosissima, S. gracillima,

S. disarticulata for the Salicornia europcea of the earlier

phases.

The following list is fairly representative of nearly all the

saltings on the far side (south) of the channel :

—

Armeria maritima (v.c.)

Glyceria maritima (v.c.)

Spergularia media (c.)

in patches
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Salicornia ramosissima (v.c.)

,, disarticulata (occ.)

Statice Limonium (v.c.)

Suaeda maritima (r.)

Ohione portulacoides (at edges).

Glaux maritima (c.)

Artemisia maritima (at edges).

Cochlearia officinalis (r.)

A Juncus association is present at the edge of these marshes,

the principal species of which are the following

:

—

-

Juncus maritimus (d.)

Armeria vulgaris (v.c.)

Glyceria maritima (v.c.)

Glaux maritima (c.)

Salicornia spp. (c.)

Statice Limonium (c.)

Spergularia media (c.)

Plantago maritima (c.)

In the bay formed by the depression in the “ Hood ” there is

the only Juncus association which the Blakeney Point area

itself affords. Juncus maritimus is the dominant plant, grow-

ing in a short turf of Agrostis maritima and Carex arenaria,

the occasional species being Cochlearia officinalis, Sagina

maritima, Anagallis arvensis, and Sedum acre.

F urther towards the lower edge is a zone of damp sand, in

which the Agrostis is more scattered and the barer parts are

occupied by Glaux maritima, Plantago Coronopus f. pygmcea,

and Sagina, with a single specimen of Juncus Gerardi.

This Plantago-Glaux association is characteristic of damp

hollows such as this, and is met with in several places on the

Headland where the same physical conditions prevail.

The Samphire Marsh.

From the “Hood” landwards there extends out into the

estuary the remains of what was once a lateral shingle bank.

On the eastern side of this, near its extremity, is situated a

marsh which presents several peculiar features .

1 *5 On the whole

10. lu view of its interest, this detached marsh requires a name. It is proposed
to call it the Samphire Marsh, as it is here especially that the Sea Samphire
(Salicornia

)

is collected by the local inhabitants.
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the flora resembles that of a salt marsh in the primary stages of

colonisation. Salicornia europcea is the commonest species

growing, with which are Aster Tripolium (f.), Glyceria mari-

time

z

(v.r.), Salicornia perennis (v.r.), Enteromorpha (v.c.),

and Fucus volubilis (v.c.)
;

also Salicornia dolicostachya,

which is found on relict marshes on the other side of the

estuary. From the above it will be seen that this marsh

differs from the usual early phase in the presence of Salicornia

perennis and Glyceria maritima ; the latter especially is typical

of late stages, whilst the former is seldom found on young

saltings except at the high edges. The presence of these two

species as great rarities on this marsh, which is of considerable

extent, the deep channelling which it exhibits, and its situation

relative to an eroded lateral, taken together, suggest that we

have to deal here with the re-colonisation of a derelict marsh

rather than the primary establishment of a new one. On this

view the plants in question must be regarded as survivals from

the former occupation.

V. Species: Rare, Local, or of Special Interest.

One of the most interesting features floristically that the

Blakeney area presents is perhaps the occurrence here of

Mertensia maritima (Fig. 17), furnishing its most southerly

habitat on the eastern coast. It was recorded from this

station in 1905 by Mr. W. H. Burrell, in the Transactions

of the Society for that year. As an English plant the species

is rare, but, as would be expected from its northern character,

becomes much more frequent on the Scottish coasts.

Of the other plants rare or local in the county a most

pronounced feature is the number of Mediterranean species

which are here either at or near their northern limit of distribu-

tion. Of these the most striking is Suceda fruticosa, which,

by its luxuriance, would appear to belie climatic influence.

Elsewhere it is also to be met with on the shingle of Suffolk

and Essex, and on the great Chesil bank in Dorset. Another

interesting example is the Hair Grass, Corynephorus canescens

(Fig. 11), which is mentioned as occurring here and in other

stations by Trimmer in his Flora of Norfolk (London, 1866,
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p. 170). The plant has also been found in Suffolk, and

has recently been recorded by the Rev. Riddelsdell from

Glamorganshire. Two Sea Lavenders, viz., Statice binervosa

and S. reticulata, which are also essentially Mediterranean,

here approach their northern limit, though the former species

extends its distribution into Lincolnshire, and on the west coast

as far north as Wigton (Cumberland).

Here, too, we find both Frankenia Icevis and Spartina

stricta at the edge of their distribution
;
the latter is not strictly

in the area dealt with above, but is found in the Blakeney

channel adjacent to the reclaimed salt marshes on the opposite

side of the estuary.

A number of other species met with, though of less distribu-

tional interest, are of infrequent occurrence in the county. Of

these the chief are Statice humilis, Hypoclueris glabra, Filago

minima, Lepturus filiformis, Desmazeria loliacea, Phleurn

arenarium, and Juncus maritimus.

As we have already seen, the genus Statice is well repre-

sented, and the same may be said of two other genera, viz.,

Triticum and Cochlearia. Of the former, not only do we find

the two common maritime species, T. junceum and T
.
pungens,

but also T. pungens var. aristatum

,

and more than one type

of hybrid. Of the genus Cochlearia there are three species,

viz., Cochlearia anglica, C. danica, and C. officinalis.

Silene maritima is of considerable interest floristically, as

it is here found under such numerous forms, which chiefly

depend on floral characters and appear to be constant on

any one plant. Most of these have already been described by

the writer (New Phytologist, Vol. XI., No. 1, 1912), and are

distinguished by the overlapping or divergence of the petal

lobes {f. incumbens, f. divergens), by their rolled margins

(/. involuta), the presence of lateral lobelets (/. lobata), the

abortion of the androecium (/. fcemina), or the double character

of the flowers. Besides these there is a marked difference in

the coloration of the calyx, which may exhibit a more or less

pronounced purple tint (the usual condition), whilst on other

plants, the foliage of which is as a whole of a much lighter
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colour, the calyx is a pale yellowish-green. The writer has

observed the same differences in flowers of Silene inflata and

Lychnis vespertina, and in all cases the irregularity of distribu-

tion seems to preclude the possibility of soil influence.

Another member of the Caryophyllacece which exhibits

interesting variation is Arenaria peploides. As is well known,

one of the chief distinctions which separates this genus from

that of Stellaria is the entire character of the petals in the

former, and their bifurcation in the latter. At Blakeney,

however, the petals of the Arenaria peploides frequently shew

a deep notching—a feature that may extend to all or part of

the flowers on a plant, and is not always constant for the

individual petals of the same flower. This variation would

appear to be influenced by seasonal factors, since it is most

marked in the early part of the flowering period, and so far as

observations go is not found in the later phase.

The prevalence of Senecio Jacobcea upon the dunes has

already been a matter of comment, and amongst the numerous

individuals there seems to be a marked variation in the form of

the radical leaves. In some of these the terminal portion is

almost undivided, and only a few lateral lobes are present lower

down, whilst in those borne by other plants the leaf as a whole

is cut up in a pinnate manner and each lobe is itself pinnatifid,

resulting in the normal parsley-like appearance of the margin.

Intermediates between these two conditions can often be found,

which, however, does not of course preclude the possibility of

the two forms being distinct varieties.

In the genus Salicornia, two species call for special mention,

of which one is S. disarticulata, easily distinguished by the

solitary character of the flowers, in place of the groups of three

or more found in the other species. The second form which

has just been described, S. dolicostachya (C. E. Moss, New
Phytologist, Dec., 1912), occurs in two places at Blakeney,

viz., on the Samphire Marsh near the Hood, and was found

by the writer some three years ago on a denuded marsh at the

south side of the estuary. This form is much branched with

long spikes and, unlike other annual species, has the lateral

flowers of the group separated by the median.
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Description of Figures 10—17 on Plate I.

Fig. 10.—Zonation on the W. slope of the 7th hook on the

Marams.” The main shingle bank stretches across the back
of the picture. In the foreground (right) is the edge of the

crest, with Triticum, followed (beyond the first Suceda bushes)

by the Statice binervosa zone, with low sprawling plants of

Obione. Beyond this the Suceda fruticosa zone. Above this,

part of the marsh covered by Obione. At the edge of the main

bank bushes of Suceda fruticosa, then the horizontal line of

drift, and on the back of the bank scattered plants of Runiex

trigranulatus, Silene maritima, and Arenaria peploides ; on

the crest, at the extreme right and left, bushes of Suceda.

Fig. 1 1.—The sea face of the Hood where the dunes abut on

the main shingle bank. The tussocks consist almost entirely of

Gorynephorus canescens.

Fig. 12.—The main bank advancing over the last marsh of

the “ Marams.” Note the fans of shingle, the drift lines, the

bushes of Suceda fruticosa and Obione portulacoides.

Fig. 13.—The main bank advancing over the crest of the 4th

lateral hook on the “ Marams ”
;

grasses on the right-hand

side of crest are seen colonising the advancing shingle.

Fig. 14.—Part of the sea front of the dunes on the Headland.

Beyond the inlet are the outer systems of embryonic Psannna
dunes. On the left, part of the Beacon Hills range. Near the

centre of the foreground is the drift line, with plants of Salsola

Kali and Cakile.

Fig. 15.—The main shingle bank where the dunes of the

Long Hills run on to it. In the foreground is a depression

with low-growing bushes of Suceda fruticosa, between which

are plants of Statice reticulata (not seen in the picture)
;

then,

two-thirds up the picture, the Statice binervosa zone. Beyond

are sand dunes.

Fig. 16.—Open association of Rumex trigranulatus and

Silene maritima. Main bank near the Watch House.

Fig. 17.—Flowering specimen of Mertensia maritima on

the main bank
;
some of its leaves are nibbled by rabbits. The

two darker veined leaves on the right, belong to a seedling of

Senecio Jacobcea.



PI. I. Figs, io—IJ.

BLAKENEY POI NT—NORFOLK.



M(

<

Sf£



MR. A. W. PRESTON’S METEOROLOGICAL NOTES. 543

III.

METEOROLOGICAL NOTES, 1912.

(From Observations taken at Norwich.)

By Arthur W. Preston, F.R.Met.Soc.

Read 25th February, 1913.

January.

This month was generally dull, damp, and mild until the 27th,

when a more seasonable type of weather set in, with slight

snow on the 30th and 31st. Rain was frequent, although not

generally excessive. There were only 13'5 hours of sunshine

during the first 24 days, of which 16 were absolutely sunless.

More than half the month’s sunshine, which was in all 32‘8

hours, occurred on the 27th, 28th, and 29th.

February.

The cold which prevailed at the close of January became

considerably more intense during the first five days of February,

with unusually low thermometer readings both by day and

night. Although the “ screen ” minimum reading on the night

of the 2nd (wrhich was the coldest of the winter) did not fall

lower than 18°, the sky was so remarkably clear, and terrestrial

radiation so great, that thermometers on the surface of the snow

gave evidence of a remarkable wave of cold. The lowest

recorded by me was 8'7° (which wras the coldest registered

since the 16th February, 1902), but in more exposed places

even lower readings were observed. On February 4th the day

reading of the thermometer did not exceed 27'5A The severe

cold was, however, but short-lived, the remainder of the month

having been remarkably mild. On the 28th the thermometer

reached 60’"' in the shade, or higher than any February reading

for 13 years. Rainfall was slightly under the average.
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March.

The distribution of pressure throughout the month was of a

cyclonic type, accompanied by almost continuous southerly to

westerly winds and a high temperature for the time of year.

There was frequent rain, and thunderstorms occurred on the 5th

and 21st. Vegetation made a very early start, and by the close

of the month there was a mass of garden flowers in bloom such

as is rarely seen in March, and it was the forwardest season

since 1903. The mean temperature of the month was nearly

5° above the average, and there was only one night when the

screened thermometer fell to the freezing point. There was no

snow.

April.

Anticyclonic conditions prevailed almost throughout the

month, and it was one of the finest and brightest Aprils for

many years past. Bright sunshine was exceptionally large, the

total number of hours of sunshine for the month having been

252, or 92 hours above the average. There was much north-

easterly and easterly wind, and only '39 in. of rain, falling on 9

days. It was the driest April since 1893. Many flowering

shrubs and trees which do not usually show their blossoms

until the middle of May, such as lilacs, hawthorns, horse

chestnuts, etc., were in bloom at the end of the month. The

solar eclipse on the 17th was seen from a cloudless sky, and

was a fine spectacle. The sunshine record was broken for

about 20 minutes during the maximum obscuration, and the

shade temperature fell from 58° to 51°.

May.

This was another fine, warm and dry month. On the 11th

the shaded thermometer rose to 82°, an unusually high reading

for so early in the year, but it was followed on the next day by

a drop of 22°. Although rain fell on 16 days, on only 3 days

did the fall equal or exceed a tenth of an inch. The drought

was severely felt, the total rainfall from March 24th to May

31st having been only 1’39 ins. Mean temperature was 3 2°
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above the average, and there were only two warmer Mays back

to 1889. At the end of the month the countryside presented

the appearance of mid-June in an average season; it was

certainly the forwardest Spring since 1893.

June.

June was a very unsettled month, with frequent ram and

thunder. Mean temperature was slightly higher than the

average, owing to the nights being warm for the season through

a great prevalence of cloud. Sunshine was much broken, and

was 30'8 hours below the average. In some localities there

were some severe thunderstorms, but at Norwich, although

thunder was heard in the distance on many days, no storm of

any severity broke over the city. The rams refreshed the soil

after the long drought of April and May.

July.

Rather cool, cloudy weather prevailed during the first eight

days, during which '92 in. of rain fell. This was followed, on

the 10th, by a period of intense heat, recalling the hot days of

the previous Summer. The thermometer reached 80° and

upwards in the shade on six consecutive days, on two of which

it exceeded 85°. From the 18th to the end of the month the

weather was rainy, windy, and cool, the change from the

previous heat and dryness having been very abrupt. Nearly 3

inches of rain fell during that period. Thunderstorms occurred

on the nights of the 6th and 24th, and thunder was heard on 3

other days, but the storms were less severe here than in many

other parts of the Kingdom. It is stated that barley was carted

at Rushall, near Scole, on the 15th.

August.

It would be impossible to imagine a greater contrast than the

Augusts of 1911 and 1912. The former was the warmest on

record, and gave the highest shade temperature ever recorded

in England, besides being abnormally dry. That of 1912 was

the coldest for 95 years, and the wettest (in this district) on
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record, besides being exceedingly rainy all over the country.

Cyclonic disturbances from the Atlantic traversed the Kingdom

throughout the month, passing between two areas of high

pressure, one situated over Iceland and the other over the

vicinity of the Azores. This type of pressure-distribution

invariably produces wet and unsettled weather over England,

sometimes for weeks together. Rain fell on every day but two

between the 3rd and the 31st, the total quantity which fell

prior to the 25th having been 3'02 ins., or '80 in. above the

entire month’s average. During the 29 hours ending 9 a.m. on

the 27th no less than 7’34 inches of rain fell, 6*31 of which fell

in 24 hours. This extraordinary rainfall is nearly treble the

highest amount ever before measured by me in a similar period.

Further details of this tropical downpour are given in a

supplementary paper in this number of the Tansactions. The

total month’s rainfall was 11'27 ins., which is 9'05 ins. above

the average, and exceeded the previous wettest month on the

Norwich records back to 1865 (viz., November, 1878) by 3'35

ins. The mean temperature of the month was 3 '6° below the

normal, and on only one day did the thermometer touch 71°.

Sunshine was 72 hours deficient, and there were not five

consecutive hours’ sunshine throughout the month. Owing to

the forwardness of the Spring and early Summer, wheat was

ready for cutting in many localities by August 1st, but the

constant rains made the ingathering an anxious time. In many

places fine crops either sprouted or were swept away by the

relentless floods.

September.

The weather was remarkably cool for the season throughout

the month, the thermometer never once exceeding 64° (in the

previous September it reached 90'5°
!), and the mean temperature

was as much as 4' 7° below the average. Heavy, cold showers

occurred in the second week, but the remainder of the month

to the 29th was dry. Drenching rains occurred on the nights

of the 29th and 30th. Northerly and north-westerly winds

were prevalent during the first three weeks, followed by some

days of parching east wind. A strong north wind on the night
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of the 10th blew up an exceptionally high tide on the Norfolk

coast.

October.

This was a pleasant Autumn month on the whole, with not

much more than half the average rainfall, but there was a

strong tendency to fog on the mornings and evenings of several

days. The display of Autumn tints this year was very beautiful,

but the fall of the leaf was unusually early.

November.

This month was generally wet, cloudy, and ungenial, with no

extremes of temperature. Sunshine was very deficient, only 34

hours having been recorded, against an averuge of 63 ho'urs.

Twelve days were absolutely sunless. From the 4th to the

18th there were less than 5 hours of sunshine, and on only one

occasion during that period did the sun shine unbrokenly for as

much as half-an-hour. I was informed that barley was being

cut at Wacton, Norfolk, on Nov. 4th. When it is considered

that barley was carted at Rushall on July 15th (see under July)

the protracted character of the harvest of 1912 is forcibly

demonstrated.

December.

Cyclonic conditions prevailed almost throughout the month,

and changes in barometric pressure were sudden and rapid,

-with the advent, one after another, of storm centres from the

Atlantic. Great mildness prevailed, the mean temperature of

the month having been as much as 5° above the average. On

the 14th the thermometer reached 57‘2°, and, after Dec. 3rd,

there was not one frost (in the screen) during the remainder of

the month. One more snowless Christmas Day has to be added

to the already long list. The open weather, combined with the

general earliness of vegetation throughout the year, resulted in

an unusual display of garden flowers at Christmas, when roses,

winter aconites, snowdrops ( Galanthus Elwesii), blue hepaticas,

and many other flowers were blooming freely in the open.

Sunshine was again deficient, 15 days being quite sunless.
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The Seasons.

The following tables show the mean temperature and rainfall

of the four seasons, together with those of the five previous

years, compared with the usual averages. Winter comprises

the three months December to February inclusive; Spring,

March to May ;
Summer, June to Angust

;
and Autumn,

September to November.

Temperature.

Seasons. 1907. 1908. 1909. 1910. 1911. 1912. Average

Depar-
ture of

1912 from
average.

Winter -

Spring -

Summer -

Autumn -

degrees

36‘2

47'6

57’8

507

degrees

38'8

46‘3

59'8

51‘6

degrees

37'5

46‘6

58‘4

49'6

degrees

39'2

47'4

59'5

49'0

degrees

40‘2

47'8

63'6

50‘9

degrees

40‘8

49’4

60'0

47’6

degrees

38‘0

46'3

60'3

50'2

degrees

+ 2'8

+ 37
— 0‘3

— 2'6

Year - - 48'4 49'0 48'0 497 50'5 49'6 487 +0'9

Rainfall.

Seasons. 1907. 1908. 1909. 1910. 1911. 1912. Average

1 tepar-
tui e of

19 2 from
average.

Winter
Spring -

Summer -

Autumn -

in.

6'09

777
574
6‘57

in.

6'21

6'97

7'30

5‘94

in.

3’41

5'68

875
7'32

in.

9'96

770
7'62

7’58

in.

8'55

671
4'50

8'02

in.

8'00

3'60

17'25

7'58

in.

5’37

573
6'87

8'38

in.

+2'63

-F53
+ 1078
— 0'80

Year - 26'25 2576 27'82 3F84 26'67 35'03 2575 +978

The Winter was 0'6° milder than the previous Winter, which

was the warmest since 1903, and, like the Winters of 1910 and

1911, had an excessive rainfall. The Spring was the mildest

since 1882, and the driest since 1893. The Summer was but

little below the average temperature owing to the great heat in

the middle of July, but the rainfall was nearly three times the

average of a normal Summer, and, even omitting the August
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flood, was exceptionally wet. As the table shows, the total

rainfall of the three Summer months was nearly four times as

great as in the three similar months of 1911. The Autumn was

considerably colder than usual, due chiefly to the cold of Sep-

tember, but the rainfall was slightly below the average amount.

The Year.

The year 1912 exhibited some singular contrasts. An
exceedingly mild winter was interrupted at the beginning of

February by a week of Arctic cold, while an abnormally cold

and wet Summer had one week of tropical heat sandwiched

into the middle of July. The great beauty of 1912 was its

Spring, but the brilliant skies of April and the lovely Spring

weather of that and the following month were subsequently

quite overshadowed by the dreary Summer and disastrous floods

which followed, and from which this part of the country will

take long to recover. Taking the year as a whole, however,

bad as a great deal of the weather was, it was not so uniformly

ungenial from beginning to end as some previous years, e.g.,

1860 and 1879. In tne latter year winter continued with great

severity until May, and there was no Spring at all
;
whereas in

1912 the Winter was, on the whole, an exceedingly mild one,

and the Spring one of the most beautiful on record. The mean

temperature of the year was about a degree above the average.

Sunshine, from the returns with which Mr. Willis has again

been good enough to furnish me, was 210 hours below the

average. The total rainfall at Norwich, 35'03 ins., was a

record back to 1860, the previous heaviest year’s rainfall there

having been 34'97 ins. in 1882. The maximum fall for the

County of Norfolk, reported to the Norfolk Rainfall Organisa-

tion, was that of Cawston, where the Rev. T. H. Marsh

registered 38'72 ins. This excess was largely due to a local

thunderstorm in May. I am informed, however, that at Bylaugh

Park, near East Dereham, 40‘74 ins. were gauged. According to

“ Symons’s British Rainfall,” the largest reported year’s rainfall

for Norfolk between 1860 and 1912 was at Dunham in 1872, and

amounted to 44'46 ins. In the same year slightly over 40 ins.

were also measured at Hardingham, Pickenham, and Swaffham.

VOL. IX. G
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IV.

NOTES ON THE GREAT NORFOLK RAINSTORM
OF 25th AND 26th AUGUST, 1912.

By Arthur W. Preston, F.R.Met.Soc.

Read 25t1i February, 1913.

As will be seen from the foregoing “Meteorological Notes” for

1912, a very rainy period of weather set in over this district on

the 18th July, as much as 3’02 ins. of rain having fallen between

that date and August 2+th, only 7 out of the 38 days having

been rainless. On Sunday, August 25th, the weather seemed

to improve, and the day was very fine, but towards evening the

barometer began to fall, and this and a “ watery ” sunset

indicated an early renewal of the wet weather. At 9 p.m. the

barometer (corrected and reduced to sea level) stood at 29'55

ins., and was still falling. The barograph chart shows that

after midnight the fall was much more rapid. By 9 a.m. it had

fallen to 29'08 ins., and by 1 p.m. to almost exactly 29 ins. A
temporary rise ensued between 1 and 4 p.m., after which the

mercury was steady till 10 p.m., when it again rose without

interruption for 36 hours. The cause of the disturbance was a

small depression, which appears to have come up from France,

and whose centre was at 9 a.m. on the 26th situated over the

Thames Estuary. The depression moved nearly northwards

and deepened rapidly in its course. The centre must have

passed over the vicinity of Norwich about 1 p.m., and this

supposition is confirmed by the sudden backing and rising of

the wind at about that time. The rain began to fall at Norwich

about 4 a.m., and appeared to increase in intensity as the

morning proceeded. By 9 a.m. 1'03 ins. had fallen. The

greatest volume of water fell between 9 a.m. and 3.15 p.m.

(4‘96 ins.); between 3.15 p.m. and 5.40 p.m. a further '60 in.

was added, after which, although it still continued raining
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without intermission for a further 15 hours, the intensity had

greatly decreased, and only '75 in. fell during that period, of

which but little, it is said, fell after 4 a.m. The total rain

gauged by me in the 29 hours between 4 a.m. of the 25th and

9 a.m. of the 27th was the unprecedented amount of 7'34 ins.

To show how extensive the storm was, at the foot of this paper

I give a list of the totals of the various stations of the Norfolk

Rainfall Organisation (with one or two additions) for the 29

hours ending 9 a.m. August 27th. It is understood that the

gauges at Dilham and Acle overflowed, which accounts for the

totals given at these places being so much less than at other

stations at no great distance. It will be seen from this list that

all the localities where over 7 ins. of rain were measured were

in an area between Hethersett on the west and Moulton (near

Acle) on the east, Sprowston on the north, and Dunston on the

south, and that the greatest rain occurred at Brundall (8'09 ins.),

which is about the centre of this area.

According to the particulars given by Dr. H. R. Mill in his

interesting and exhaustive paper read before the Royal

Meteorological Society on the 20th November, 1912, rain

began to fall as early as 1 a.m. in the neighbourhood of

Colchester, and the storm centre travelled at the rate of about

20 miles an hour. In his computation of the total amount of

rain which fell over Norfolk generally, Dr. Mill stated that the

2,044 square miles of the county had a mean rainfall of 5'08 ins.,

corresponding to 150,242,000,000 gallons, or a total weight of

670,720,000 tons. With regard to the amount of water carried

by the rivers, he stated that a calculation had been made which

showed that the River Yare at Yarmouth drained an area of

about 1,200 square miles, of which the total volume of water

was 102,752,000,000 gallons, which weighed 458,714,000 tons,

and it was interesting to notice that the Yare and Wensum

above their junction carried almost exactly one-third of this

amount. The Yare below the junction of the Wensum, and

including the Waveney, also carried one-third, and the Bure

also carried one-third of the total quantity of rain. The

interesting fact connected with this was that the area of highest
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rainfall lay between Norwich and Yarmouth, and that the

rivers above Norwich were all the time flowing from a region

where the rainfall was smaller towards one where it was higher.

Had the area of most intense rainfall been shifted a few miles

to the westward, the severity of the floods at Norwich must

have been very much greater. In my own opinion the direction

and force of the wind was an important factor in the cause of

the disastrous inundations with which the County of Norfolk

was visited. It is well known that a strong north-west wind

will at any time cause floods in low-lying districts adjacent to

the rivers Yare and Wensum by reason of the obstruction by

the wind of the flow of water to the sea through the flowing up

of high tides, and it was near the period of Spring tides at the

time. On August 25th and 26th, after the wind had at about

1 p.m. on the former day shifted from the north-east to the

north-west, it blew with great force from the latter quarter for

nearly 17 hours. According to observations taken by Mr. J. H.

Willis, F.R. Met. Soc., at Southwell Lodge, Ipswich Road,

Norwich, with a pressure-tube anemometer, the maximum wind

velocities observed every hour during the period ranged from

24 to 42 miles an hour, or equal to wind forces 6, 7, and 8 ;

while at Great Yarmouth I am officially informed that the

anemometer on the Sailors’ Home registered force 9, or about

50 miles an hour. This continuous high wind doubtless kept

back the water which was at the time falling in such a prodigious

downpour.

At Norwich the water rose to a level never before recorded.

The “flood marks” at the New Mills show that the highest

level was about 18 inches higher than that of the flood of 1614,

although Mr. A. E. Collins (City Engineer) informs me that the

flood of 1614 was previously exceeded by about three inches by

the “ Candlemas Flood” of 1570, and that the latter previously

held the record. The 1912 flood was about three feet higher

than that of 1878, which can still be remembered by many

persons. The 1878 flood had been, however, exceeded not

only in 1570 and 1614, but also in 1646, 1734, 1762, and 1770.

According to “Browne’s History of Norwich,” published in
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1814, it appears that the flood of 1614 (or 1615 as it is there

stated) occurred on November 30th, and was known as “St.

Andrew’s Flood.” In 1646 it is recorded that the flood occurred

on November 15th, and “boats were rowed in several of the

streets.” “A great flood” occurred on the 31st December,

1734, and was of nearly the same level as that of 1878. Of

the 1762 flood Browne records, “On October 27th a great

inundation which laid 300 houses and 8 parish churches under

water ”
;
also “ a great flood” on 19th November, 1770.

Mr. Collins states that there was also a flood in 1696, known

as the “St. Faith’s Flood,” which came within about four inches

of the 1878 flood. There are no available records of the quantity

of rain which fell in any of the floods prior to 1878, but in the

latter year, when the flood occurred in the middle of November,

it was the culminating point of a very rainy period of fifteen

days. Although the previous August had been wet, the follow-

ing September and October were not abnormally so. But with

the advent of November rain fell daily, the total from November

1st to 14th having been as much as 4'40 ins., or more than three

times the average for the period. On the top of this, on the

15th, 1'34 ins. more fell, making 5'74 ins. for the fifteen days;

and this last fall caused the flood of that year, when the

Heigham district suffered severely, though considerably less so

than in 1912. It is interesting to compare these figures with

those of the 1912 flood. In 1912 we had an exceptionally dry

April and May, a rather wet June, then a dry time till July

18th, when very heavy rains set in, resulting in no less than

5‘95 ins. falling in the 38 days (five weeks and three days)

immediately preceding the great flood-rain. Strictly to compare

the period before the 1912 flood-ram with that of 1878 we must,

however, only take the preceding 14 days, and there we find

that considerably less fell in 1912 than in 1878, viz., 2'35 ins.

in 1912 against 4'40 ins. in 1878. Therefore it is not so

surprising how a comparatively small fall as 1'34—which was

the actual flood-rain of 1878—caused so great a deluge in

proportion to the extraordinary fall of 7 "34 ms. which fell in 29

hours in 1912. Taking, however, the fall of the previous
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fortnight in each case in conjunction with the actual flood-rain,

we have the following results :— 1878, 5‘74 ins.
; 1912, 9‘69 ins.

It would seem that the attendant winds in 1878 were, as in

1912, from the north-west, so doubtless had a similar effect in

retarding the flow of the water to the sea. The rain accom-

panying the 1912 flood was of a very persistent, penetrating

character, and much driven about by the wind, and was not of

the steady thunder-rain type
;
in fact, no electrical disturbance

was observed at any time throughout the continuance of the

rain. It reminded one more of the snow-blizzard of the 18th

January, 1881. It is a matter for congratulation, however, that

the occurrence did not take place in mid-winter, and was not in

the form of snow, as the depth of snow would have been equal

to more than six feet on the level
;
and how many houses

would have withstood the weight of six feet of solid snow on

their roofs ? Yet the measurement of rain which fell shows

us that such a contingency could be possible !

To give any detailed account of the devastating damage

wrought by this unprecedented downpour, or of the noble efforts

made to assist the great number of persons rendered homeless

by the flood, and of the splendid response made both by County

and City to the appeals for pecuniary assistance, would fill a

whole number of these Transactions, and would be beyond the

scope of these notes, which are merely intended to place upon

record the general meteorological conditions prevalent at the

time, and the amounts of rain registered in various parts of the

County. Although (I am informed by the County Surveyor)

that no less than 103 bridges and culverts in the County of

Norfolk were destroyed or seriously damaged by the water, and

although the flooding was so severe that the electric light

service in Norwich was suspended for three days and the tram

service for two days, it is gratifying to know that only three

lives were lost—a remarkably small number when compared

with the deaths one occasionally reads of in floods in other

places. The public health also suffered but little, and the

alarmist statements which appeared in some of the London

newspapers of fever following the flood were pure inventions.
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The death-rate, according to the returns, was remarkably low ;

that of the week ending August 31st was 10'6 per 1000, against

20'2 in the corresponding week of the fine Summer of 1911;

for the week ending September 7th it was 13'5, against 21‘8 in

1911, and for the week ending September 14th only 7'7, against

19‘7 in 1911. I am much indebted to Dr. Mill for allowing me

to illustrate this paper with a reproduction of his admirable map

showing the rainfall of the district during this disastrous flood,

as well as to the Royal Meteorological Society, for whom the

map was originally prepared. My thanks are also due to Mr.

Collins for furnishing me with the accompanying table of

heights of previous floods at Norwich.

The Combined Rainfall of August 25th and 26th, 1912, at

Norfolk Stations :

—

Ius.

Denver 3'92

Wereham 4'24

Sporle 272

Dunham 3‘57

Watton 3'80

Caston 3'85

Santon 4'66

Blakeney 4‘90

Great
Witchingham3'37

Cawston 6'05

Hingham 3'99

Honingham 672

Ins.

Wymondham 6' 5 2

Hethersett 7'33

Keswick 6’88

Drayton 6'60

Sprowston 7'50

Catton 7'62

Norwich

—

Cemetery 7*51

Eaton 7'34

Ipswich Rd. 7'36

Brundall 8'09

Moulton 773

Northrepps 576

Ins.

Gunton 6’89

Worstead 5'89

Dilham :: 3'86

Rippon Hall 6'05

Coltishall 6'88

Acle
: 7‘05

Ormesby 6'59

Gt.Yarmouth 5' 12

Dunston 7’22

Swainsthorpe 7*01

Saxlingham 6'65

Hedenham 4’03

Geldeston 4'48

* Gauge overflowed.
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V.

THE FAUNA AND FLORA OF NORFOLK.

Part XIII.—Ichneumons.

By Claude Morley, F.Z.S., F.E.S., M. Soc. Ent. France,

Deutsche Ent. Gesellschaft, etc.

So wonderfully complete was the first account of the Ichneumons

of Norfolk, published in these Transactions (Vol. V., part 5,

pp. 603-632) by John Brooks Bridgman in 1894, that

it has rendered any earlier revision and addition a work of

supererogation. This was Bridgman’s last paper, and he had

then been working upon the subject—exclusively upon Norfolk

material, with the exception only of occasional shooting visits to

Wimbledon—for just about 20 years
;
so the satisfactory result

he attained cannot be unlooked for. I have seen a good deal

of his private correspondence on the subject, especially that to

his collaborator, the late Mr. E. A. Fitch, of Maldon, and this

attests throughout the exceptional zeal with which he pursued

the subject of British Ichneumons. His List contains records

of 616 species, of which a few are in duplicate, and a great

many are now regarded as synonymous
;

both these points

need revision, but it is in the discovery of older names for

those employed, along with all systematists of his period, by

Bridgman, and in the adaptation to modern classification that

his List must be considered old-fashioned. I have worked

through it critically
;
and what especially strikes one is the

peculiar completeness of records among the more obscure

groups, while the larger and less difficult—such as the

Anomalides, in which is not a single personal record of his

—

are comparatively neglected and ill-represented. The only

small and difficult group he failed to tackle is the Orthocentrides,

and this was nowhere understood till the appearance of Prof.

Thomson’s monograph upon it in 1898. The majority of the
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hosts in the former List were not from Norfolk, and these I

have omitted, retaining only the names of those from wffiich

Ichneumons have been bred in the County. I have added

synonyms only -when a name has been altered from that in the

former List, and the number of these will well illustrate the

vicissitudes through which the study has passed during the last

twenty years. The records from Paget’s “ Yarmouth ” and

Stephens’ “Illustrations” are still retained for what they are

worth, which amounts to little nowadays. Where no authority

for a record is instanced, Bridgman is understood
;
and the

name quoted is always that of the captor, for the whole of the

earlier records are upon his authority, and the more recent ones

—all those since the date of his List, in fact—are upon my
own. Thus he is responsible for all Mr. E. A. Atmore’s earlier

records, and I have had the pleasure of naming the latter ones.

Besides these, many species from the County have at various

times been sent to me for determination by Mr. C. J . Wainwright,

Mr. E. Brunetti, Mr. F. C. Hinde, Mr. E. A. Elliott, and others;

while specimens thence were in the late Mr. A. Beaumont’s

collection, and I have myself occasionally collected both in the

Broads and upon the West Coast. I have marked additions to

the former splendid List with an asterisk, and the total number

now known in Norfolk is 675—a number at present exceeded

by no pubiished county list, though those of Suffolk and Surrey

(embodied in my “ British Ichneumons ”) wall probably rather

exceed it, but that of Devonshire is 585, and no other county

has yet been sufficiently worked to attain a position. The total

of the indigenous kinds in Britain is 1,517.

I have added a short and preliminary List of the other

parasitic Hymenoptera that have chanced to come under my
observation from time to time

;
but this part of the study has

received practically no attention in the County hitherto, and,

although he collected them, Bridgman published next to nothing

upon the Braconidse, etc. His collection of them, preserved in

the Norwich Castle Museum (though not, I believe, along with

the remainder of his Hymenoptera, which I have three or four

times consulted in the Committee Rooms since 1899), will be

i
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of more service to future students than it was to himself. His

collection also contains numerous specimens, apparently co-

types, from Sweden of Thomson’s species. Would that some

competent person would examine it, and so publish an adequate

account of the Norfolk Braconidae, Evaniidae, and Cynipidae,

which would not be difficult
;
though we shall have to wait a

good many years for that of our Chalcididae
;
and even the

Proctotrypidae are very little known in Britain.

ICHNEUMONID/E.

(1st List, Trans. Norf. Soc. 1894, pp. 608-632.)

Sub-Family ICHNEUMONINAL
Hoplismenus " ALBIFRoNS, Grav. A female at King’s Lynn

in August, 1909 (Atmore).

Automalus ALBOGUTTATUS, Grav. “Norfolk in June”

(Stephens).

TROGUS LUTORIUS, Fab. Taken by Laddiman, also by

Atmore, at King’s Lynn (Bridgman). Rare

about Yarmouth (Paget).

PROTICHNEUMON " PISORIUS, Linn. A female at King’s

Lynn (Atmore, 1905).

„ ERYTHROGASTER, Steph. “This fine and

conspicuous insect was found by the late

Rev. J. Burrell in Norfolk, and sent by

him to Mr. Haworth, from whose

collection I obtained it ” (Steph., Illus.

vii., 188). [This is the Ichneumon

expectatorius of Bridgman’s list.]

COELICHNEUMON DERASUS, Wesm. One male at Eaton in

July.

,, bilineatus, Gmel. A common parasite of

Abraxas grossulariata.

„ CONSIMILIS, Wesm. Bridgman took both

sexes
;
the female at Cromer.
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COELICHNEUMON LINEATOR, Fab. A small female at King’s

Lynn in 1906 (Atmore). Two males

bred from larvae found under bark at

Brundall.

,,
IMPRESSOR, Zett. Bred at Lynn on June

11th from Gortyna flavago, by Atmore.

,,
*COMlTATOR, Linn. A single male at King’s

Lynn (Atmore, 1912).

„
::LEUCOCERUS, Grav. A male at King’s

Lynn (Atmore, 1910).

STENICHNEUMON "CULPATOR, Schr. A single example of this

probably Western species at King’s

Lynn in August, 1903 (Atmore).

„ OCHROPIS, Gmel. Norwich.

„
s,:

PICTUS, Grav. One female of this probably

Western species at King’s Lynn on 19th

May, 1903 (Atmore).

Cratichneumon NIGRITARIUS, Grav. “Taken in Norfolk,

in June” (Stephens); Sparham (Norgate);

King’s Lynn in 1906 (Atmore).

,, FABRICATOR, Fab. Cromer in August, 1903

(Elliott)
;

King’s Lynn (Atmore).

Doubtless common.

,, ANNULATOR, Fab. (curvinervis, Fllmgr.)

Ringstead Downs in August (Morley)

:

King’s Lynn (Atmore); Norwich.

,, FUGITIVUS, Grav. A male at Norwich

(Bridgman)
;
a female at King’s Lynn

in 1906 (Atmore).

,,
LANIUS, Grav. Males at King’s Lynn in

1906 (Atmore). Not uncommon in the

neighbourhood of Norwich.

,,

:,:RUFlFRONS, Grav. Both sexes commonly
at King’s Lynn (Atmore).

,,

:
'
:PALLlDlFRONS, Grav. A male at King’s

Lynn in 1906 (Atmore).

,, "RUFICEPS, Grav. King’s Lynn (Atmore,

1910). A rare species.
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Melanicheumon leucomelas, Gmel. Not uncommon
;

Mousehold and Earlham.

„ BIMACULATORIUS, Pz. A single female at

Brundall on September 17th, 1884.

,, SATURATOR IUS, Linn. King’s Lynn (At-

more). Earlham and Brundall.

„
:;'PERSCRUTATOR, Wesm. A male at King’s

Lynn in 1906 (Atmore).

„ NUDICOXA, Thoms. Both sexes not rare at

Lynn (Atmore).

Barichneumon RIDIBUNDUS, Grav. King’s Lynn in 1906

(Atmore). A male at Eaton in July.

„ HERACLEAN^E, Bridg. I took a female at

Lynn.

,, ALBICINCTUS, Grav. Eaton in June

(Morley); King’s Lynn (Atmore). Very

common.

,, PLAGIARIUS, Wesm. Eaton, near Norwich,

in August (Transactions, Ent. Soc., 1889,

p. 411).

„ B1LUNULATUS, Grav. Common.

,, ANATOR, Fab. Two females at Norwich.

,, GEMELLUS, Grav. It appears to be generally

distributed, but not common
;
Heigham,

Earlham, Brundall, and King’s Lynn.

,, VESTlGATOR,Wesm. (deceptor, Gr.) “Found
in Norfolk” (Stephens); King’s Lynn
(Atmore, 1910) ;

Norwich.

,, LEPIDUS, Grav. King’s Lynn in 1906

(Atmore)
;
Filby Broad and Eaton near

Norwich (Morley). Males at Brundali

and Norwich.

„ *VACILLATORlUS, Grav. A male at King’s

Lynn (Atmore, 1912).

Ichneumon *deliratorius, Linn. King’s Lynn in 1910

(Atmore).

,, SARCITORIUS, Linn. (vaginatorius ,
Linn.)

Both sexes at King’s Lynn, 1906 (Atmore).

Common.
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Ichneumon CiEDATOR, Grav. “ Found in Norfolk ”

(Stephens, Illus. Man., vii., 162).

,,
LATRATOR, Fab. Norwich (Beaumont)

;
King’s

Lynn (Atmore) : Metton (Morley). Not
uncommon ;

Earlham, Brundall, and Cromer.

„ MOLITORIUS, Grav. Recorded from Norfolk

by Paget.

„ LANGUIDUS, Wesm. Two males at Eaton and

Earlham in July and August.

,,
EXTENSORIUS, Linn. (luctatorins , Linn.)

King’s Lynn, 1906 (Atmore). Common.

„ "XANTHORIUS, Forst. Both sexes at King’s

Lynn in 1906 (Atmore).

„ GRACILENTUS, Wesm. A single female at

Earlham in August.

„ CONFUSORIUS, Grav. King’s Lynn in 1906

(Atmore). The males are common, the

females less so.

,,
MACROCERUS, Thoms. The only British speci-

men is a Brundall male, named by Professor

Thomson, of Lund.

,,
PRIMATORIUS, Forst. One female at Mousehold

Heath on 5th September, 1883 (Thouless).

,,
*RAPTORIUS, Grav. A very typical female at

King’s Lynn in 1906 (Atmore).

,,
EMANCIPATUS, Wesm. A male in the neigh-

bourhood of Norwich.

,,
INSIDIOSUS, Wesm. One female at Brundall

in August, 1878.

,,
CESSATOR, Mull. “it occurs in Norfolk”

(Stephens).

Chasmias MOTATORIUS, Fab. Very common.

Ctenichneumon CASTIGATOR, Fab. Common.

,, FUNEREUS, Fourc. A single male at Eaton,

near Norwich.

,,
REPENTINUS, Grav. Known as British

solely on the statement—“From Mr.

Haworth’s collection : taken in Norfolk”

(Stephens, Illus. Man., vii., 189), till

Harwood took a maleat Colchester, 1904.
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CTENICHNEUMONMESSORIUS, Grav. Two females at Earlham.

,, divisorius, Grav. Both sexes at King’s

Lynn by Atmore (Morley).

Spilichneumon OCCISORIUS, Fab. King’s Lynn (Atmore).

Common.

AMBLYTELESPALLIATORIUS, Grav. Brundall and Mousehold

Heath.

„ VADATORIUS, Illig. One female in Norfolk

(Thouless).

,, NEGATORIUS, Fab. (ornatorius ,
Gr.)

“
Found

occasionally in Norfolk” (Stephens).

„ ARMATORIUS, Forst. Norwich.

„
' subsERICANS, Grav. Males at King’s Lynn

(Atmore).

,, oratorius, Fab. Two males at Mousehold

Heath in September.

„ *UNIGUTTATUS, Grav. Males at King’s Lynn

(Atmore).

PROBOLUS ALTICOLA, Grav. Not uncommon.

Hepiopelmus Wariegatorius, Panz. A fine female in a

town garden at King’s Lynn in August,

1905 (Atmore).

PLATYLABUS RUFUS, Wesm. King’s Lynn (Atmore). Swept

at Horning, 15th June, 1901 (Morley).

,, PEDATORIUS, Fab. Common. Var. iridipennis,

Wesm. Norwich, and by Thouless.

,,
TENUICORNIS, Grav. The only British record is

“ Rare; taken in Norfolk” (Stephens, Illus.

Man., vii., 129).

,. *PUMILI0, Hlmgr. A male at King’s Lynn in

1906 (Atmore).

„ PACTOR,Wesm. Earlham, near Norwich (Bridg-

man). A female on September 11th at

King’s Lynn (Atmore, 1912).

,,
DIMIDIATUS, Grav. A male at King’s Lynn in

1906 (Atmore). Mousehold Heath.

,,
’’’ALBINUS, Grav. A male on July 12th at King’s

Lynn (Atmore, 1912).
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Ap^leticus INCLYTUS, YVesm. Introduced as British from

Lakenham (Thouless). Earlham in July.

Both in coll. Bridgman.

HERPESTOMUS NASUTUS, YVesm. Earlham in August. Var.

intermedins, Wesm. Eaton, August, 1881.

,, FURUNCULUS, Wesm. Earlham, Eaton, and

Mousehold Heath, in August and September.

„
: BRUNNEICORNIS, Grav. King’s Lynn (Atmore,

1912).

Ph^OGENES ARGUTUS, Wesm. Ringstead Downs (Morley).

Introduced as British from Eaton and Earl-

ham, commonly.

„ SEMIVULPINUS, Grav. Found in Norfolk; not

common (Stephens) : King’s Lynn (Atmore,

1910). Common at Norwich and Brundall.

,, PLANIFRONS, Wesm. Brundall in August.

,,
TREPIDUS, Wesm. Hethersett and Wroxham in

May.

„ ISCHIOMELINUS, Grav. Common.

,, IMPIGER, Wesm. Norwich and Earlham in

August and September.

,,
BELLICORNIS, Wesm. A pale-legged form at

Brundall and Earlham in May and Septem.

,, NANUS, Wesm. Eaton in July and August.

,,
STIMULATOR, Grav. “ Found in Norfolk

”

(Stephens).

,,

:
‘ M ACULICORNIS, Steph. A female at King’s Lynn

(Atmore, 1910).

,,
CALLOPUS, Wesm. Common.

,,
FULVITARSIS, Wesm. Common.

Diadromus variicolor, Wesm. “ Four males from Gunton

by Cromer” (Bridg., Trans. Ent. Soc.,

1889, p. 413), on August 1st, 1887, one being

referable to the var. intermedins, Wesm.
Doubtless Runton is intented.

,,
COLLARIS, Grav. Eaton in July (Bridg.) Ring-

stead Downs and Mousehold Heath, June

(Morley).

VOL. IX. H
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EPITOMUS PARVUS, Thoms. First found in Britain, “ occa-

sionally in the neighbourhood of Norwich.”

OlORHlNUS PALLID IPALPIS, Wesm. Not uncommon in

Autumn : Eaton, Earlham, Mousehold. Var.

striatus, Bridg. At the same three localities

in September.

yETHECERUS LONGULUS, Wesm. Norwich in June and Earl-

ham in Sept. (Trans. Ent. Soc. 1881, pp.

149 et 150).

,, NITIDUS, Wesm. Bred at Lynn from Cosmia

dijfinis (Atmore). Earlham, Gunton,

Lakenham, and Heigham, in July and Sept.

,, DISCOLOR, Wesm. A single female at Earlham

in September, 1877.

,, DISPAR, Wesm. Common.

DIC.ELOTUS PUMILUS, Grav. Mouselold in June. Doubtless

abundant.

,,
CAMERONI, Bridg. Heigham and Earlham in

August.

Colpognathus CELERATOR, Grav. King’s Lynn (Atmore).

Centeterus opprimator, Grav. Common at Brundall.

ISCHNUS NIGRICOLLIS, Grav. Norwich.

TRACHYARUS CORVINUS, Thoms. “ En hanne har Bridgman

sandt till paseende fran England” (Thomson).

A single male at Earlham in July, presumably

a co-type of the species.

Alomyia debellator, Fab. Norfolk (Curtis, Brit. Ent.

pi. cxx.) King’s Lynn (Atmore)
;
Hunstanton

in September, 1900 (Brunetti). The male is

very common, but the female is rarely seen
;

Bridgman had only one female.

Sub-Family CRYPTINiE.

Trichocryptus cinctorius, Fab. A female at Acle

(Thouless). Several in dykes at Mar-

tham Broad, 1st September, 1901, by

O. E. Janson (Morley).
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Cratocryptus STOMATICUS, Grav. Eaton and Earlham in

June.

,, ANATORIUS, Grav. Household Heath in August.

,, PARVULUS, Grav. King’s Lynn (Atmore).

Brundall and Heigham osier carr.

Cubocephalus NIGRIVENTRIS, Thoms, (cal iginosis, Gr.,

female.) Sparham (F. Norgate). A
female at King’s Lynn (Atmore, 1912).

„ OVIVENTRIS, Grav. Earlham.

Microcryptus perspicillator, Grav. Captured and bred

at Lynn from Trachea piniperda{Atmore).

Earlham in July.

„ FLAVOPUNCTATUS, Bridg. Described (Trans.

Ent. Soc. 1889, p. 414) from males taken

at Household Heath early in Oct., 1881.

,, RUFIPES, Grav. A female at King’s Lynn

(Atmore, 1912).

„ IMPROBUS, Grav. Two somewhat doubtful

males at Earlham in September.

,, GRAM INICOLA, Grav. Brundall and Laken-

ham.

,, ABDOMINATOR, Grav. (ye/imafor, Gr.) Cromer

(Elliott)
;
King’s Lynn in 1906 (Atmore).

Hales common
;
females at Eaton.

„ ARRIDENS, Grav. King’s Lynn (Atmore,

1910). Common.

„ NIGROCINCTUS, Grav. {jucundus,Gv.) Hales

very common
;

females at Eaton and

Household.

„ ERYTHRINUS, Grav. {lacteator, Gr.) Hales at

Earlham and Brundall in July and August

;

females at Foxley Wood (Thouless), Nor-

wich, and Horning Ferry.

,,
"BASIZONIUS, Grav. A female at King’s Lynn

(Atmore, 1910).

,,
SPERATOR, Hull. Rockland Broad in June,

1901 (Horley) Felthorpe.
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Microcryptus MICROPTERUS, Grav. {jejunator, var. 1, Gr.)

Males common, but females not yet

noticed in the County.

,,

:

'TRICINCTUS, Grav. A male at King’s Lynn

(Atmore, 1912).

,,

: LEUCOSTICTUS, Grav. King’s Lynn (Atmore,

1910).

Acanthocryptus NIGRICOLLIS, Thoms. (subtilicornis ,
Gr.,

excl. maleb Recorded under the latter

name from Heigham in June.

,, HOPEI, Mori. Lakenham in September.

„ QUADRISPINOSUS, Grav. King’s Lynn

(Atmore, 1912). Brundall in October.

,,
NIGRITA, Grav. Earlham and Eaton in

September.

Glyphicnemis *PROFLIGATOR, Fab. King’s Lynn (Atmore).

Common at Metton towards the end of

August (Morley).

,, ? VAGABUNDA, Grav. Bridgman’s record pro-

bably refers to the last species.

,, BREVIS, Grav. Ringstead Downs (Morley);

King’s Lynn in 1906 (Atmore). Earlham

in August.

PHYGADEUON ‘ VAGANS, Grav. Females at King’s Lynn

(Atmore, 1912).

,, NANUS, Grav. Earlham (Entomologist, 1880,

p. 53).

,, BRACHYURUS, Thoms. Earlham in June, and

named by Thomson, from Eaton.

„ FLAVIMANUS, Grav. One male at Mousehold

Fleath in July.

,, VARIABILIS, Grav. Caistor in August, 1908

(Morley)
;
King’s Lynn (Atmore). Com-

mon in May.

,, DUMETORUM, Grav. A male, named by

Thomson, at Brundall in May.

,, EXIGUUS, Grav. Not uncommon at Norwich.
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PhYGADEUON mixtus, Bridg. (Honiteles). Described from

Brundall near Norwich.

„ HERCYNICUS, Grav. Horsham St. Faith

(Morley) ;
King’s Lynn (Atmore). First

found in Britain at Eaton, Heigham, and

Brundall.

,, BREVITARSIS, Thoms. Earlham and Wroxham
in August and September. Named by

Thomson.

,, NITIDUS, Grav. King’s Lynn in 1906 (At-

more). Earlham, Eaton, and Heigham
in September.

„ OVATUS, Grav. Earlham in August.

,, FUMATOR, Grav. Cromer (Elliott)
;

King’s

Lynn in 1906 (Atmore)
;

Horning and

Winterton (Morley). Very common, as

also is the var. troglodytes, Gr.

,,
INFLATUS, Thoms. Taken by Bridgman.

,, SCAPOSUS, Thoms. Taken for the first time

in Britain, with its two allies, in Norfolk.

,, DIMIDIATUS, Thoms. Taken by Bridgman.

„ ROTUNDIPENNIS, Thoms. Mousehold Heath

in August ^(Bridgman)
;
and on 9th June,

1901 (Morley). Elsewhere it is only

known from Sweden.

Panargyrops tenuipes, Grav. (Hemiteles ruficaudatus,

Bridg.) Wroxham and Earlham in July.

,, AiREUS, Grav. Common.

,, *PELLUCIDATOR, Grav. King’s Lynn (Atmore,

1910).

,, TENUIS, Grav. (H. fragilis, Gr.) Generally

distributed
;
bred by Bridgman at Norwich

in May, 1881, from the previous year’s nests

of the spider, Agroeca (Agelena) brunnea,

Bl. H. formosus, Desv., Earlham in

June and July.

,,
CLAVIGER, Tasch. [Nematopodius .ater, Bridg.)

Males common close to Norwich towards

the end of May
;
no females seen.
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Orthopelma luteolator, Grav. Common ;
bred from

galls of Rhodites eglanterice, Htg.

Spinolia FULVEOLATA, Grav. (Catalytus Mangeri, Gr.) A
pair at Brundall and Horning Ferry in June and

September.

Hemiteles ’fulvipes, Grav. Common.

,,
SUBMARGINATUS, Bridg. Bred from cocoons of

Apanteles congestus taken at Mousehold

Heath.

,,
SCABRICULUS, Thoms. The first British speci-

men was taken (Trans. Ent. Soc. 1886,

p. 340) at Eaton in July, and named by

Prof. Thomson.

,,
' CAPREOLUS, Thoms. The first British male was

taken {lib. cit. p. 340) near Norwich and

named by Thomson. Omitted in Bridgman’s

County List.

,,
CONFORMIS, Gmel. Bred at King’s Lynn from

Lithocolletis Frolichiella (Atmore).

,,
bicolorinus, Grav. Common.

,, AREATOR, Panz. King’s Lynn in 1906 (Atmore).

Common.

,,
CINGULATOR, Grav. King’s Lynn (Atmore).

Common.

„ PICTIPES, Grav. Earlham in July.

,,
VARIICOXIS, Tasch. The only British record is

from Earlham in July.

,,
CASTANEUS, Tasch. Earlham in July.

,, INCISUS, Bridg. Heigham and Earlham in July

and September.

., FLORICOLATOR, Grav. Earlham and Lakenham.

,, SORDIPES, Grav. Aylsham
;
bred from Cynips

Kollari galls. Only British record.

,,
*CYNIPINUS, Thoms. Introduced as British and

named by Thomson (Trans. Ent. Soc. 1886,

p. 339), from the neighbourhood of Norwich.

Omitted in Bridgman’s List.

1. Hemiteles rufipes Bridg., and H. tibialis Bridg. (Trans. Norf. Soc. 1894, pp. 614 et

615) are manuscript names.—C.M.'
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Hemiteles SIMILIS, Gmel. Common.

,, OBSCURUS, Bridg. The only known exponents

of this species are two males bred from the

egg-bags of a spider, found at Eaton in a

rolled-up nettle leaf, protected by the spider

herself
;
one parasite was developed from

each sac (Trans. Ent. Soc., 1883, p. 54).

„ LjEVIGATUS, Ratz. (furcatus, Tasch.) Bred

from Gracillaria auroguttella at Lynn

(Atmore). Not uncommon.

„ BIANNULATUS, Grav. Brundall in May.

,, CHIONOPS, Grav. Earlham and Eaton in May,

August, and September.

,, BALTEATUS, Thoms. Only known in Britain

from the Heigham osier carr, August.

,, IMBECILLUS, Grav. Common. Bridgman raised

both sexes from the cocoons of Apanteles

glomeratus, out of Pieris brassicce.

„ OXYPHIMUS, Grav. Earlham in September.

,, ARGENTATUS, Grav. (gyrini, Parf.) Brundall in

May.

„ STAGNALIS, Thoms. The only British records

are from Norfolk, where Bridgman bred it

from a spider’s nest, and caught it at Brundall

and Heigham carr.

,,
AESTIVALIS, Grav. Cromer (Elliott)

;
King’s

Lynn (Atmore); Roydon Fen, near Diss

(Morley). Common.

,, HADROCERUS, Thoms. The only British specimen

is a female, taken at Earlham in July, 1889.

,,
SUBANNULATUS, Bridg. Earlham in September.

,,
GRACILIS, Thoms. Hickling Broad in June

(Morley); Brundall and Norwich; bred from

spiders’ nests. Common.

,,
*ANGLICAN US, Mori. I swept the type of this

species in Roydon Fen, near Diss, on 8th

June, 1900 (Morley).
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HEMITELES VALIDICORNIS, Thoms. Found to be British, at

Eaton, in September ; named by Thomson.

Cecidonomus INIMICUS, Grav. (Hemiteles). Eaton and

Earlham.

,,

'|:GALLICOLA, Bridg. Bridgman took three males

at Norwich; not in his List.

Pezomachus ZONATUS, Fbrst. Common
;

bred from the

spider Agroeca brunnea, Bl.

,,
COSTATUS, Bridg. Not uncommon about Norwich.

,, ACARORUM, Linn. A male, named hortensis by

Thomson, at Brundall. Var. avidus, Forst.

One male in Heigham osier carr. Var.

xylochophilus, Forst. Ranworth Broad,

June (Morley); Brundall, and Horning Ferry.

,, MANDIBU LARIS, Thoms. The only British male

was taken near Norwich in September.

„ FESTINANS, Grav. The var. posthumus, Forst.,

found at Mousehold Heath.

,, NIGRITUS, Forst. Earlham, Eaton, and Brundall.

„ SPINULUS, Thoms. The only British male is

from Norwich (Tr. E. S., 1886, p. 341).

,, TENER, Forst. Not uncommon about Norwich.

,, FORMICARIUS, Fab. Near Norwich. Var.

Hemimachus ovatus, Bridg., at Brundall in

mid-September, 1881.

,, MULLERI, Forst. Mousehold. Var. incertus,

Forst., is common at Norwich.

„ DISTINCTUS Forst Mousehold.

,,
? CAUTUS, Forst. The type has not yet been found;

the doubtfully synonymous Hemimachus
rufipes, Bridg., was described from Norwich

males.

,,
ANALIS, Fbrst. First found in Britain, not un-

commonly, near Norwich.

,,
ATTENTUS, Fbrst. (transfuga, Fst.) Common.

,. TONSUS, Fbrst. Only known as British from

Mousehold females, bred out of Apan teles

congestus, probably from Plusia gamma.
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Pezomachus : PUMILUS, Forst. A female swept in a lane at

Winterton, June, 1901 (Morley).

,, INTERMEDIUS, Forst. Ringstead Downs (Morley).

Common in the neighbourhood of Norwich;

the male form, anguinus, has also occurred

at Norwich.

,, VAGANS, Oliv. Buckenham. The form discedens,

Forst., swept in Ranworth Broad in June,

1901 (Morley).

,, IMPOTENS, Forst. Earlham in July.

„ TIMIDUS, Forst. One somewhat doubtful female

at Norwich.

,, OCHRACEUS, Forst. Common.

,, "MODESTUS, Forst. Cromer in Aug., 1903 (Elliott).

,, AGILIS, Grav. A single male, named by Prof.

Thomson.

,, CARNIFEX, Forst. The form rufulus
,
Forst., is

common
;
the form juvenilis, Fst.,is recorded

from Eaton; the form debilis, Fst., was

swept by Morley, at Wroxham, in June.

,, ? NIGRICORNIS, Forst. The type has not been

noticed
;

the doubtfully associated male,

Hemimachus piceus, Bridg., was swept at

Mousehold Heath early in August, 1882.

,, CORRUPTOR, Forst. Horning Ferry in June, 1901

(Morley)
;
common. The var. fannus, Fst.,

is common about Norwich, probably with

var. dubitator, Fst.

,, INSTABILIS, Forst. Female doubtless abundant,

but not noticed
;
males common.

,, CURSITANS, Grav. (Hemimachus rufotinctus,

Bridg.) Felthorpe in June.

,, DETRITUS, Forst. The only British record is

from Apanteles at Mousehold.

,,
comes, Forst. (viduus, Fst.) Three females at

Norwich.

VOL. IX. I
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PEZOMACHUS FASCIATUS, Fab. Common ;
bred from Apanteles

cocoons in September, 1880, and from nests

of Agroeca brunnea, BI.

„ palpator, Grav. (insolens, Fst.) Bred at King’s

Lynnfrom Coleophorafuscedinella{Atmore).

Stilpnus GAGATES, Grav. Brundall in July.

,, PAVONINE, Scop. King’s Lynn, one female (Atmore,

1912); Eaton in July.

,, BLANDUS, Grav. Occasionally at Norwich in June

and August.

Atractodesvestalis, Hal. Heacham in August, 1906

(Morley)
;
common.

,, BICOLOR, Grav. Norwich in May and July.

,, GILVIPES, Holmgr. A female at Rockland Broad

in June (Morley); Lakenham in May.

,, EXILIS, Hal. Ringstead Downs, Horning Ferry

in June, 1901, and Burnham Thorpe (Morley);

Norwich in May and July.

,, COMPRESSUS, Thoms. Wroxham in June.

Exolytus lzevigatus, Grav. Common.

,, SPLENDENS, Grav. Brundall in July.

,,
‘ SCRUTATOR, Hal. A male swept in Roydon Fen,

near Diss, on 8th June, 1900 (Morley).

CALLIDIOTESLURIDATOR, Grav. (properator ,
Hal.) Common.

Mesostenus OBNOXIUS, Grav. A female at King’s Lynn in

1906 (Atmore)
;

Brundall marshes, near

Norwich.

NEMATOPODIUS '
;FORMOSUS, Grav. Several specimens at

King’s Lynn (Atmore, 1913).

Pycnocryptus PEREGRINATOR, Linn. Norwich, Brundall,

and Cromer, in June and August
;
some-

what doubtful, because Bridgman mistook

the correct male.

Spilocryptus incubitor, Strom. King’s Lynn, one female

(Atmore, 1912); Norwich.

,, CIMBICIS, Tschsk. A male at King’s Lynn in

1906 (Atmore); bred from Trichiosoma at

Norwich.
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Spilocryptus migrator, Fab. Common.

„ ABBREVIATOR, Fab. (Agrothereutes). Twice
in Norfolk (Curtis)

; a male bred from

Taleporia pseitdobombyceUa in May, 1898

(Atmore)
;
common at Household, Norwich

;

and the form pygoleucits, Gr., common.

,, AMCENUS, Grav. Both sexes first bred in

Britain, by Laddiman, in Norfolk.

GAMBRUS ORNATUS, Grav. Eaton and Brundall in May and

August.

Aritraniselegans, Desv. Brundall in July and October;

several of this fine species in coll. Bridgman.

,, CARNIFEX, Grav. Brundall in July and September.

,,
SIGNATORIES, Fab. Bred from Odynerus borings

in bramble sticks from Norwich.

IDIOLISPA ANALIS, Grav. King’s Lynn (Atmore); common.

GONIOCRYPTUS TITILLATOR, Linn. Eaton in June.

Cryptus MOSCHATOR, Fab. Common.

,,
TARSOLEUCUS, Schr. Household Heath in June

(Morley)
;

King’s Lynn in 1906 (Atmore).

Common.

,,
LUGUBRIS, Grav. Heigham, Brundall, and Horning

Ferry.

,, VIDUATORIUS, Fab. Holme-juxta-Mare in August,

1906 (Morley); King’s Lynn (Atmore)
;
Norwich.

Probably quite common.

,, OBSCURUS, Grav. West Runton in August (Wain-

wright)
;
King’s Lynn in 1906 (Atmore). Very

common.

,,
DIANNE, Grav. Taken at Bawsey Heath, near

Gayton (Atmore)
;
and again in 1906 (Morley).

Habrocryptus PORRECTORIUS, Fab. Eaton in July and

September.

„ BRACHYURUS, Grav. (hostilis ,
Gr.) Earlham

in July and September.

CAENOCRYPTUS ANTENNATUS, Bridg. The only known speci-

mens are two females (only one now in

coll. Bridgman), taken at Eaton on 4th

April, 1874 ;
not again seen in twenty

years’ collecting there.
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Sub-Family PIMPLIN2E.

Phidias *ac1CULATUS, Voll. Mr. Atmore took a single male

of this species in 1912 (Morley). Bridgman’s

single example is from Surrey.

Xylonomus PILICORNIS, Grav. Earlham, one.

,, SECURICORNIS, Holmgr. The second known
specimen was taken by Bridgman at Earl-

ham, and is in his collection at Norwich

Castle
;
the first is Swedish.

Rhyssa PERSUASORIA, Linn. One of the first three British

specimens was taken by W. J. Hooker, of

Norwich (Donovan, 1813) ;
Norfolk (Curtis)

;

King’s Lynn (Atmore) ; Sparham (Norgate). I

cut both sexes of Sirex gigas from their borings

in a pine post at Horning Ferry in June, 1901,

and Mr. Nevinson had taken two or three females

of R. persnasoria flying round the holes (Morley).

Norwich.

Ephialtes MANIFESTATOR, Linn. Norfolk (Curtis)
;
common

about Great Yarmouth (Paget). Probably

mistaken for the next species.

,,
CARBOBARIUS, Chr. (imperator ,

Bridg. List).

King’s Lynn, one female (Atmore, 1912).

Norfolk
;
not rare in Suffolk.

„ TUBERCULATUS, Fourc. Bred from the beetle,

Saperda populiiea (Thouless).

PERITHOUS MEDIATOR, Fab. King’s Lynn (Atmore). Norwich.

„ DIVINATOR, Rossi. King’s Lynn (Atmore). Nor-

wich.

PlMPLA ROBORATOR, Brit. Cat. Norwich.

,,
GRAMINELLA5, Holmgr. Said to be common by

Bridgman.

,,
INQUISITOR, Scop. (stercorator ,

Fab). Earlham.

,,
SIMILIS, Bridg. First discovered at Earlham and

Brundall.

,,
TASCHENBERGI, Schm. (nigriceps ,

Tasch.) Captured

by Thouless at Drayton, 1885 : omitted from

Bridgman’s List, and possibly an error for P.

pomorum, post.
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PlMPLA DILUTA, Ratz. Females at King’s Lynn in 1906

(Atmore). Discovered as British locally at

Brundall in 1877.

,, DIDYMA, Grav. Swept at Burnham Thorpe, August,

1906 (Morley). “Common.”

,,
' MELANOCEPHALA, Brit. Cat. Swept in boggy part of

Surlingham Broad on 10th June, 1901 (Morley).

„ BREVICORNIS, Grav. Ringstead Downs, near Hun-

stanton (Morley)
;

King’s Lynn (Atmore).

Common.

,,
PUNCTIVENTRIS, Thoms. First found in Britain at

Mousehold.

,, POMORUM, Ratz. Drayton (Thouless)
;
King’s Lynn

in 1906 (Atmore).

,,
SAGAX, Htg. First bred in Britain from Retinia

turionana at Lynn (Atmore).

,,
DETRITA, Holmgr. Wroxham, Filby, Winterton,

Hickling, and Surlingham Broads (Morley).

Common.

,, INSTIGATOR, Fab. King’s Lynn (Atmore)
;
West

Runton (Wainwright). Common.

,, ARCTICA, Zett. The form opacellata, Desv., at

Norwich (Wheeler).

,,
TURIONELLAI, Linn. (examinator ,

Fab.) West Run-

ton (Wainwright)
;
Earlham in June (Morley)

;

King’s Lynn in 1906 (Atmore). Common.

,,
MACULATOR, Fab. (scanica ,

Vill.) Hunstanton

(Brunetti)
;

King’s Lynn (Atmore). Common.

,,
' ALTERNANS, Grav. One at King’s Lynn (Atmore,

1912).

,,
BRASSICARLE, Poda. {rufata, Bridg.) Found in

Norfolk (Norgate)
;

King’s Lynn (Atmore).

,, RUFATA, Gmel. {flavonotata, Hlg.) King’s Lynn
(Atmore)

;
Brundall and Norwich.

„ OCULATORIA, Fab. King’s Lynn in 1906 (Atmore);

Earlham.

,,
" ORNATA, Grav. A male in Ranworth Broad on 15th

June, 1901 (Morley); King’sLynn (Atmore, 1913).
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Polysphincta VARIIPES, Gray. Brundall in May.

,, SUBRUFA, Bridg. Not found since Atmore

discovered it at King’s Lynn in June, 1887.

Acrodactcla DEGENER, Hal. Norwich and Brundall.

SCHIZOPYGA CIRCULATOR, Pz. Recorded from Norfolk by

Bridgman.

Clistopyga INCITATOR, Fab. Norwich.

,, RUFATOR, Holmgr. The only British record is by

Bridgman :
“

I took a female of this splendid

insect at Brundall, June 3rd, 1881 ” (Trans.

Ent. Soc., 1882, p. 162). It is still in his

collection at Norwich.

LYCORINA TRIANGULIFERA, Hlmgr. A male bred or captured

at Lynn, May, 1887 (Atmore). In coll. Bridgman.

Glypta ELONGATA, Hlmgr. A female at Brundall in July,

1881 (Trans. Ent. Soc., 1887, p. 377).

,, MONOCEROS, Grav. Brundall.

,, CERATITES, Grav. Cromer in August (Morley).

Common in Norfolk.

„ PARVICORNUTA, Bridg. A female bred from Acrobasis

consociella at Lynn (Atmore).

,,
GENALIS, Moll. King’s Lynn, probably bred from

Tortrices (Atmore).

„ HTJSITATOR, Grav. Mousehold and King’s Lynn.

„ TROCHANTERATA, Bridg. Described from examples

swept from ling at Mousehold, June.

,, VULNERATOR, Grav. Bred from Catoptria scopoliana

at Lynn (Atmore). Norwich.

,, "SIMILIS, Bridg. Two females swept in Surlingham

Marsh in June, 1901 ( Morley

\

„ RESINANTi, Htg. Bred from Retinia resincma at

King’s Lynn (Atmore).

,, teres, Grav. Norwich.

,, PEDATA, Desv. (pictipes, Tasch.) Lynn (Atmore). A
probable dark form at Earlham.

,, INCISA, Grav. Bred from Penthina picana at King’s

Lynn (Atmore). West Runton in August, 1900

(Wrinwright). Earlham.
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Glypta NIGRINA, Desv. (flavipes, Desv.) Bred from Anti-

thesia and Pcedisca at Lynn (Atmore).

„ LUGUBRINA, Holmgr. (mensurator, Gr.) West Run-

ton (Wainwright). Eaton and Horning Ferry.

,, BIFOVEOLATA, Grav. Common at Earlham, etc.

,, FLAVOLINEATA, Grav. Eaton and Brundall.

,,

:
‘ SCALARIS, Grav. King’s Lynn in 1906 (Atmore).

Stilbops CHRYSOSTOMA, Grav. (vetula, Gr.) Both sexes

about King’s Lynn (Atmore, 1913). Earlham

in May.

Cryptopimpla calceolata, Grav. (Lissouota leptogaster,

Hlg.) Both sexes at Hunstanton towards

end of September, 1900 (Brunetti). Males

at Strumpshaw, and rather plentiful in

autumn about Norwich.

„ QUADRILINEATA, Grav. (blanda, Bridg. List).

Eaton on 9th June, 1901 (Morley). Earl-

ham and Buckenham Ferry.

Syzeuctus "maculatorius, Fab. One male at King’s

Lynn in 1906 (Atmore).

Lissonota parallela, Grav. Earlham.

,, LINEATA, Grav. Both sexes on Statice at Holme
on 19th August, 1906 (Morley).

,, insignita, Grav. The male at Eaton.

„ VICINA, Hlmgr. Earlham.

,, LINEARIS, Grav. Mousehold Heath.

,, LEUCOGONA, Grav. Both sexes at King’s Lynn
(Atmore, 1912).

,, BELLATOR, Grav. Hunstanton (Elliott) ;
Metton

in August (Morley). Very common.

,,
VARIIPES, Desv. (commixta, Hlmgr.) King’s Lynn

(Atmore, 1913). Not uncommon.

„ CYLINDRATOR, Vill. King’s Lynn (Atmore);

Hunstanton (Brunetti); West Runton in 1900

(Wainwright)
;
Ringstead, Docking, and Cromer

(Morley). Very common.

„ SULPHURIFERA, Grav. King’s Lynn (Atmore);

Hunstanton (Elliott) ; Burnham Thorpe, Ring-

stead, and Metton (Morley). Common.
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LlSSONOTA FEMORATA, Hlmgr. Found to be British, at

Brundall and Earlham, by Bridgman
;

King’s

Lynn (Atmore).

,, VARIABILIS, Hlmgr. Captured and bred from

Penthina picana at King’s Lynn (Atmore).

,, UNICINCTA, Hlmgr. Brundall, Eaton, and Earl-

ham; identification doubtful. But I have recently

seen it, taken by Atmore, from King’s Lynn

(Morley).

,, CARBONARIA, Hlmgr. Bredfrom Retinia tirrionana

at King’s Lynn (Atmore).

,, TRANSVERSA, Bridg. Described from an Earlham

female taken in August.

,, ERRABUNDA, Hlmgr. Several females at King’s

Lynn (Atmore, 1912). Brundall.

,, ? DUBIA, Hlmgr. Doubtfully introduced as British

by Bridgman, from Lynn.

MENISCUS SETOSUS, Fourc. Sparham (Norgate).

,,
SULCATOR, Mori. (impressor, Bdg.) Common in

Norfolk.

,,
IMPRESSOR, Grav. The var. suborbitalis at Brundall

and Mousehold.

,, NITIDUS, Grav. (agnatus, Bridg. List). Earlham.

Alloplasta MURINA, Grav. (Exetastes albitarsus, Gr.)

King’s Lynn in 1906 (Atmore)
;
Norwich,

common.

Phytodeetus CORYPHAEUS, Grav. Common in Norfolk;

several times bred by Atmore.

,,
POLYZONIAS, Forst. (segiueiitator, Gr.) Bred

at Lynn from Tortrix decretana (Atmore).

Norwich and Wroxham.

,,
'"’GENICULATUS, Thoms. Several about King’s

Lynn (Atmore, 1913).

,,
OBSCURUS, Desv. Said to be common by

Bridgman.

,, *ORNATUS, Desv. A female at King’s Lynn in

1906 (Atmore).
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Lampronota caligata, Grav. Bawsey Heath (Atmore).

Earlham.

„ MELANCHOLICA, Grav. (nigra, Gr.) Bawsey

Heath (Atmore). He recently took several at

King’s Lynn.

COLLYRIA CALCITRATOR, Grav. Norfolk (Curtis)
;
many at

Filby Broad (Morley); King’s Lynn (Atmore).

Common.

CEdematopsis scabricula, Grav. Not uncommon at Brun-

dall and Heigham in July and August.

THYMARIS FASCIATA, Bridg. The unique male was captured

near Norwich by Thouless, 1884.

Banchus FALCATOR, Fab. Males at West Runton in 1900

(Wainwright)
;

and King’s Lynn in 1906

(Atmore)
;
Norwich. Not rare.

,, PICTUS, Fab. Both sexes at King’s Lynn in 1906

(Atmore).

Exetastes CINCTIPES, Retz. (oscidatorius, Fab.) West

Runton in August, 1900 (Wainwright)
;
King’s

Lynn (Atmore)
;
Earlham in June and July.

Doubtless abundant, as it is in Suffolk.

,, NIGRIPES, Grav. The var. ilhtsor, Grav., is

recorded from Harford Bridges in July.

,, GUTTATORIUS, Grav. King’s Lynn (Atmore)
;

Mousehold Heath.

,, CALOBATUS, Grav. The male was first discovered

at Earlham in September, 1878.

,,
LA2VIGATOR, Vill. One male at King’s Lynn

(Atmore, 1912).

Sub-Family TRYPHONIN2E.

Metopius MICRATORIUS, Fab. About Yarmouth (Paget);

Brundall (Bridgman). Atmore found this

species by no means rare in a town garden at

Lynn in July, 1903 (Morley).
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COLPOTROCHIA ELEGANTULA, Schr. Norwich (Beaumont)

;

one at King’s Lynn in 1906 (Atmore).

“ Common,” according to Bridgman, but

never seen in the course of twenty years

in Suffolk.

CHORlNiEUS CRISTATOR, Grav. Bred at Lynn from Tortrix

decretana (Atmore). Common.

,, FUNEBRIS, Grav. Common.

,, "TRICARINATUS, Hlmgr. Males at King’s Lynn

in 1906 (Atmore).

,, FLAVIPES, Bridg. Described from a single male

taken at Mousehold, August, 1878.

,, TALPA, Hal. “ Common.” Very rare in Suffolk.

POLYCLISTUS MANSUETOR, Grav. (Metacoelus)

.

Norwich;

doubtless abundant.

Exochus PODAGRICUS, Grav. (Triclistus). Taken at King’s

Lynn (Atmore).

,, NITIDIFRONS, Thoms. (Triclistus)

.

Bawsey Heath

(Atmore)
;
Mousehold (named by Thomson).

,, GLOBULIPES, Desv. (Holmgreni, Boh.) Bred at

Lynn from Pccdisca semifuscana (Atmore

;

doubtless correct).

,, CONGENER, Hlmgr. (pubiventris, Thoms.) One at

Earlham in June, 1878
;
named by Thomson.

,, NIGER, Bridg. (Triclistus). Type captured at

Earlham early in August, 1882.

,, NIGRIPALPIS, Thoms. Introduced as a common

British insect from Norfolk.

„ FLAVOMARGINATUS, Hlmgr. King’s Lynn (Atmore,

1913) ;
Norwich, Brundall, and King’s Lynn.

,, NOTATUS, Hlmgr. ( Woldstedtii, Hlmgr.) Earlham

in June, 1886.

,, TIBIALIS, Hlmgr. Filby Broad (Morley)
;
Mouse-

hold, Earlham, and Brundall.

„ ALBICINCTUS, Hlmgr. Swept after dark at Winterton

(Morley). Felthorpe.
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Orthocentrus MARGINATUS, Hlmgr. (longicornis, Bridg.

List). Brundall and Earlham.

PlCROSTIGEUS ANOMALUS, Hlgr. (Orthocentrus). Eaton and

Earlham.

STENOMACRUS ::CONCINNUS, Hlmgr. (Orthocentrus). A male

on herbage in Ranworth Broad in June

(Morley).

,, LARICIS, Hal. (O. flaviceps, Bridg. List). “ It

occurs on sallow, whence I took numerous

examples at Household Heath on 9th June,

1901
;
Bridgman also found it there on

ling in July ” (Morley, Ichn. Brit, iv., 70).

,, XONFINIS, Hlmgr. Ranworth Broad, on reeds,

June, 1901 (Morley).

,, "BINOTATUS, Hlmgr. Swept in marsh at Eaton

on 8th June (Morley).

,, [affinis, Zett. Bridgman’s “ Common ” cer-

tainly refers to another species.]

Bassus LjETATORIUS, Fab. West Runton (Wainwright)
;

King’s Lynn in 1906 (Atmore)
;

Hunstanton

(Brunetti) : Cromer, Ranworth and Filby Broads

(Morley). Common.

,, TRICINCTUS, Grav. (nemoralis
,
Hlg.) King’s Lynn

(Atmore)
; Hunstanton in 1900 (Brunetti). Com-

mon.

,, ''MULTICOLOR, Grav. Eight males at Horning Ferry

on 15th June, 1901 (Morley).

,, VARIICOXA, Thoms. Introduced as British from

Mousehold Heath.

„ ANNULATUS, Grav. Recorded, with a query, from

Mousehold
;
doubtless correct.

HOMOCIDUS CINCTUS, Grav. (lateralis, Gr.) Several at King’s

Lynn (Atmore)
;
Brundall and Eaton.

,, BIZONARIUS, Grav. A marsh at Eaton in June

(Morley)
;
Buckenham Ferry, August.

,, OBSCURIPES, Hlmgr. King’s Lynn, several

(Atmore, 1913): Buckenham Ferry and

Earlham.
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Homocidus'flavolineatus, Grav. King’s Lynn in 1906

(in coll. Atmore).

„
:

PECTORATORIUS, Grav. Several about King’s

Lynn (Atmore, 1913).

,, TARSATORIUS, Pz. (exsultans et insignis, Gr.)

Hunstanton (Brunetti)
;

Lynn (Atmore)

;

Lakenham, Heigham, Household, Earlham,

and Buckenham Ferry.

,, ORNATUS, Grav. Bawsey Heath (Atmore).

,, 'NIGER, Mori. The unique male was swept in

Wroxham Broad, June 14th, 1901 (Morley).

,, DIMIDIATUS, Schr. (pictus ,
Thoms.) Several

females at King’s Lynn in 1906 (Atmore);

common about Norwich.

,, PICTUS, Grav. (pumilus, Bridg.) A male at

King’s Lynn in 1906 (Atmore)
;
Eaton.

„ ? STRIGATOR, Fab. Bridgman’s “ Common ” pro-

bably refers to H. flavolineatus, an abundant

species, entirely lacking from his List.

,, ELEGANS, Grav. (nigritarsus, Gr.) Hunstanton

(Brunetti); Runton (Wainwright)
;
Lynn

(Atmore)
;

Burnham Thorpe (Morley)
;

Brundall, Eaton, and Mousehold.

,, PULCHER, Hlmgr. First found in Britain at

Lakenham, Earlham, and Brundall.

,,
SIGNATUS, Grav. Wroxham and Winterton

(Morley)
;

King’s Lynn (Atmore)
;

Eaton,

Mousehold, and Brundall.

,,
HYGROBIUS, Thoms. King’s Lynn (Atmore);

Brundall.

Zootrephus RUFIVENTRIS, Grav. (Holmgreni, Bridg.) King’s

Lynn (Atmore, 1913); Brundall and Felthorpe.

PROMETHUS SULCATOR, Grav. fareolatus, Hlmgr.) Cromer,

Eaton, Hunstanton (Elliott)
;
Wroxham and

Ranworth Broads (Morley); Lynn (Atmore);

Runton (Wainwright)
;

Brundall, Bucken-

ham, etc.
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Promethus "ALBICOXIS, Thoms. On rushes in Hickling

Marsh on 12th June (Morley).

,,
COGNATUS, Hlmgr. Horning Ferry and Wrox-

ham (Elliott)
;
Cromer (Morley). Common.

,,

" :

LATICARP US, Thoms. Rockland Broad, June;

and Metton, August (Morley). Overlooked

by Bridgman.

„ PULCHELLUS, Hlmgr. Winterton (Elliott)
;

Ranworth, Filby, Rockland, and Surlingham

Broads (Morley).

,,
DORSALIS, Hlmgr. Horsey Mere (Morley);

Mousehold, Brundall, and Heigham Carr.

„ FESTivus, Fab. King's Lynn (Atmore) : Cringle-

ford. Probably not uncommon.

TRICHOMASTIX FLAVIPES, Hlmgr. (B. tibialis, Bridg.) “ This

was taken by Mr. Norgate, I believe, in the

county.”

LABROSSYTA SCOTOPTERA, Grav. (Perilissus )

.

In a chalk-

pit at Earlham on 8th June, 1901 (Morley)
;

Earlham in June.

SPHECOPHAGA VESPARUM, Curt. King’s Lynn in June, 1903

(Atmore)
;
Norwich.

PROTARCHUS " RUFUS, Grav. One female at King’s Lynn
(Atmore, 1912).

MESOLEIUS VIRGULTORUM, Grav. King’s Lynn in 1906

(Atmore); Eaton in June and July.

,,
SEMICALIGATUS, Grav. (insolens, Gr.) Hun-

stanton, September (Brunetti)
;
King’s Lynn

(Atmore). Common.

,,
RUFOLABRIS, Zett. Burnham Thorpe in August,

1906 (Morley). “ Common.”

,,
RUFONOTATUS, Hlmgr. The only British record

is from Earlham.

,, ? DORSALIS, Grav. A single doubtfully identified

female at Earlham.

,,
" ELEGANS, Parf. “ It has been taken by Mr.

Bridgman in the Norwich district,” says

Parfitt, E.M.M., 1882, p. 273. Not in the

former’s List.
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MESOLEIUS HAMULUS, Grav. King’s Lynn (Atmore)
;
Nor-

wich.

,, IGNAVUS, Hlmgr. Introduced as British (Trans.

Ent. Soc., 1882, p. 156) from Norwich.

„ ? TENUIVENTRIS, Hlmgr. (eryth rogaster, Hlmgr.)

A single doubtful male at Brundall.

,, ARMILLATORIUS, Grav. ( nec scutellatus, Bridg.)

Near Diss, June (Morley); King’s Lynn
(Atmore, 1912); Brundall.

,, SCAPULARIS, Steph. (difformis et leptogaster,

Hlmgr.) King’s Lynn (Atmore, 1912);

Norwich and Salhouse
; also doubtfully from

Brundall.

,, AULICUS, Grav. Metton, near Cromer (Morley);

King’s Lynn (Atmore, 1912); Norwich.

,, VARIEGATUS, Jur. fsangu inicollis, Gr.) Females

at King’s Lynn in 1906 (Atmore); Brundall

and Cromer.

,, H^EMATODES, Grav. Heigham osier carr.

,, MACULICOLLIS, Steph. (vigens et parvus, Hlmgr.)

Earlham in August.

,, "FORMOSUS, Grav. A male at King’s Lynn

(Atmore, 1912).

,, DUBIUS, Hlmgr. Norwich.

,, FURAX, Hlmgr. Introduced as British, by Bridg-

man, from Norwich.

,, CANlNiE, Bridg.
2 A pair bred from Eriocampa

canince in a Norwich garden.

,, FILICORNIS, Hlmgr. Eaton, Brundall, and at

Mousehold Heath on ling.

,, PYRIFORMIS, Ratz. (unifasciatus ,
Hlmgr.) First

discovered as British at Earlham.

„ MULTICOLOR, Grav. Norwich.

„ COMPRESSIUSCULUS, Thoms. Only known in

Britain from Eaton, in June.

2 Mesoleius pedatus and calcarutus, Bridg., recorded from Norwich and Brundall
(Trans. Norf. Soc., 1894, p. 626), are manuscript names.—C.M.
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DYSPETES PR.EROGATOR, Linn. Several at King’s Lynn
(Atmore, 1912). Common in the autumn.

Trematopygus LATIVENTRIS, Hlmgr. (Rhcestus ). Found in

Britain at Earlham, in May, 1882.

,,
ALBIPES, Grav. ( Tryphon ). Earlham in July.

,,
ATRATUS, Hlmgr. King’s Lynn (Atmore).

TRYPHON ELONGATOR, Fab. Both sexes at King’s Lynn

(Atmore); common about Norwich.

,,
HELOPHILUS, Grav. (biconiittus, Hlmgr.) Felthorpe,

Brundall, and Cringleford, July and August.

„ EXCLAMATION IS, Grav. (confinis ,
Hlmgr.) Metton,

near Cromer, in August (Morley)
; Brundall in

September.

„ EPHIPPIUM, Hlmgr. Most of my specimens were

captured in Norfolk, where Wainwright found it

commonly in August, 1900, at West Runton
;

Atmore at King’s Lynn in 1906; and I took it

three years later about Cromer and Metton on

flowers of Heracleum spliondylium (Morley, Ichn.

Brit, iv., 183). First found as British (Entom.,

1880, p. 54) at Lakenham, etc.

,, RUTILATOR, Linn. Common.

„ TROCHANTERATUS, Hlmgr. King’s Lynn (Atmore,

1913). Common.

,, VULGARIS, Hlmgr. King’s Lynn (Atmore, 1912);

Norwich.

,,
SIGNATOR, Grav. Common.

Otoblastus LUTEOMARGINATUS, Grav. One at King’s Lynn
(Atmore, 1913); Norwich. Doubtless very

rare.

Exyston CINCTULUM, Grav. King’s Lynn (Atmore, 1912).

Not uncommon.

,,
BREVIPETIOLATUM, Thoms. (Cteniscus triangitla-

torius, Hlmgr.) Several at Lynn (Atmore).

Acrotomus LUCIDULUS, Grav. King’s Lynn (Atmore).

,, SEXCINCTUS, Grav. (Cteniscus ). Common.

,,

’' SUCCINCTUS, Grav. Several at King’s Lynn by

Atmore (Morley).
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Acrotomus ;;:MESOLEPTOlDES, Steph. One taken at Lynn by

Atmore, 1912 (Morley).

Smicroplectrus QUINQUECINCTUS, Grav. (Cteniscus erosus,

Hlmgr.) King’s Lynn (Atmore).

Diaborus LITURATORIUS, Linn. ( Cteniscus ). King’s Lynn

(Atmore, 1910); Earlham.

ExENTERUS PICTUS, Gray. King’s Lynn (Atmore)
;
Norwich.

,,
HOSTILIS, Hlmgr. Lakenham, Brundall, and

near Norwich in May and June.

,,
LIMBATELLUS, Hlmgr. Eaton and Brundall in

May and June ;
naming uncertain.

,,
MlTIGOSUS,Grav. (TVj^/iom ; Cteiiiscuslimbatus,

Hlmgr.) Twice giyen in Bridg. List under

these names. Bred from a sawfly at Earl-

ham ; a pair at Brundall.

„ LINEOLA, Steph. (Dahlbomi ,
Hlmgr.) Horning

Ferry at the end of June.

„ BIMACULATUS, Hlmgr. King’s Lynn (Atmore).

Both sexes first found in Britain at Brundall,

in autumn.

,,

:,:BASALIS, Steph. A couple at King’s Lynn

(Atmore, 1912).

TRICAMPTUS APIARIUS, Grav. Bawsey Heath, Lynn (Atmore).

Doubtless very rare.

MESOLEPTUS BIPUNCTATUS, Grav. (inarginatus ,
Bridg.) De-

scribed from Brundall, in May, 1881.

,,
TYPHAS, Fourc. King’s Lynn in 1906 (Atmore).

Common in marshy places.

,,

:;:VILL0SULUS, Thoms. First found in Britain at

Rockland Broad, 10th June, 1901 (Morley).

,,
FUGAX,Grav. “TakeninNorfolk”only(Stephens).

Norwich and Felthorpe.

,,
TESTACEUS, Fab. King’s Lynn (Atmore) ;

Norwich. The record is duplicated by Bridg.

under Mesoleius.

,,
*RUFIC0RNIS, Grav. Cromer in August (Elliott)

;

King’s Lynn in 1906 (Atmore).
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Mesoleptus [attenuates, Bridg. Bridgman describes this,

without locality. Another species, the

“? gracilis, Holm.,” of his List, appears to

still be undescribed.]

„ CINGULATUS, Grav. Said to be common in

Norfolk
;
taken by Atmore about Lynn in

1912.

„ MACRODACTYLUS, Hlmgr. (scutellatus ,
Bridg.)

Two females near King’s Lynn (Atmore,

1912) ;
Horning Ferry on 29th June, 1882.

Perispudus SULPHURATUS, Grav. (Mesoleptus ). Brundall

in August.

CATOGLYPTUS FORTIPES, Grav. King’s Lynn, by Atmore, in

1906 (Morley)
;
Norwich and Brundall, J une.

,, ’ANTILOPE, Grav. Both sexes at King’s Lynn

in 1906 (Atmore).

„ FUSCICORNIS, Gmel. King’s Lynn, June (At-

more) ; Ranworth Broad, June (Morley).

EjURYPROCTUS GENICULOSUS, Grav. Heigham and Brundall

in July and August.

,, ATOMATOR, Miill. Norwich, Brundall, and

Buckenham Ferry in June and October.

„ NIGRICEPS, Grav. “ Some years ago I bred

several specimens of E. nigriceps from the

cocoons of the Hawthorn sawfly, which I

had collected from the hedges round Norwich

during the winter months, but although I

always secured all the cocoons I met with, I

have never either bred or taken it since that

one spring ” (Trans. Norf. Soc., 1894, p. 606).

„ MINUTUS, Bridg. Only known from two males

taken at Brundall in May, 1882.

,,
ALBOPICTUS, Grav. (Mesoleins transfuga,

Hlmgr.) Brundall in July and August;

Holmgren’s name is recorded doubtfully

from King’s Lynn.

VOL. IX. J
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EURYPROCTUS ? XANTHOSTOMUS, Grav. (rufocinctus , Ste.)

“ Found in Norfolk, June” (Stephens).

,, NOTATUS, Grav. (sinister ,
Brisch.) Cromer in

August, 1903 (Morley)
;
Earlham in mid-

September, 1879.

Perilissus FILICORNIS, Grav. Surlingham Marsh in June,

and taken by Atmore at King’s Lynn (Mor-

ley). Very common. P. variator is a variety.

„ RUFONIGER, Grav. (vernalis ,
Gr.) Common.

,, PALLIDUS, Grav. Brundall and Horning Ferry

during June and July.

,,
SPILONOTUS, Steph. (subcinctus ,

Hlmgr.) Very

common.

,,
' ORBITALIS, Grav. (bucculentus ,

Hlmgr.) Several

taken in a King’s Lynn garden during June

and August (Atmore).

„ PICTILIS, Hlmgr. Norwich.

,,
NiEVIUS, Gmel. (limitaris ,

Gr.) Common.

,,
LUTEOLATOR, Grav. (Gorskii ,

Ratz.) King’s

Lynn in 1906 (Atmore); Norwich in July.

ECLYTUS ORNATUS, Hlmgr. Earlham in September.

„ ?FONTINALIS, Hlmgr. A form, probably of this

species, on ling at Mousehold.

Euceros '
,:CRASSICORNlS, Grav. A female at King’s Lynn in

1906 (Atmore).

SCOLOBATES AURICULATUS, Fab. King’s Lynn in September,

1909, by Atmore (Morley)
;
one specimen at

Brundall in June.

Prionopoda STICTICA, Fab. Mousehold Heath in July.

,,
GLABRA, Bridg. Heacham in July (Elliott). The

typical sexes were taken at Norwich at the

end of July, 1879.

Lathrolestus BIPUNCTATUS, Bridg. Earlham in June ;
the

type is from Surrey.

,,
MARGINATUS, Thoms. The only British record

is from Mousehold.

,,
UNGULARIS, Thoms. Norwich on 9th June,

1878 ;
named by Thomson.
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Monoblastus NEUSTRLE, Schr. Doubtfully recorded by

Bridgman from Brundall.

„ EXSTIRPATORIUS, Grav. (Icevigatus ,
Hlmgr.)

Horning and Wroxham Broad in June

(Morley)
;

“ Norfolk.”

,, CHRYSOPUS, Gmel. (Caproni ,
Bdg.) Earlham.

Polyblastus VARIITARSUS, Grav. Heacham and Hunstan-

ton in August (Elliott). Common. Atmore

has taken at King’s Lynn both the type

form and what Bridg. thought var. Sten-

hammari.

„ PASTORALIS, Grav. Brundall.
3

,, Pmarginatus, Hlmgr. An untypical specimen

at Brundall
;
needs confirmation.

,, PINGUIS, Grav. One at King’s Lynn (Atmore,

1912). “Common.” Very rare in Suffolk.

,, "Westringi, Hlmgr. King’s Lynn (Atmore)

;

on hazel bushes at Ringstead Downs in

August (Morley).

,, "WAHLBERGI, Hlmgr. Atmore takes many at

King’s Lynn in July (Morley).

ERROMENUS CALCATOR, Mull. {Polyblastus carinat its, Hlmgr.)

One at King’s Lynn (Atmore, 1912) ;
Earl-

ham.

,, BRUNNICANS, Grav. King’s Lynn (Atmore)
;

Earlham.

,,
' PUNCTULATUS, Hlmgr. Lirst British male swept

at Eaton on 9th June, 1901 (Morley).

„ FRENATOR, Grav. King’s Lynn (Atmore, 1912);

Poringland, Brundall, and Eaton.

GRYPOCENTRUS albipes, Ruthe. Bred from Fenusa pumilio;

Earlham and Lakenham.

,,
ANOMALUS, Brisch. Only found in Britain

at Earlham and Brundall.

ADELOGNATHUS CHRYSOPYGUS, Grav. First found in Britain

at Earlham.

3. Bridgman alio records “ Trematopygus ? procurator, Gr.,” which I cannot
place, from Buckenliam Ferry.
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Sub-Family OPHIONIbLE.

Plectiscus EURYSTIGMA, Thoms. A female at Earlham in

September.

,, ? MELANOCERUS, Forst. A doubtful specimen at

Buckenham
;
only British record.

,, COLLARIS, Grav. Bridgman took the var.

spilotus at Eaton in May and June.

Aperileptus albipalpus, Grav. Earlham in July.

Proclitus PRAETOR, Hal. (grandis ,
Fst.) Earlham at the

end of September, one female.

EUSTERINX OBSCURELLA, Forst. The only British specimen

was taken at Earlham in May.

Dicolus *subtiliventris, Forst. Two males at King’s

Lynn (Atmore, 1912).

Helictes ERYTHROSTOMUS, Gmel. (Idioxenus). Aylsham

in May.

,, MEDIATOR, Schiod. (idioxenus). Brundall in

July. Probably not rare.

PORIZON DISSIMILIS, Grav. (hostilis ,
Bridg. List). A single

female at Brundall.

,,
HARPURUS, Schr. Eaton (Bridgman)

;
Heacham in

in August (Elliott).

DlAPARSUS *GEMINUS, Hlgr. A large female at King’s Lynn

(Atmore, 1913).

,,
VERSUTUS, Hlmgr. (Thersilochus). Earlham

in August and September.

,, RUFIPES, Hlmgr. “ At the end of August and

September I took the small Thersilochus rufipes,

hitherto unrecorded as British. I had never

met with it before
;
but this year I took two

females, and the males were so plentiful that

I often had more than a score in the net at a

time ” (Trans. Norf. Soc., v., p. 64), at Earlham

(lib. cit. p 623).

„ *MICROCEPHALUS, Grav. Males at Ringstead,

near Hunstanton, August, 1906 (Morley).
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Thersilochus MORIONELLUS, Hlmgr. Roydon Fen, near

Diss, in June, 1900 (Morley)
;

queried

from Brundall in June, though doubtless

correct.

„ TRIANGULARIS, Grav. Hethersett and Nor-

wich during May and June.

,, RUFIVENTRIS, Brisch. (flavicornis, Thom.)

Bred from Nematus gallicola, Eaton. °

,, JOCATOR, Fab. Diss and Winterton in June,

1900 and 1901 (Morley). Common .

°

,, CARINATUS, Bridg. Described from Laken-

ham, near Norwich, July, 1880 ;
one

female.

„ MODERATOR, FIlmgr. Norwich in May and

June. Probably not Linnaeus’ species.

Cremastus :;: DECORATUS, Grav. King’s Lynn (Atmore, 1913).

,, INTERRUPTOR, Grav. Yarmouth (Griffiths).

,, TNFIRMUS, Grav. Swept at Heacham on 27th

July, 1903 (Elliott).

,,
‘ SPECTABILIS, Grav. A beautiful male at King’s

Lynn (Atmore, 1913).

Campoplex FALCATOR, Fab. Bred in Norfolk from Pygczra

bucepliala (Norgate).

,,
AUGUSTATUS, Thoms. Bred at King’s Lynn

from Cabera pusaria (Atmore), and at

Gunton Wood from a Geometric! larva

(Campbell-Taylor).

,,
TEREBRATOR, Forst. Earlham in May.

,,
'CULTRATOR, Grav. One female of this rare

species at King’s Lynn (Atmore, 1912).

„ XENOCAMPTUS, Forst. The only British specimen

is from Market Drayton (Thouless).

,,
ANCEPS, Hlmgr. Heigham osier carr in August.

Rare in Britain.

,, CONFUSUS, Forst. Females at King’s Lynn
(Atmore, 1912); Norwich.
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Campoplex bucculentus, Hlmgr. West Runton in August

(Wainwright) ;
King’s Lynn (Atmore) ;

Cromer in August.

,, LEPTOGASTER, Hlmgr. Eaton in May.

,, ERYTHROGASTER, Forst, Winterton in June

(Morley). Very common.

„ DISCLUSUS, Forst. Earlham in September.

,, ZONELLUS, Forst. Bred at King’s Lynn from

Enpithecia pitlchellata (Atmore).

,, SOBOLICIDA, Forst. Bridgman records “ Suboli-

cita" from Felthorpe in June; the only

mention of this species in Britain.

,, TENUIS, Forst. Eaton and Earlham in July.

,, Marine, Schm. (facialis, Hlmgr.) Norwich.

SAGARITIS BRACHYCERA, Thoms. The only British record is

from Earlham in July.

„ AGILIS, Hlmgr. The only British record is from

Earlham in July.

,, HOLMGRENI, Tschek. (fasciata, Bridg., et mac-

roura, Thoms.) The types of Bridgman’s

name were found at Horning in June. He
records “ macrocera, Thom.”, with a query,

from Eaton in August.

,, ERYTHROPUS, Thoms. First found in Britain at

Brundall in May and July.

,, ZONATA, Grav. King’s Lynn, several (Atmore.

1913). Common.

,, ANNULATA, Grav. West Runton in August (Wain-

wright). This is probably the “ annulipes,

Tschek.” of Bridgman’s List, from Brundall

in June.

Cymodusa LEUCOCERA, Hlmgr. Mousehold and Eaton in

October. Doubtless common.

CASINARIA ORBITALIS, Grav. Brundall and Sparham (Nor-

gate).

LlMNERIUM ALBIDUM, Gmel. Captured in 1906 and bred

from Eupithecia absynthiata at Lynn (At-

more). Common.
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Limnerium GENICULATUM, Grav. King’s Lynn (Atmore).

Canidiella SUBCINCTA, Grav. Eaton in July.

,, EXIGUA, Grav. (pusilla ,
Ratz.) Earlham, Brun-

dall, and Gunton (? Runton) in July.

„ TROCHANTELLA, Thoms. First found in Britain

at Earlham in October.

,,
*PALLID I PES, Brisch. Males at King’s Lynn

(Atmore, 1913).

Nepiesta ABERRANS, Grav. A single male at Earlham in

June.

Nemeritis "cremastoides, Hlmgr. A female bred at

Merton on 14th May, 1896, from Coccyx

strobilella (E. R. Bankes).

,, GRACILIS, Grav. (macrocentra
, Gr.) King’s

Lynn (Atmore)
;

Cromer in August, 1903

(Morley).

Phobocampa CRASSIUSCULA, Grav. (Limneria). King’s

Lynn (Atmore, 1912) ;
Earlham.

,, BICINGULATA, Grav. Earlham in August.

,, ’"OBSCURELLA, Hlmgr. A female swept at

Winterton on 11th June (Morley); King’s

Lynn (Atmore, 1913).

Spudastica Kriechbaumeri, Bridg. (Limneria). Ranworth

Broad in June (Morley) : Brundall.

Omorga MUTABILIS, Hlmgr. (Limneria)

.

Common about

Norwich and King’s Lynn.

,, FAUNUS, Grav. West Runton in August (Wain-

wright); Lynn (Atmore, 1912) ;
Ringstead Downs

in August, 1906 (Morley). Very common.

,, MOLESTA, Grav. King’s Lynn (Atmore).

,, RAMIDULA, Brisch. Bred at King’s Lynn from

Retinia pinivorana, June, 1885 (Atmore).

,,
CURSITANS, Hlmgr. Not uncommon in August and

September.

,, LUGUBRINA, Hlmgr. Cromer in August (Elliott)
;

Surlingham and Ranworth Broads in June

(Morley); Earlham in June.
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OMORGA ENSATOR, Grav. Wroxham and Ranworth Broads

in June (Morley)
;
King’s Lynn (Atmore, 1913).

Very common.

,, TUMIDULA, Grav. A dozen specimens bred and one

captured at Aylsham.

,, "BOREALIS, Zett. A female about King’s Lynn

(Atmore, 1912).

Nepiera CONCINNA, Hlmgr. (Limneria). Ringstead and

Burnham Thorpe (Morley); Norwich in August.

TRANOSEMA ROBUSTA, Woldst. (Limneria). King’s Lynn

(Atmore)
;
Earlham.

OLESICAMPA FULVIVENTRIS, Gmel. (Limneria). It occurs

around Norwich in May and June.

,, LONGPIPES, Mull. Ringstead in August (Mor-

ley)
;
King’s Lynn, one male (Atmore, 1912);

Norwich and Lynn in July.

„ PAGANA, Hlmgr. Earlham in June.

MELOBORIS DORSALIS, Grav. (Limneria). Horning Ferry

and Heigham osier carr, June and August.

,, STAGNALIS, Hlmgr. (L. hydropota, Bdg. List).

Swept in Rockland Broad in June (Morley);

Brundall in July.

,, INCULCATOR, Grav. (L. paludicola, Hlmgr.) A
male at King’s Lynn (Atmore, 1912) ;

Fel-

thorpe in June.

,, RUFIVENTRIS, Grav. Hickling Broad in June

(Morley); Eaton, Brundall, and the Heigham

osier carr in July and August.

,, "LITORALIS, Hlmgr. Several on Statice limonium

at Holme in August (Morley).

„ CRASSICORNIS, Grav. Hunstanton (Brunetti);

Holme and Winterton (Elliott)
;
Wroxham

and Hickling Broads (Morley)
;
King’s Lynn

(Atmore)
;
Earlham.

ANILASTA NOTATA, Grav. {Limneria). Rockland Broad

(Morley); King’s Lynn (Atmore, 1913); Nor-

wich, and Harford Bridges.
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Anilasta *? CARBONARIA, Ratz. Doubtfully recorded from

Norwich (Trans. Ent. Soc., 1881, p. 160).

,, RUFOCINCTA, Grav. Brundall, Earlham, and

Aylsham.

„ Barretti, Bridg. West Runton in August (Wain-

wright)
;
Earlham in July and August.

,, DOLOSA, Grav. Brundall, and Heigham osier carr

in July and October.

,, COXALIS, Brisch. A male bred at King’s Lynn

(Atmore). A very rare species.

„ Brischkei, Bridg. Common.

Holocremna ERYTHROPYGA, Hlmgr. (Limneria). Norwich

and Brundall in June and July.

,, ARGENTATA, Grav. Earlham in August.

PECTENELLA*LATUNGULA, Thoms. A female at King’s Lynn,

bredfrom Laverna epilobiella (Atmore, 1913).

Angitia COLEOPHORARUM, Ratz. {Limneria). Ringstead,

near Hunstanton, in August, 1906 (Morley).

,, ? RUFICORNIS, Bridg. Brundall, var. (cf. Trans. Ent.

Soc., 1884, p. 429).

,, Elisha, Bridg. Mousehold and Earlham in autumn.

,, APOSTATA, Grav. King’s Lynn, bred from Depress-

aria assimilella (Atmore).

„ RUFIPES, Grav. Brundall.

„ MAJALIS, Grav. Many bred from Hyponomeuta

padella at Norwich (Hinde). Very common in

Norfolk.

,,
FENESTRALIS, Hlmgr. King’s Lynn, common (At-

more). Both Bridgman and I found it commonly

in Norfolk.

,,
CHRYSOSTICTA, Grav. King’s Lynn, several (At-

more); Earlham in July.

,,
LATERALIS, Grav. Wroxham Broad and Surlingham

Marsh in June, 1901 (Morley).

,,
CYLINDRICA, Brisch. Roydon Fen, near Diss, in

June (Morley); King’s Lynn (Atmore, 1913);

Brundall.
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ANGITIA ARMILLATA, Grav. Wroxham Broad in June (Mor-

ley). Not uncommon.

,, tibialis, Grav. Norwich.

,, VIRGINALIS, Grav. Near Norwich.

,, GRACILIS, Bridg. Winterton in June (Morley);

Mousehold and Earlham.

,, INTERRUPTA, Hlmgr. Winterton (Morley). Common
in Norfolk.

„ EXAREOLATA, Ratz. Earlham.

Exochilum *CIRCUMFLEXUM, Linn. One male at King’s

Lynn (Atmore, 1912).

TRICHOMMA ENECATOR, Rossi. Bred at King’s Lynn from

Tortrix decretana (Atmore) ; swept in Sur-

lingham Broad in June (Morley).

Anomalon cerinops, Grav. Sparham (Norgate)
;
Brundall.

,, ? PROCERUM, Grav. A doubtful individual at King’s

Lynn (Atmore)
;
the only British record.

,, XANTHOPUS, Grav. Bred at King’s Lynn from

Trachea piniperda (Atmore).

Labrorychus nigricornis, Wesm. (A. perspicuum, Wesm.)

Bredat King’s Lynn injune, 1882 (Atmore).

,, CLANDESTINUS, Grav. Bred at Lynn from

Eupithecia valerianata (Atmore).

,, TENUICORNIS, Grav. Bred at Lynn from

Phycis roborella (Atmore).

AGRYPON ?ANOMALAS, Grav. Doubtfully bred at Lynn from

Retinia turionana (Atmore).

„ CANALICULATUM, Hlmgr. Bred at Lynn from

Tortrix decretana (Atmore).

,, FLAVEOLATUM, Grav. Lynn (Atmore)
;
Wroxham

(Elliott); Surlingham and Hickling Broads in

June (Morley).

OPHION LUTEUS, Linn. Hunstanton and Heacham (Morley);

King’s Lynn in 1906 (Atmore). Common.

,, DISTANS, Thoms. Norfolk (Laddiman).

,, OBSCURUS, Fab. Sheringham (Tonge) ;
Sparham

(Norgate).



FAUNA AND FLORA OF NORFOLK. 599

Ophion MINUTUS, Kriech. Norwich.

Henicospilus REPENTINUS, Linn. Heigham osier carr.

„ "RAMIDULUS, Grav. A male a King’s Lynn in

1906 (Atmore).

,, MERDARIUS, Grav. Bred from Trachea pini-

perda (Norgate)
;
Norwich.

Opheltes GLAUCOPTERUS, Linn. About Yarmouth (Paget);

a female at King’s Lynn (Atmore, 1910); a

single female at Brundall.

PANISCUS TARSATUS, Brisch. Bred from Eupithecice and

Colli.x sparsata at Lynn (Atmore) ; Norwich.

,, NIGRICARPUS, Thoms. King’s Lynn, the first

British record (Trans. Ent. Soc., 1889, p. 419).

„ VIRGATUS, Fourc. Foxley Wood (Thouless); King’s

Lynn (Atmore, 1905).

,, "MELANURUS, Thoms. Stalham Broad in September

^Bird) ; West Runton, August (Wainwright).

,, TESTACEUS, Grav. West Runton in Aug. (Wain-

wright)
;
Hunstanton (Brunetti). Common.

,, GRACILIPES, Thoms. Stalham Broad in September

(Bird).

„ CEPHALOTES, Hlmgr. “Norfolk.” Doubtless

common on Dicranura vinula.

Astiphrommus TENUICORNIS, Thoms. Lakenham in August.

Mesochorus politus, Grav. Eaton in July (Bridgman).

Bred during 1908 by Hinde from Cymato-

phora rideas, at Norwich (Morley).

,, NIGRIPES, Ratz. Lakenham in June.

,, PECTINIPES, Bridg. The type of this species

was captured by Bridgman at Earlham, near

Norwich, in May.

,, VITTICOLLIS, Holmgr. King’s Lynn (Atmore,

1912) ;
Eaton and Wroxham, June.

,, TESTACEUS, Grav. King’s Lynn (Atmore,

1912); Brundall in May.

,,
CONFUSUS, Holmgr. Said to be common in

Norfolk, by Bridgman.
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Mesochorus '

? FUSCICORNIS, Brisch. "I have bred both

sexes,” says Bridgman (Trans. Ent. Soc.,

1882, p. 154), but he does not say in Norfolk.

„ SYLVARUM, Curt. Said to be common in Nor-

folk in July and August.

,, ’‘'DIMIDIATUS, Holmgr. One female during June,

1902, about King’s Lynn (Atmore).

,, CRASSIMANUS, Holmgr. Eaton in August.

,, VITTATOR, Holmgr. Bred at Lynn ex Nola

cucullatella (Atmore). Common.

,, ? TENUISCAPUS, Thoms. Brundall in May. We
must perpetuate the query.

,, PALLIDUS, Brisch. (stigmaticus ,
Thoms.) Earl-

ham and Sparham (Norgate).

,, PECTORALIS, Ratz. Mousehold and Earlham.

,, TACHYPUS, Holmgr. Norwich and Salhouse.

,, "ANGUSTATUS, Thoms. Swept at Horning Ferry

during June, 1901 (Morley).

Stictopisthus ''laticeps, Thoms. Swept at Ranworth

Broad in June (Morley).

j> CONVEXICOLEIS, Thoms. Bred by Bridgman

at Norwich from a leaf-rolling larva

found upon a hazel bush.

BRACONID2E.

BRACON STABILIS, Wesm. Females at Rmgstead Downs,

23rd Alugust, 1906 (Morley).

,, ABSCISSOR, Nees. First found in Britain in Ranworth

Broad, 15th June, 1901 (Morley, Ent. Mo. Mag.

1906, p. 109).

,, VARIATOR, Wesm. King’s Lynn (Atmore, 1905).

SPATHIUS RUBIDUS, Rossi. Two females at Eaton (Bridgm.,

Tr. Norf. Soc., v., p. 64).

Heterogamus dispar, Curt. Earlham, 30th July, 1889

(Bridgm., Tr. Norf. Soc., v., p. 63).

Rhogas DIMIDIATUS, Spin. King’s Lynn in 1906 (Atmore).
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Rhogas CIRCUMSCRIPTUS, Nees. Eaton and Rockland Broad

in June, 1901, and Holme on marram grass in

August, 1906 (Morlev).

,, TESTACEUS, Spin. Confirmed as British by a female

near Norwich early in September, 1889 (Bridg.,

Trans. Norf. Soc., v., p. 65).

CHELONUS INANITUS, Nees. West Runton in August (Wain

-

wright); King’s Lynn (Atmore, 1910); several

on Statice limonium at Holme, Ringstead

Downs, and Burnham Thorpe in August

(Morley).

PHANEROTOMA DENTATA, Wesm. King’s Lynn (Atmore, 1910).

Macrocentrus MARGINATOR, Nees. A female at Cromer in

August, 1903 (Elliott)
; Ringstead village

in August, 1906 (Morley).

Apanteles CONGESTUS, Nees. Abundant about Norwich

(Bridg., Trans. Norf. Soc., v., p. 64).

,, FULIGINOSUS, Wesm. A male swept in Roydon

Fen, near Diss, June, 1900 (Morley).

,,
FERRUGINEUS, Rheinh. Ranworth Broad, on

reeds, 15th June, 1901 (Morley).

Microplitis TUBERCULIFERA, jWesm. Swept in Roydon

Fen, near Diss, June, 1900 (Morley).

,, EREMITA, Rheinh. First British specimen at

Earlham, 28th July, 1889 (Bridgman).

Microgaster subcompletus, Nees. Swept at Eaton on

9th June, 1901 (Morley).

,,
STICTICUS, Wesm. Swept by the Ouse at

King’s Lynn on 17th August, 1906

(Morley).

Orgilus OBSCURATOR, Nees. Several at Ringstead Downs

on 21st to 24th August, 1906 (Morley).

,, MICROPTERUS, Mori. The type was taken with

the last at Ringstead (Morley).

EUPHORUS pallidipes, Curt. Swept at Brockdish on 8th

June, 1900 (Morley).
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Meteorus ALBIDITARSUS, Curt. Bred from Fidonia piniaria

at King’s Lynn in April (Atmore).

,, DECEPTOR, Wesm. King’s Lynn in 1906 (At-

more); a female at Ringstead (Morley).

,,
ALBICORNIS, Ruthe. Earlham in July, 1889

(Bridg., Trans. Norf. Soc., v., p. 64).

Blacus RUFICORNIS, Nees. Cromer at the end of August,

1903 (Morley).

,, MACULIPES, Wesm. Earlham on 20th July, 1889

(Bridg., Trans. Norf. Soc., v., p. 64).

Ichneutes LEVIS, Wesm. First British record, Norwich in

1889 (Bridg., Trans. Norf. Soc., v., p. 65).

Alysia MANDUCATOR, Panz. Found at Cromer on 27th

August, 1903 (Morley)
;

King’s Lynn (Atmore,

1912).

PH.ENOCARPA PUNCTIGERA, Hal. A male swept in Roydon

Fen, near Diss, in June (Morley).

Coelinius viduus, Nees. Ranworth Broad on 15th June,

1901 (Morley).

,,
GRACILIS, Wesm. Wroxham Broad, swept

herbage on 14th June, 1901 (Morley).

„ ELEGANS, Wesm. Both sexes at Ranworth

Broad on 15th June, 1901 (Morley).

POLEMON LIPARE:, Gir. One specimen of this rare species,

Surlingham in June (Morley).

EVANIID2E.

FOENUS JACULATOR, Linn. Both sexes at nests of Crabro

near King’s Lynn, 1906 (Atmore).

PROCTOTRYPI DJE.

Bethyllus FUSCICORNIS, Jur. Swept at Wroxham in June

and Holme in August, 1906 (Morley).

Belyta VALIDICORNIS, Thoms. Taken at Brockdish, in

Norfolk, on 8th June, 1900 (Morley).
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CYNIPID^E.

I BALIA CULTELLATOR, Latr. Five examples recently captured

about King’s Lynn, along with its host Sirex gigas

by Mr. Atmore (Bloomfield).

Anacharis TINCTA, Walk. One found at Ringstead Downs

on 23rd August, 1906 (Morley).

[For other Cynipidae, cf. Trans. Norf. Soc., vii., p. 110.]

VI.

ATTEMPTED ACCLIMATISATION OF WILD RICE

(ZIZANIA AQUATICA

)

IN EAST NORFOLK.

By The Rev. M. C. H. Bird, M.B.O.U.

Read 29th October
,
1912.

As far back as 1880 articles and letters which appeared in

Land and Water, on “ Wild Rice for Wildfowl,” made me
anxious to experiment with this plant around our Broads—my
father then owning Somerton Broad.

The prime difficulty was to obtain seed in a suitable condition

for sowing
;

it being then, and for some twenty-five years later,

generally supposed that if the seed once became thoroughly dry

after ripening it would fail to germinate. In its natural habitats

the seed of Zizania aquatica, when ripe, falls into the water,

sinks and lies dormant, or nearly so, until the following spring

;

and one can understand that seed, collected after it had once

been thoroughly saturated and then allowed to become dry,

would probably not germinate. The difficulty therefore was to

import seed in a damp state. In 1890 a friend promised to

send me some from Canada, but failed to do so, and it was not

until ten years later that I was able to procure any. The Rev.

W. Wilks then very kindly forwarded me a good supply, care-

fully packed in wet moss, from Kew, where the plant has been

successfully cultivated since 1899, but only after many previous
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failures. Since this date it has become acclimatised, has freely

reproduced itself, and has been growing in Kew Gardens, both

in water from one to two feet in depth and also around the

pond margins.

I extract the following from letters from the U.S.A., kindly

submitted for my perusal by Mr. Wilks :

—
“ Zizania aquatica,

sometimes called Indian or Canadian Wild Rice, is a tall-

growing annual grass which furnishes food to countless flocks

of water birds, and also to the Red Men in out-of-the-way

places. The seed must never be allowed to become dry, or

vitality is destroyed. Keep seeds in a bottle of water in a cool

place and put into single pots in a cool place below surface of

water in spring. My experience is that whether you sow in a

cool or warm house there is very little difference in the time of

germination. Sow towards end of February, keep close to

glass in a light place so as not to draw the plants, harden off

in a cold frame and plant out at end of May in permanent

quarters.”

From the seed sent me in February, 1900, a good deal of

which had already germinated, I was successful in rearing

several dozen plants. I planted out nearly all these at Hickling

and Catfield Hall Broads, in each instance carefully surrounding

the plants with small-meshed wire netting. At Catfield, where

the plants were also covered over with netting, young water voles

got through and completely devoured them. At Hickling some-

thing—swans, I believe—broke down the netting and destroyed

the rice. It was difficult to find suitable situations for planting,

i.e., water not too deep, a fairly good bottom, and out of the way

of the countless coots and grazing stock. Catfield Hall Broad

has no hard shore, and in the few places where the edges of

Hickling Broad are solid, cattle are turned out in summer upon

the adjoining walls and marshes. Where the sides of the Broad

are free from stock, the water and mud are too deep, or the

natural vegetation grows too thickly for the rice to have a

chance. If sowed in the shallow water of the open Broad,

water-fowl would eat off the leaves as soon as they showed on

the surface. The few plants that I saved this year to grow in
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my own garden failed to fruit. The following season one plant

from a fresh supply of seed flowered, and I gathered a little

seed from it in October
;
and on June 23rd, 1902, I put several

resulting plants into 12-inch pots, and stood them in a trench

dug in the centre of a span-roof greenhouse. They began to

show bloom on August 13th, and made splendid specimen

plants, growing over eight feet high, with stems more than

half-an-inch in diameter.

On Oct. 3rd I gathered the first ripe seed from them, and

eventually I had over two pints of seed for disposal. Some I

gave to friends, but the greater part I sowed myself, some

broadcast and some rolled up in balls of clay, at Hickling,

Catfield, and Burnt-Fen Broad, Neatishead. From these

sowings there were no signs of any result whatever, the local

fauna having probably consumed any plants that may have

appeared. Plants kept at home did not bloom this season. In

1907, Mr. W. Watson sent me a fresh supply of Kew seed, but

again I failed in my efforts to propagate it.

In June, 1909, I was surprised to receive a quantity of

imported seed in a dry state from Kew, with a note from Mr.

Watson saying that it was not too late to sow it. I tried about

half-a-pint of it, and quite 90 per cent, germinated, but the

plants failed to do more than raise their leaf blades above the

water line, though they kept alive until killed by the frost in

November. 1 had some difficulty this year with frogs getting

into the tubs, which were plunged into the open ground : they

broke or pulled down the leaves to the water-level. Some of the

seed was sown in a pond newly made on the Ludham Marshes,

and some at Calthorpe Broad, Ingham, but no young plants

appeared in either case. I kept some of this supply of seed,

dry, until the early spring of 1910, and, although two years old,

quite 50 per cent, retained its vitality ;
but, alas ! none of the

plants grew to more than two feet high. Thus ended my
attempts at introducing a very desirable alien.

Few people care to chronicle their failures ;
but after hearing

or reading about the attractiveness of wild rice for wildfowl

abroad, some of my readers may like to make further attempts

VOL. IX. K
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at its cultivation in Broadland. With care, and in suitable

situations, and with the help of a hot summer, I see no reason

why Zizania aquatica should not seed out-of-doors in this

district
;
but where water voles abound the experiment will be

attended with much difficulty. Mr. Watson has, I believe,

failed to succed at Palling, and Mr. G. Davison did not get any

plants to seed at Westwick
; so I have fallen in good company.

I add the following cultural directions :—The seed should be

kept in water (glass pickle-jars answer well) until February.

It may then be sown in earthenware (flower-pot) saucers filled

with mud, which must be kept in a quite moist state, and near

the light
;
or in pots filled three-parts-full of earth and stood in

pans of water
;

or in small pots submerged in pails or shallow

tubs of water. I found the latter method the best. The soil

used should be clayey loam, mixed with old, well-rotted manure

or vegetable mould in equal parts. When about six inches high

the young plants should be re-potted, and potted on as growth

proceeds. Wooden lard-pails I found very useful for placing

9-inch pots in. When in pots of this size, the water may be

allowed gradually to get lower and lower in the pail
;
and my

plants in 12-inch pots were stood in a trench without any water

in it
;
they then threw out aerial roots from just above soil level.

Drainage was carefully attended to, and water given daily, with

now and then a little weak liquid pig manure. Seed may be

obtained in bulk, at 25 cents per lb., I believe, from Thorburn,

Seedsman, 26, Cortlandt Street, New York
;
or from Mr. Chas.

Gilmour, Port Hope, Ontario.
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VII.

MIGRATION AND OTHER ORNITHOLOGICAL

NOTES FROM LOWESTOFT AND DISTRICT,

JUNE 30th, 1911. TO JUNE 30th, 1912.

By Claud B. Ticehurst, M.A., M.R.C.S., M.B.O.U.

MlSTLE Thrush (T. viscivorus ).—A movement was noticed

on September 17th and the 27th; and on October 26th flocks

were noted coasting southwards.

Song Thrush (T . musicus).—A movement at Yarmouth

was noted on September 25th—26th. A bird of the Continental

race (T. musicus musicus) was picked up on the tide mark on

October 17th, and on that night there was again a movement

noted at Yarmouth. Immigration of this species are not always

easy to detect on account of the numbers of local birds.

REDWING ( T . iliacus ).—Numbers were heard passing over

on the nights of October 12th to 15th
;
and on the former date

one was seen coming in from the east at Southwold, and on the

17th two were found on the tide mark here. Migrants were

passing over to the south on the 17th and 18th. A good many

seen on November 1st in coastal hedges were thought to be

freshly arrived, and migrants were again heard going over on

the nights of the 16th and 24th. On January 18th and

February 2nd, during the cold ‘ snaps,” flocks were noted

going south. On February 29th and March 19th flocks were

passing at night.

Fieldfare (T . pilaris ).—On the actual coast the migrations

of this species appear often to escape notice, and on arrival the

flocks are usually seen in the marshes inland, where they had

arrived by November 1st. On the 11th, flocks were observed

arriving from the east at Yarmouth, and on the next day one

was seen coming in from the east at Southwold.
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Blackbird (T . merula).-—The only record I have is of

migrants killed near Yarmouth on the night of October 17th.

For the same reason as given under Song Thrush, this species

is not always easy to detect on migration.

Ring Ouzel (T. torquatus).—One on passage on April 19th.

Wheatear (S. aenanthe).—The first birds on passage were

seen on August 14th, and from that date odd birds were noticed

up to the 26th, when there was a distinct increase in passing

migrants. Throughout September the numbers noted on passage

were extremely small, as compared with 1910, and no “ rushes
”

occurred, though a few were noted each day, except on the

14th, when there were several, and by the end of the month

most appeared to have passed through. A single bird was seen

on October 14th—19th, and the last on 27th. In the spring

the first was seen on March 27th, after which date this species

was seen in twos and threes each day, the individuals often

halting here a day or so. There was a distinct influx on May
6th, and again on the 12th. At least one example of the

Greenland race (S. leucorrhoa

)

was seen on April 22nd.

WhiNCHAT (.Pratincola rubetra).—Four on passage on

May 9th.

Redstart (.Ruticilla phcenicurus).—The numbers of this

species were far less than in the previous autumn migration

(1910), and there was no “ rush.” The first one was noted on

August 19th, and single birds on 24th, 26th, and 27th. No
more were seen until September 23rd, when a few more

appeared
;
these had gone by the 26th. Three at Yarmouth on

October 5th, and a single bird here on 16th. Not observed on

spring passage.

Black Redstart (R . titys).—Although an equally sharp

look-out was kept this season, only one bird came under

observation—viz., on October 8th, at Aldburgh—as compared

with sixteen the season before.

Continental Robin (Erithacus rubecula rubecula).—On
October 16th two on passage, and some at Yarmouth on the

19th. One here on 25th, and several on 27th. Not so numerous

as last year.
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Nightingale (Daulias luscinia).—One on passage August

9th. First seen on April 21st, and a small influx took place on

May 9th.

CommonWhitethroat {Sylvia cinerea).—The first passage

birds were noted on August 19th, a few on passage on 27th

—

29th, and again on September 8th— 11th, the last one on 23rd.

There was no great movement. In the spring the first was

seen on April 11th. There was no further influx until May 5th

and 9th, which migrants for the most part were composed of

our local breeding birds.

Lesser Whitethroat (S. curruca).—Passing migrants

seen on September 22nd and 25th. The first ones did not

arrive till May 6th, and these appeared to be our breeding

birds.

Garden Warbler (S. hortensis).—One on passage August

9th
;
three on passage May 9th.

Gold Crest (Regulus cristatus).—The first immigration of

any size was noted here and at Yarmouth on October 6th. The

main passage took place between the 10th and 19th, reaching a

maximum on 17th and 18th, when they were noted at Yarmouth,

here, and at Southwold in many gardens. On December 3rd

one was taken on a boat 40 miles E.S.E. of this town
;
this

appears to belong to the British race, and I have at present no

certain record of the Continental race on passage here. On
the spring passage an influx was noted on March 29th, and

again on April 15th.

Chiffchaff (Phylloscopus rufus).—One of a pair, which I

think ultimately bred here, arrived on April 14th.

Willow Wren (Ph. trochilus). This species was not

observed at all in numbers on passage
;
a few arrived on Sep-

tember 8th and 13th; single birds were seen on 20th

—

23rd.

The first was seen on April 4th, and a fair number in their

haunts by 20th. An influx on May 6th and 9th appeared to be

passing migrants.

Sedge Warbler (Acrocephalus phragmitis).—Several

arrived at Hickling by April 21st.
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Reed Warbler (A. streperus).—One, probably of this

species, on passage September 23rd. None had arrived in their

haunts by April 30th.

COMMON Wren {Troglodytes parvulus).—Some on passage

October 10th.

PlED WAGTAIL (Motacilla lugubris).—Some on passage on

August 27th
;
on September 12th several seen coasting south,

and some on passage the next two days
;
on the 26th some

again coasting south, and again on October 18th. One was

seen on December 10th. It is quite a rare bird here in winter.

First seen here in spring on March 19th; on 29th four coasting

north, and one on April 1st. A pair of birds which breed near

my garden every year did not arrive until April 29th.

Yellow Wagtail (M. rati).—A good many on passage on

August 6th
;
on August 23rd a few, more next day, passing

along the coast. Three coasting south on September 12th.

First seen on April 21st at Hickling; two coasting north on

May 10th.

Meadow Pipit {Anthus pratensis).—Swarms arrived on

August 26th, and many were still here until 29th. Another

arrival on September 7th. There was a large passage from the

12th to the 27th, flocks being noted coasting south nearly every

day. A further increase was noted on October 3rd and 4th,

and flocks were seen coasting south on 11th, 18th, 19th, 24th,

25th, and 31st, and November 6th. This coastal movement

was also detected at Southwold. There was no corresponding

spring passage detected.

Rock Pipit {A. obscurus).—Several passing migrants on

the flooded Denes on October 4th.

Spotted Fylcatcher (Muscicapa grisola).—Some local

birds departed on August 17th.

Pied Flycatcher (M. atricapilla).—Like several others

of our summer migrants, this species was observed very early

on autumn passage, though the numbers were small as compared

with the previous year. There was a small number on August

14th— 16th, 'and again on September 24th—26th. A few at

Yarmouth on October 4th. Not seen on spring passage.
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SWALLOW (.Hirundo rustica.)—Many were coasting south

on August 27th, and some again on 29th. Flocks were seen

again on September 12th, 20th, 23rd, and 25th, coasting south.

After the gale on September 30th—October 1st there were few

left, but some were noted passing south at Yarmouth on 23rd,

and the last was seen on 25th at Southwold. In the spring the

first was seen on April 18th
;
on the 21st some arrived over

Hickling Broad in the evening, and continued the journey,

going high up to N.E. The numbers round here were very few

until May 6th, when a large influx took place.

House Martin (Chelidon urbica).—What has been said

about the movements of the Swallow in the autumn applies

absolutely to this species. However, it was seen later in the

year, some being noticed on several days in November, and the

last on the 17th at Southwold. The first ones in the spring did

not arrive before May 6th, and there was a slight increase on

the 10th, but further records are wanting.

Sand Martin (Cotile riparict).—Some were apparently

moving south by July 25th, and numbers were noted collecting

on August 6th. Migrating parties were noted coasting south

on the 25th, and on the same days in September as the Swallows

were seen moving; the last were seen on October 21st. On
April 21st some arrived over Hickling Broad in the evening

and departed high up to N.E. It is noteworthy that as a rule

all three species of Hirundinidce were moving on the same

days, though it is nothing unusual. I cannot see that wind or

temperature in this district had anything to do with the move-

ments, but often, though not quite invariably, there was a drop

in the barometric readings on those days.

Greenfinch (Ligurinus chloris).—The observations which

I made under this species in the Transactions, vol. ix., p. 416,

were fully corroborated again this autumn. The first flocks

coasting south were seen on September 23rd, and from this

date onward this coastal movement in the early morning was

witnessed nearly every day, except during the gale of September

30th—October 1st, up till November 22nd. The numbers

passing were few at first, but reached the maximum about the
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third week in October. This movement was noted at Yarmouth

also, and at Southwold on several days. On October 19th,

some were noted coming from the east at Southwold. None

were noted coasting north. On February 11th some were seen

coasting south, possibly weather migrants. The return passage

in spring was first noted on April 4th, and from that day to the

end of the month small parties were coasting north on nearly

every day.

GOLDFINCH (Carduelis elegans).—Passing migrants were

noted on September 25th, and on several days in October, in

quite small numbers. Return passage was noted in spring on

April 12th, 16th, 28th, and May 2nd, again in small numbers

only.

House SPARROW (Passer domesticus).—On September 29th,

and again on October 3rd, I saw a flock of house sparrows

suddenly appear in gorze bushes by the sea, apparently coming

from nowhere ! I think they were, no doubt, migrants. On

October 24th, 26th and 27th, flocks were seen coasting along to

the south in the same way as the other finches do. On the

latter day, flocks were seen coasting south at Yarmouth.

Tree Sparrow (P . montanus).—On September 27th, many

large flocks were coasting south, and some again on the 29th,

October 8th and 11th. From the 18th till November 1st flocks

were coasting south nearly every morning, and the last migration

noted was on November 11th. The return passage north in

spring began on March 27th, and up to April 24th flocks of

Small numbers were seen coasting north on many days.

CHAFFINCH (Frillgilla coelebs).—Flocks were coasting south

on September 27th, and on a good many days during October
;

the last migration noted was on November 1st. On October

29th, a small party was seen to come in direct from the East.

The numbers of flocks and the number of individuals in the

flocks never seemed to be so great as with the Greenfinches

and Linnets. On March 26th, a flock was noted coasting south,

and on April 4th and 6th a few lots coasting north.

BRAMBLING (F. montifringilla)

.

—First seen October 1st.

On the 14th, one was taken on a boat 40 miles E.S-E. of this
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town. Coastal movement of this species was not detected in

the autumn, nor did it come under observation in the spring.

Linnet (Linota cannabina).—What I have already stated

(Vol. ix., p. 418) on the migration of this species was fully

corroborated this season. The huge coastal migration started

on September 12th, and continued right on till November 22nd,

reaching a maximum in the second and third weeks of October.

Although there appear to be few, if a.ny, Linnets in our

immediate neighbourhood in the winter, yet I have seen a few

flocks on the agricultural fields further inland at this season.

In the spring, as in the previous season, movements were noted

which suggest two streams of migration
;
thus from March 27th

up to April 28th flocks were noted practically every day coasting

north
;
on March 9th and during the last week of the month,

and on many days in April, flocks were seen coasting south.

The local breeding birds arrived in their quarters about April

15th. One was taken on a boat off the Dutch coast on April 23rd.

Twite (L. flavirostris ).
—The first flocks were noted at

Yarmouth on October 6th, and at Thorpe Mere on the 10th.

On the 19th, many were reported to me from Yarmouth, where

flocks were also coasting south. This species was doubtless

overlooked here on passage.

Yellow Bunting (Emberiza citrinella).—One of the

features of the autumn migration was the movements of this

species and the Reed Bunting. On September 29th, there was

a large arrival, and the marram grass was full of both species.

Numbers of Yellow Bunting were noted at Thorpe Mere on

October 10th. Some were seen here coasting south on the

19th and again on the 24th, both here and at Southwold ; more

again coasting on the 26th and on November 13th, on both

days there being also an increase in numbers in the marrams.

Not observed on spring passage.

Reed Bunting (E . schoeniclus).
—A few arrived on Sep-

tember 23rd, and some passed on to the south. On the 29th a

large arrival, and some stayed several days
;
another arrival on

October 11th, but these passed on quickly. Some were seen

coasting south at Southwold on the 24th and here on the 26th.
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Snow Bunting (Plectrophenax nivalis).—The first ones

were noted at Yarmouth on October 2nd, and further arrivals

there on 4th, 6th, 16th and 25th, and some coasting south on

the 30th and on November 2nd. Further arrivals at Yarmouth

on the 1st and 3rd. Flocks were seen coasting south here on

the 5th and at Southwold on the 8th. Flocks were noted at the

end of the month coasting south both here and at Yarmouth.

On December 3rd, a flock was reported to me as coming in from

the N.E. at the latter place. A single bird seen inland at

Buckenham on November 2nd.

Lappland Bunting (Calcarius lapponicus).—One at Yar-

mouth on September 27th, and four or five at Thorpe Mere on

October 10th. From the 17th onwards this species was noted

at Yarmouth,Smostly single birds or twos and threes, on several

days in October and November—about twenty individuals in

all. I have a note of one at Yarmouth on December 8th, and

of two at Thorpe Mere on the 11th.

Skylark (Alauda arvensis).—An increase noted on Septem-

ber 14th, and from the 19th onwards flocks were coasting south

on many days up to November 1st. The first arrivals from the

east were noted on September 29th, and on many days during

October, the last record being on November 19th. The

coasting movements and immigration from the last was seen

at Yarmouth and Southwold on several days. On October

19th some were coming in from the N.E. During the cold

snap, flocks were coming in from the east at Yarmouth on

January 18th, and again here on February 11th; on the 18th

some were coasting south.

WOOD Lark (A. arborea).—Five wrere reported to me from

Yarmouth Denes on October 21st, and a single one there on

December 16th.

Shore Lark (Octocorys alpestris).—Four noted at Yar-

mouth on October 6th, and small flocks on 14th, 15th, 19th,

settled on the Denes there. Single birds at Yarmouth on 20th,

29th, and November 2nd. One here on February 7th, after

the snow.
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STARLING {Sturnus vulgaris ).
—The first immigrants from

the east were seen coming in on October 2nd, and there were

arrivals noted coming in from this direction on many days

during the month, and up to November 2nd. Occasionally the

direction was from N.E. This immigration was noted to take

place, unlike the coastal movements of Finches, etc., almost at

any time of day. During the latter half of October, on nearly

every day some flocks were noted coasting south in the early

morning. Flocks were noted going east as early as February

18th, but no more until March 14th, on which day many

attempted the easterly journey but returned on meeting fog out

at sea. On March 14th and 27th some were seen coasting

south, and at the end of the month and up till April 8th on

several days flocks were coasting north.

JACKDAW (Corvits monedula) and Rook (C. frugilegus ).
—

The first immigrations from the east were noted on October

14th, and were witnessed on many days up to November 23rd.

These two species are nearly always associated together in the

same flock, though occasionally one may see flocks of nothing

but Daws
;
more often Rooks alone. Sometimes the line of

flight is from the N.E. Immigrants were noted coming from

the east at Southwold and Aldeburgh. On October 28th, with

the wind strong N.N.E., no movement of any kind (either of

these species or of any other) were noted, and yet on the 16th,

some were coming in with an equally strong E. wind (force 5),

and again on November 23rd. The spring movement began on

February 18th, when some departed eastwards, but it was not

until the end of March that movements became frequent, and

up to April 22nd flocks were seen going east (occasionally N.E.

or S.E.) on many days. During this period of migration flocks

were seen on many days going north, and on three days in

April going south. This spring movement seems very complex,

and at present not easy to interpret, but I can fully corroborate

what I said before (Vol. ix., p. 427), that the direction of the

wind appears to make no difference to the direction of migration

—indeed I have seen the migrant flocks take off in three different

directions on the same morning It was again noted that fog
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or haze at sea had a deterrent effect on easterly migration, and

occasionally the force of the wind appeared too much. For

example, on March 29th, wind W.N.W. (6), flocks went out

over the sea and returned, and again on April 9th, with wind

W. (7). flocks kept flying up from the fields and wheeling round,

high up, and finally pitching in the fields again.

Hooded Crow (C. cornix).—First seen on October 4th.

On the 14th there were further arrivals here and at Yarmouth.

On the 18th, 19th and 24th several flocks were seen coasting

south, and on the 27th, 29th and 31st, and on November 24th,

flocks were seen coming in from the east. In the spring this

species was usually seen, when on migration, in company with

Rooks and Daws. On March 26th and Aprd 7th some were

seen going north and east, and on March 29th others were

attempting the easterly journey. One was seen as late as

April 17th, and one on June 9th, but I could not ascertain that

it was breeding.

SWIFT (Cypselus apits).—Numbers collecting on July 17th

and some passing over to the south on August 6th, 7th and 9th.

Most of the local birds left by the 11th. After this few were

seen, but on the 26th, 27th, 28th and 29th, some were seen

going south. Single birds were seen on September 7th and 29th.

First seen in spring on May 7th and an increase on the 9th.

WRYNECK (lynx torquilla).—One on passage May 1st.

CUCKOO (Cuculus canorus).—First heard April 20th.

LONG-EARED Owl (Asfo otus).—One taken on a boat fifty

miles S.E. of this town on the night of November 15th.

Short-eared Owl (A. accipitrinus).—Some at Gorleston

on October 2nd, at Yarmouth on the 18th, and one here on

the 29th.

PEREGRINE Falcon (Falco peregrinus).—One reported

from Yarmouth October 20th.

Kestrel (F. tinnunculus).—During the second week of

October several settled on the Leman and Ower L.V. One

coasting to the south on November 8th, and again on December

9th. On April 12th, three coasting north, and on the 20th one

went straight out over the sea, high up, to the east.
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Sparrow Hawk (Accipiter nisus).—One settled on the

Leman and Ower L.V. during the second week in October.

Shag (Phalacrocorax graculus).—One picked up on the

tide mark on February 7th. On dissecting this bird I noticed

a feature to which I have not seen attention previously called.

There is articulated to the occipital bone at the protuberance

a small spicule of bone about half-an-inch long which extends

backwards mesially, to which the strong neck muscles are

attached on either side. It does not articulate with the spinal

processes of the vertebrae from which it is separated by muscles;

it is obviously an accessory bone to give extra attachment for

the weak muscles.

Heron (Ardea cinerea).—One seen to go from west right

out to sea to the east on October 3rd ; on March 14th, one went

out to the south-east.

WlGEON {Mareca penelope).—Flocks coasting south just off

the shore on August 6th, September 3rd and October 17th.

Pochard (Fuligula ferina), Tufted Duck (F. cristata)

and GOLDEN Eye (Clangula glaucion).—Some still in winter

resort on March 10th
;
some of the last named adult males.

Scaup (F. marila).—One on Covehythe Broad on February

11th. Some came on to Breydon Water with the advent of

snow early in February.

Long-tailed Duck (Harelda glacialis).—One at Easton

Broad, adult male, December 31st.

Red-breasted Merganser (Mergus serrator).—One

adult male near Lowestoft February 2nd.

Smew (M. albellus).—One immature male near Lowestoft

February 10th.

Wood Pigeon (Columba palumbus).—The migrations of

this species, as witnessed here, appear at present very complex,

and I can only state what has been actually observed. On
February 18th and 29th, and on April 28th, flocks were seen going

out over the sea to the east, and on March 29th to the S.E.

Flocks were coasting north on March 27th, 29th, 30th, and

on April 4th, 7th, 10th, and coasting south on March 2nd, 27th,

31st, and on April 4th, 7th and 19th. Some coming in from the
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east on February 2nd were no doubt “weather” migrants.

Turtle Dove (Turtur communis).—Five coasting north

on April 20th and three on May 6th. The local birds arrived

about this date.

Land Rail (Crex pratensis).—Single birds picked up at

Yarmouth under telegraph wires on August 20th and 29th.

Water Rail ( Rallus aquations).—One picked up in Yar-

mouth on October 3rd.

Moorhen (Gallinula chloropus).—One taken on a boat 40

miles east of Southwold on November 20 th.

RINGED Plover (JEgialitis liiaticula).—Many passing on

the night of August 3th
;
October 1st, some on passage. Ringed

Plover were sitting by April 7th in South Suffolk.

Golden Plover (Charadrius pluvialis).—Four coming in

from the east at Southwold on October 5th.

Grey Plover (Squatarola Helvetica).—Flocks arrived on

October 4th and 6th at Yarmouth
;
one at Easton Broad on

April 30th.

LAPWING ( Vanellus vulgaris).—On September 25th, a flock

went out to the east over the sea and returned. On October

19th, flocks were passing over from the east, some coasting

north on the 29th, and flocks in from the east at Yarmouth on

November 11th; many passing over the town on the night of

the 24th. On March 14th, two went straight out to sea to the

S.E. Lapwings were sitting in South Suffolk by April 7th.

TURNSTONE (Strepsilas interpres).—After the cold snap of

January 17th and 18th, several birds turned up on our North

Beach. The Turnstone is uncommon on our shore at any time,

and very unusual in winter. They remained here about a week

and were very tame.

Oyster-Catcher (Hcematopus ostralegus).—Another un-

usual cold weather visitor. Single birds were seen here on

January 20th, 27th and February 18th. One was taken in a

peculiar manner in the North Sea on August 24th—it was

found in the trawl net when this was emptied on deck. The

bird must have dropped on to the sea just as the net was hauled.

In spite of its rough experience it is still alive in my aviaries.
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WOODCOCK (Scolopax rusticula).—One at Yarmouth on

October 3rd, another off Gorleston Pier on 19th; one under

telegraph wires here on November 26th.

Dunlin ( Tringa alpinaY—Some young and adultson passage

on August 6th; others on October 1st, 6th, 16th and November

24th. Large numbers on the shore here and passing along to

the south on January 16th, and this movement was also noted

at Aldeburgh
;

the majority left w'hen the weather broke up.

On several days during the cold snap, single birds wrere taken

on boats 50 miles E.S.E. of the town.

Knot (T. canutus).—One taken on the North Sea on January

16th
;
some passing over on the night of March 25th.

SANDERLING (Calidris arenaria).—One on the flooded

Denes on October 1st
;
two on the shore after the cold snap on

February 7th.

Common Sandpiper {Totanus hypoleucus).—Single birds

on passage on August 1st and 13th.

Green Sandpiper (7\ ochropits).—Two or three at Thorpe

Mere on September 3rd and April 7th.

Common Redshank (T. calidris).—Some passing on the

night of October 15th. Local birds had left the nesting-haunt

by August 6th.

BAR-TAILED Godwit (Limosa lapponica).—Two on passage

April 30th.

Curlew (Numenius arquata).—Passing migrants heard on

the nights of July 29th, October 15th, November 22nd, 23rd

and 25th. The nights when these and other waders are heard

passing are nearly always dark and drizzling. Some passing

on the night of March 14th, and some on passage on April 30th.

Whimbrel {N
.
pheopus).—Single birds on passage on July

30th, August 1st and 26th. One passing over to S.W. on Sep-

tember 3rd. Some passing on the nights of April 28th and

May 9th.

COMMON Tern {Sterna fluviatilis).—The first passing

flocks seen on August 3rd, and during the month and up to

September 2nd, flocks were noted on many days resting on our

beach or passing along to the south. First seen May 2nd.
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Little Tern (S. minuta).—First few arrived at nesting-

haunt on April 30th. Not so many bred near here in 1911 and

1912 as in 1910 ;
the reason for this is not obvious.

Sabine’s Gull (Xenia sabinii).—Mr. Patterson reported to

me a bird which he saw and sketched at the Harbour's mouth,

at Gorleston, on October 6th, which could have been none

other than a young bird of this species.

BLACK-HEADED Gull (Larus ridibundus).—Many moving

south on January 16th. Some here with brown heads on

February 2nd.

Common Gull (L. canus).—Some at Easton Broad by

August 6th; many adults there on February 11th, but all had

gone by March 10th.

Herring Gull (L. argentatus).—Many arrived, coming

from N.W., on July 27th.

Guillemot {Uria troile).—On February 11th, I found two

moderately fresh Guillemots in the tide mark, with black throats.

As there was no sign of moult in these specimens, I am inclined

to think that they had for some reason (disease ?) not performed

a full autumn moult, or perhaps they had performed an abnor-

mally early spring moult.

Little Auk (Mergulus alle).—The cold snaps and strong

S.E. wind in January and February brought to our shores, dead

and dying, more than an average number of Little Auks. The

first was found on January 23rd, and between that date and

February 11th, I have notes of more than twenty specimens

found on the tide mark in this neighbourhood. It is noteworthy

that it was not until five days after the strong winds and cold

weather had subsided that the first derelicts drifted in.

Great Crested Grebe (Podicipes cristatus ).—Some on

Breydon during the cold weather, February 2nd. From the

stomach of one obtained in Yarmouth Market I took a Smelt

5j inches long.

Slavonian Grebe (P. auritus).—This was another cold-

weather visitor to our coast. One at Pakefield, January 30th
;

one on the tide mark, February 4th
;
two at Easton Broad on

the 11th, and one there on March 10th.
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Storm Petrel (Procellaria pelagica ).—One taken on a

boat 50 miles N.E. by E. of this town on October 16th, and

brought to me alive
;
two more taken alive and brought me on

November 28th, 20 miles E. of here. On both occasions these

birds were caught during fog.

I can fully confirm what I previously wrote (Vol. ix., p. 427)

as regards the effect of wind on migration, and restate that, as

far as I have observed, the direction of the wind has no effect

on either the coastal migration or on the arrivals in autumn

from the east or the departures to the east in the spring. The

force of the wind, I think, has some influence : thus, on two

occasions, with wind W.N.W. (6) and W. (7), Rooks and Daws
were essaying to make the journey eastward and returning to

the fields they started from
;
and again, on several days when

the wind was force 5, all coastal migration seemed to have

stopped, but this was not invariably the case.

On September 30th, there was a strong W.N.W. wind all

day, and a very high tide breaking down the sand dunes, the

sea came in and flooded the denes in several places during the

night. By seven the next morning several Ringed Plover,

Dunlin and a Sanderlmg had found out the floods and were

feeding round the edges.

The extent of the coastal migrations of Finches, etc., must

be witnessed to be realised. On some mornings thousands of

birds must pass along to the south in autumn : thus, on October

19th, twenty flocks of Linnets, fifteen of Greenfinches, four of

Starlings, three of Chaffinches, one of Yellow Buntings, six of

Meadow Pipits, three of Tree Sparrows and eight of Larks, all

passed south in one hour between 6.15 and 7.15 a.m. Again

on the 24th, large numbers were passing, and it was found by

timing that a flock passed by about every half minute. This

coastal migration is practically finished for the day by 9 a.m.

In January there was some interesting weather-migration.

On the 14th and 15th the wind was strong S., and on both

dates Waders were passing over at night ; on the 16th, wind

strong S.E., and 17th, gale from S.E., on both days birds were

VOL. IX. L
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moving south along the coast, just outside the breakers, at

Yarmouth, here, and Aldeburgh. In this movement the follow-

ing species were involved : Brent, Shelduck, Pochard, Dunlin,

Sanderling, Knot, Redshank, Oyster-catcher, Turnstone, Curlew,

Golden Plover, Wigeon, Tufted Ducks and Gulls. Larks were

coming in from the east on the 18th, and Redwings moving

south. Snow fell on the night of the 17th, but thaw came the

next day. This spell of cold weather, and the snow and cold

of February 2nd—5th, also accounted for such weather visitors

as Little Auk, Slavonian Grebe and Scaup-ducks in unusual

numbers.

My best thanks are due to Mr. Cook, of Lowestoft, for many

valuable notes, and to Messrs. Patterson and Quinton, of

Yarmouth, and to Mr. Mant, of Lowestoft, for several interest-

ing records.

VIII.

TOPOGRAPHICAL NOTES ON SOME RARER
NORFOLK PLANTS.

By W. H. Burrell, F.L.S., and W. G. Clarke.

During the past three or four years we have visited eighty

per cent, of the common lands of Norfolk. This includes most

of the larger areas, as the commons not yet examined total but

five per cent, of the 11,300 (approximately) acres of common

lands accessible to the public in the County. So far as the

time at our disposal would permit, we made an examination of

the flora, and found that some of the heaths and swamps were

rich in rarities, which happily persist in these wild tracts, but

have disappeared in the more fertile parts of Norfolk owing

to cultivation and drainage. Cycling tours from Norwich into

West Norfolk, in the Julys of 1911 and 1912, gave us most of

the following records
;
and brief excursions into the “ breck

”

area of North-West Suffolk those which are indicated by (S).

In selecting plants which we considered worthy of note, we

bore in mind their comparative rarity in Norfolk only
;
but

British localities of certain of the Germanic plants are given
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because their distribution is of special interest to East Anglian

botanists.

In placing these and previous plant records in their proper

divisions, we have had difficulty with the borderland parishes

—

a difficulty that has arisen in the past, and must continue to do

so while indefinite boundaries leave many square miles of land

unplaced.

The County divisions now recognised by the Society were

first suggested by the Rev. G. Munford in the botanical section

of White’s “ Norfolk,” 3rd Ed., 1864. In a paper read before

the N. & N. Nat. Soc., April 27th, 1869, Mr. H. D. Geldart

dealt with the division of the County for botanical purposes,

and accepted M unford’s scheme, the features of which he

summarised as follows :

—

The Eastern Division, bounded on the west by an imaginary

line drawn from Cromer to a little east of Harleston
;
contains

the whole of the ‘ Broad ” country.

The Western Division, bounded on the east by a line drawn

from Brancaster to two or three miles west of Thetford

;

contains the whole of the “ Fen ” country.

The North Central and South Central Divisions, separated

by a line drawn from Norwich to Swaffham
;
contain the high

land lying between the Eastern and Western Divisions.

When presenting his
“
First List of Flowering Plants and

Ferns,” in 1875, Mr. Geldart admitted the difficulty of dealing

with stations lying near the boundaries, and his arbitrary

allotment of Brancaster and Swaffham to the North Central

and West Divisions respectively had for its only justification

precision in the work then being dealt with.
1

Our inclination has been to adhere as nearly as possible to

Munford’s scheme, but to superimpose an interpretation of his

boundaries that will allow any small area to be allotted with

precision, and yet leave undisturbed for general use the

boundaries originally laid down. After consulting large scale

maps, accessible in the public libraries, parallels of latitude and

longitude have seemed to us the best solution of the problem
;

1. Vol. II., p. 72, Traus. N. & N. Nat. Soc.
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the only difficulty being the selection of parallels that, by

creating the least possible disturbance in work of the past, may

be put forward with reasonable expectation of acceptance by

those concerned. We therefore submit the following data

which we have used to guide us in our work in recent years :

—

1° 17' east longitude as the boundary of the Eastern Division.

This leaves the major portion of Norwich, Cromer and Harleston

in East Norfolk.

0° 41
1

east longitude as the boundary of the Western Division.

52° 38
1 north latitude as the line separating the North Central

from the South Central Division.

The official recognition of this or some similar interpretation,

where accuracy requires it, will remove the principal weakness

from a system which, in the absence of naturally defined areas,

has much to recommend it.

Recent enquiry has shown that Utricularia intermedia
,

Hayne, has not been discriminated from JJ . ochroleuca, Hartm.,

and that British records for the former need revision. In the

“Journal of Botany,” 1912, p. 287, Mr. Arthur Bennett states

that in his collection he has U. intermedia from Galway and

Donegal, in Ireland, and one English specimen gathered in

Norfolk by Messrs. Groves. During visits to most of the

Norfolk stations in 1912 it was noticed that in May the oval

shape retained by the germinating winter bud indicated inter-

media as the prevailing species. The great rainfall of August,

following a wet summer, flooded the low lands and favoured a

secondary growth in Utricularia ; hibernating buds of the year

developed, bearing sharply serrated leaves, intermediate in

character between normal foliage leaves and densely ciliated

bud leaves
;

in many cases a few scattered bladders were

produced on the leaves as well as on the specialised subterranean

stems ;
anchored in deep water, the plants sometimes assumed

an erect habit.

At Swannington, a swamp containing Menyanthes trifoliata,

Potentilla palustris, and Hypericum elodes, dominated by

Juncus subnodulosus, was in October lying under twelve inches

of water, and had an abundant growth of U. intermedia of
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prostrate habit. A few bladders were present on the foliage

stems, and sharply serrated leaves had unfolded from the newly-

formed winter buds.

At Barton Turf, in October, a Juncus marsh usually dry in

late summer was under a foot of water. U. intermedia was

abundant and erect in habit, the plants being easily distinguished

by their amber colour : most of the foliage stems had a few

bladders, and the leaves had all degrees of serration. In many

cases a hibernating bud, terminating a colourless bladder-bearing

shoot, had elongated three inches, the leaves being densely

serrated. In a neighbouring Phragmites swamp, in eighteen

inches of water, were plants of similar colour and habit, but the

foliage leaves had no bladders on their segments.

At East Ruston, in October, U. intermedia had an erect

habit and densely serrated leaves, without bladders on their

segments. At Horning, several plants were seen with bladders

on the foliage leaves. At Foulden, plants on the margin of a

deep pool had sporadic bladders and sharply serrated leaves.

Bladders on the leaf segments and serrated margins are

characters belonging to U. ochroleuca. In an elaborate mono-

graph on the family, Professor Gluck has, however, shown that

stem, leaf, bladder and floral axis are morphologically equivalent,

each being subject to metamorphosis under special conditions.

As there was reason for thinking that all we had seen was U.

intermedia modified by abnormal climatic conditions, a series

of representative plants was submitted to Professor Gluck, to

whom we express indebtedness for his report. He refers all to

U. intermedia
,
stating that he has not, on the Continent, found

so great a number of transitional leaves (iibergangsbldtter) with

acute and serrate lobes
;
he emphasises the risk of confusing

autumnal forms with U. ochroleuca. So far as we know, U.

ochroleuca does not occur in Norfolk.

At Swannington, in October, Utricularia minor forma

platyloba, Meister, occurred in deep water, with broadly

segmented, rigid leaves, bright green colour, erect habit and

anchored to the marsh floor. At Barton Turf, U. minor in

dense clusters eight inches high, olive green, had the same
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erect habit, but not the rigidly spreading broad leaf segments.

On July 19th, 1911, we found Gnaphalium luteo-album on

a sandy field immediately north of the enclosure in which

Thompson Water is situated. The “ London Catalogue
”

records this plant for three vice-counties, presumably W.
Norfolk, W. Suffolk and Cambridgeshire. Its appearances in

the Eastern Counties have, however, been very few. It was

recorded in 1802 (“English Botany”) as having been found

between Hauxton and Little Shelford in Cambridgeshire ; in

Hooker’s “British Flora” (1831) from fields at Larlingford,

Norfolk, on the authority of the Rev. G. R. Leathes
;
and in

Henslow and Skepper’s “Flora of Suffolk” (i860) from

Eriswell, where it was found by Eagle in 1852. In 1896 a

fragment from Mildenhall was sent to Mr. Burkitt for identifi-

cation and mentioned by Mr. Arthur Bennett in the “Journal

of Botany.” In 1883

2

the Rev. E. F. Linton recorded it for

Wells-next-the-Sea, Norfolk, and described it as “self-sown if

not indigenous over a large piece of uncultivated land not far

from the sea near Wells.” Here, many hundred plants were

seen. In August, 1899, Mr. James Saunders noted it on what

was possibly the same locality which he described as on the

more easterly of two sandy flats among the sand-dunes about

midway between the entrance to Wells Harbour and Holkham

Bay, on the seaward side of the pine-trees.'
1 He also found

some hundreds of plants, all unbranched, most erect in habit,

and only a few slightly decumbent at the base. Mr. Saunders

considered that it was no doubt native in this locality. In 1909

Mr. C. E. Salmon recorded it for Burnham Overy.

Excluding the Channel Islands, there are eight records for

Gnaphalium luteo-album in England during the past century,

all of them in the Eastern Counties. It is somewhat interesting

to note that the Cambridgeshire locality was on the border of

the alluvium of the Cam valley, those in Suffolk in the same

position in the Lark valley, that at Larlingford in a similar

situation in the Thet valley and that at Thompson in a like

2. Transactions of the N. and N. Naturalists’ Society, Vol. III., p. 5fi3.

3. Journ. Bot., 1899, p. 519.
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position in the Wissey valley. In all these cases the plant

would be almost on the shores of the old fen sea, and at

Mildenhall, Eriswell and Thompson there are survivals of the

vegetation of the littoral. At Wells it is, of course, still near

the sea. The field at Thompson on which we found Gnaphalium

was fallow, but in 1910 four acres had been planted for game

with mustard and buckwheat.

We endeavoured to ascertain whether the mustard or buck-

wheat seed was obtained from France, where Gnaphalium

luteo-album is comparatively common. Our enquiries showed

that the mustard-seed probably came from the Fenland, and the

buckwheat from Lincolnshire, so that the possibility of the

Gnaphalium having sprung up from seed planted with the crop

is remote. Mr. C. W. Marsters, of King’s Lynn, states that

both French mustard and buckwheat are imported into East

Anglia for feeding and crushing purposes, but he has never

heard of either being sown for seed in East Anglia. Messrs.

Hurst and Son, Houndsditch, London, stated that mustard is

not imported from France to the Metropolis, although a fair

quantity of buckwheat is imported from Brittany, but this is

only used for feeding purposes. Seed furnished by them, how-

ever, produced flourishing plants in Norwich in 1912.

The Gnaphalium was growing on part of the field which had

been cultivated the previous year, and was found on an area of

150 by 133 yards. From many counts made we found that

the average number of plants on square yards where the growth

was thickest was 24, with a maximum of 43, but this did not

apply to the whole area on which they occurred. The plants

ranged in height from four to eighteen inches, and a few of

them were seeding. The field was thinly covered with the

small herbage common to fallow brecks. Holcus lanatus and

Agrostis vulgaris were the principal grasses, and with these

were associated Papaver Rhceas, Reseda lutea, Lychnis alba,

Arenaria tenuifolia, A. serpyllifolia, Alchemilla arvensis,

Caucalis nodosa, Sherardia arvensis, Erigeron canadense,

Filago germanica, F. minima, Anthemis arvensis, Senecio

vulgaris, S. Jacobcea, Carduus nutans, Cnicus arvensis,
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Crepis capillaris, Anagallis arvensis, Lycopsis arvensis,

Myosotis arvensis
,
Echium vulgare, Bartsia Odontites,

Calamintha Acinos, Polygonum aviculare, P. Persicaria,

Apera Spica-venti, Dactylis glomerata, Festuca Myuros, and

Lolium perenne. The number of specimens of Papaver,

Dactylis and Lolium was few.

We found a few plants of Arabis glabra on Barnham

Common, Thetford (S) ;
Diplotaxis muralis in Heacham

chalk-pit; Helianthemum Chamcecistus on the north-west

outer rampart of Thetford Castle Hill, on East Walton

Common, Cockley Cley Heath, Thompson, Harpley Common,

abundantly on Massingham Heath, and at Santon Downham (S)

and Tuddenham Heath (S); Polygala vulgaris on Massingham

Heath and in a chalk-pit at Heacham; Dianthus deltoides at

Beechamwell,and Rampart Field, Icklingham (S); Silene conica

in Telegraph Lane, Icklingham (S)
;

S. otites at Brettenham,

and in Suffolk on Cavenham Heath, between Eriswell and

Icklingham, at London Bottom and Telegraph Lane, Ickling-

ham, Elveden brickyard, and abundantly on the roadside between

Wangford and Mildenhall
;
Hypericum montanum at Ringland

and on Hunworth Common; Linum angustifolium on a “breck”

near Ringland Church Common ; Geranium versicolor at

Smallburgh
;
and Genista tinctoria was abundant at the old

station on Wacton Common. Medicago sylvestris occurred

with falcata in several localities in Icklingham (S), while

falcata itself was noted in abundance between Beechamwell

and Swaffham, in the old station on Cromer West Cliff, at

Gravel Hill, Brandon (S), between Wangford and Mildenhall

(S), between Barton Mills and Cavenham (S), on the Euston

Road, Thetford, at Brettenham, Little Melton, and Drayton
;

and Medicago minima at Eriswell (S).

In a locality noted by Mr. H. Dixon Hewitt, Astragalus

danicus was seen abundantly between Elveden and Mildenhall

(S), and a solitary plant on Massingham Heath
;

Lathyrus

palustris was found in abundance on the Suffolk side of the

river Little Ouse, between Rushford and Euston, apparently

the locality noted by Mr. J. D. Salmon, F.L.S., in 1836 ;



NOTES ON SOME RARER NORFOLK PLANTS. 629

Spircea filipendula abundant and widely distributed in West

Norfolk, extending as far east as Beetley Common and Brisley

Green
;

Potentilla argentea in great abundance at Docking,

and at Costessey, Edgefield, and Cavenham Heath (S). The

dainty Tillcea muscosa was found in its usual habitat on

heathland tracks on Syderstone and Great Bircham Commons,

and on Bawdeswell and Dersingham Heaths; Seduiu album

abundantly on old walls at Stoke Ferry; Sedurn reflexum at

Hellesdon, Drayton, and Gresham; and Sedum rupestre on

New Buckenham Castle, and at Claxton, Wroxham, Felthorpe,

North Tuddenham, Aldborough, Ingworth, South Walsham,

Great Melton, Booton, Horning, and Mundham. Peplis Portula

was found on Smallburgh Fen, Beetley Common, Massingham

Common (9 to 12 inches in length), East Rudham Common,

South Wootton Common, North Runcton Common, Stoke

Ferry Common, Hanworth Common, Southrepps Common, and

at Thurne
;
Apium inundatum on Beetley, Massingham, and

East Rudham Commons; Cicuta virosa at Horning, Flegg

Burgh Common, Ranworth, Wroxham, and Cranberry, Hock-

ham
;
Peucedanum palustre on Flegg Burgh Common, at

Wroxham, and Cranberry, Great Hockham
;
Sambucus Ebulus

at Ingham
;

Asperula cynancliica on Harpley Common,

Massingham Heath, East Walton Common, Thompson, Gar-

boldisham Heath, and Eriswell (S) ;
Bidens tripartita on

Roughton and Beeston Commons
;

Achillea Ptarmica on

North Elmham Turf Common, Beetley Common, East Winch

Common (where on one area we counted 170 specimens), East

Bilney Common (where plants touched each other in a space of

400 square yards), and on Tuddenham Heath (S) ;
Matricaria

suaveolens at Ingham, East Ruston and Smallburgh

;

Campanula glomerata in chalk-pits at Fincham and Ashill (in

the latter first noted by Mr. Frank Newton)
;
Campanula

Trachelium at Castle Rising; and Campanula latifolia at

West Winch. Oxycoccus quadripetala was found at Horning,

though probably not in the same station recorded a century ago.

Dr. Wheeler tells us that some forty years ago he saw red

edible berries on Ranworth Marshes. He thought them cow-



630 NOTES ON SOME RARER NORFOLK PLANTS.

berry, but they were probably cranberry. Erica tetralix,

though widely distributed and abundant in Norfolk and Suffolk,

had not hitherto been noted in the “ breck ” district, but we

found it on the fen borders on Palmer’s Heath, Brandon (S).

E. cinerea has not yet been observed in Breckland. Pyrola

rotundifolia was found on Roydon Common, where it was

noted a century ago
;
Centunculus minimus on Stoke Ferry

Common
;
Gentiana Pneumonanthe was fairly abundant on

East Winch Common
;
and Gentiana campestris occurred on

Green’s Common, Runton. In the carrstone quarry at Snettis-

ham we counted 82 flowering plants, up to 6 feet in height, of

Verbascum pulverulentum. Linaria minor was found in

Heacham chalk-pit
;
Antirrhinum Orontium at Felthorpe and

Earlham
;
Digitalis purpurea abundantly in a carrstone quarry

at Blackborough End, Middleton, and at Easton, Stalham, and

Great Hockham. In North-West Suffolk we found a new

station for Veronica spicata, some hundreds of plants in an

area of 60 by 15 yards, among poor specimens of Pteris,

Calluna, and Carex arenaria, outliers from the main calluna

association to the westward. On our 1912 tour we searched

for Veronica Anagallis, distinguished from V. aquatica, Bern-

hardi, to which most of our British specimens belong, by the

bluish petals, and pedicels at acute angles with the stem. We
found Anagallis at Babingley and Euston (S) ;

all other

specimens were aquatica. Orobanche elatior was noted at

Heacham chalk-pits; and Utricularia intermedia in a fresh

station at Derby Fen, Grimston. Mentha piperita was found

at West Runton
;
M. longifolia at Carleton Rode

;
M.

Pulegium on Hanworth and Beeston Commons, and b. erecta

on Flegg Burgh Common; Origanum vulgare at Edgefield

;

Scutellaria minor in the old station on Holt Lowes
;
Littorella

uniflora on Thwaite Common
;
Scleranthus perennis at Ram-

part Field, Icklingham (S) ;
and Rumex maritimus in inland

stations at Thwaite, Hanworth and Stoke Ferry Commons, and

in the brickyard at Fodderstone Gap, Shouldham Thorpe,

where a quantity was growing in gault pits on one side of the

road, while by a pool on the other side there was a small



NOTES ON SOME RARER NORFOLK PLANTS. 631

colony of Scirpus maritimus. On Ling Common, Castle

Rising, and South Wootton Commons Myrica Gale was noted

in great abundance. The exceptionally dry summer of 1911

gave us the opportunity to examine the bog on Bio’ Norton

Fen with less danger than usual, and there we found another

Norfolk locality for Liparis Loeselii, which was not infrequent.

Helleborine longifolia is widely distributed in East Norfolk,

but finds at Holme, Titchwell, and East Walton were additions

to the few recorded West Norfolk localities. Another orchid

of general distribution is Habenaria conopsea, but specimens

on East Bilney Common are worthy of mention, an average

one being 2 ft. in height, with a head 7 in. long and 3 in.

in diameter. Allium vineale var. compactum was found on

the bank of the freshwater marsh at Holme (the type

grows persistently at Sheringham), and Allium oleraceum

adjoining Barnham Common, Thetford (S). Scirpus fluitans

was found abundantly in ditches at Hempstead, near Stal-

ham
;

S. filiformis on East Ruston and Beeston Commons;

Scirpus Taberncemontani at Brancaster and Palling; and

S. compressus on Massingham and Swardeston Commons.

Rynchospora alba was found in large quantities on Roydon

and East Winch Commons and Holt Lowes; Care.x limosa on

Roydon Common and Smallburgh Fen
;
Phleum phleoides at

Brettenham, and in great abundance at London Bottom,

Icklingham (S) ;
Phleum arenarium at Wilton and Laken-

heath (S) ;
Calamagrostis canescens at Thompson, Great

Hockham, Wroxham, Hainford, Hellesdon, Palmer’s and

Fenhouse Heaths, Brandon (S), and Tuddenham Fen (S) ;

Avena pratensis on Cockley Cley and Massingham Heaths,

at Thompson, and at Eriswell (S) ;
Melica nutans at Hethel

;

Festuca rottboellioides at Waxham and Holme; and Equisetum

sylvaticum on Holt Lowes.

Pure white flowers of Lychnis Githago were found at

Tottington, of Ononis spinosa on East Walton Common,

Scabiosa arvensis at Palling, Centaurea scabiosa at Eriswell

(S), Campanula rotundifolia at East Winch and Garboldisham,

Erica tetralix on Roydon Common, Centannum- umbellatum
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at Docking and Wangford (S), Bartsia Odontites on Roughton

Common, Pedicularis palustris on Roydon Common, Cala-

mintha Acinos in a field adjoining Castleacre Common on the

south, and Orchis latifolia on Great Witchingham Common ;

pinky-white examples of Echium vulgare near Castleacre

Common and Wangford (S), the blue pigment being suppressed

and the pink remaining normal, as was the case with flowers of

Lycopsis arvensis at East Winch. Lilac and white flowers of

Prunella vulgaris were common on Feltwell Fen.

IX.

NOTES ON THE YARMOUTH HERRING
FISHERY OF 1912.

By Thomas J. Wigg.

The autumn fishing commenced much earlier than usual this

year, and those connected with this industry began to arrive at

Yarmouth and Lowestoft during the third week in September,

but it was not until near the end of the month that work was

begun in earnest. Great preparations had been made for an

early start, and merchants and their workpeople gathered from

all parts of the English and Scottish coasts in readiness for the

harvest of the sea.

A large number of boats were at sea during the last two or

three days of September, and, meeting with a great shoal of

Herrings within easy distance of Yarmouth and Lowestoft,

heavy catches were made, and about 20,000 crans (1000 fish

— 1 cran) were landed at each port in one day. Prices at this

time ranged from 32s. 6d. to 20s. per cran, according to quality

and the quantity landed. A Yarmouth boat, the “ Sunbeam,”

beat all records by making a haul of 320 crans (or approximately

320,000 fish). Two boats were required to bring this prodigious

catch to port. The fish, when sold, realized £520.
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All boats were not so fortunate, for during the middle of

October the catch and delivery were so great that thousands

and ten thousands of crans of Herrings were landed day by day.

On Monday, Oct. 12th, about 200 boats came in with the great

average catch of 50 crans, and on Tuesday about 150 Scotch

boats swelled the great catch by an average of 60 crans per

boat, with the result that prices fell to 10s. and 12s. a cran.

Wednesday’s catch averaged 35 crans from 250 boats, while

the 500 boats which arrived on Thursday brought in a total of

25,000 crans.

Lowestoft boats also made remarkable catches during this

week, and showed a total of over 80,000 crans more than at the

corresponding period of last year. The great catches of October

were continued well into the first or second week of November,

when the weather became unsettled, and the fishermen were in

the same position and anxious to end the season. Many Scottish

crews, having made a good fishing, were anxious to go north.

I am informed that the steam drifter, “ The Light,” returned to

Fraserburgh from Yarmouth, having earned over £\,000.

The abnormal catch of this season upset all calculations, and

the curers found that the ordinary stock of salt and barrels was

quite inadequate for the extraordinary demand.

What a change came during the last week of November!

The majority of the Scottish boats had returned to the north,

and the deliveries of fish were very poor.

In former years the season has lasted close up to Christmas,

but compared with last year some strange results may be noted.

In 1911, the month of November was nearly over before the

heavy fishing began, whereas the great catches were all over in

the early days of that month in 1912. Compare the figures for

the week ending Nov. 16th. At Yarmouth the catch for the

week was 18,866 crans, and in the corresponding week of 1911

it was 70,696, but the season's catch on the same date was

151,770 crans better than at the corresponding period of 1911.

“The Fish Trades’ Gazette” of Dec. 7th, 1912, says:

—

“ From every point of view the fishings at the two chief centres

(Yarmouth and Lowestoft) have been an unqualified success.
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The quantity of Herring caught creates a record in the history

of the trade The thousands of shore hands employed in

the great industry have also profited by the bountiful harvest of

the sea There may be—indeed, there are—a few fisher-

men, as is always the case, who have been unfortanate in the

loss of gear, but, taken on the whole, there has never been a

Herring fishery in East Anglian waters, or anywhere else,

which has been of so much general benefit, and for which there

is so much occasion for all-round gratitude.”

The following statement shows a Return of Herrings landed

at Great Yarmouth and Lowestoft in 1912 :

—

At Fish-wharf :

—

Month. Crans. Month. Crans.

April 13| Brought forward. . 6,046

May 251 September ... 97,019

June 105| October 397,145

July 226 November ... 102,219

August 5,450 December ... 2,548

Carried forward ... 6,046 Total 604,977

At Gorieston :—
September 14th to 30th 5,976

October 1st to 31st .. 57,965

November 1st to 23rd 7,818

Total 71,759

At other Wharves

September 39 Fish-wharf... 604,977

October 6,110 Gorleston ... 71,759

To November 9th 1,473 Other wharves 7,622

Total 7,622 Total ... 684,358

The number of Yarmouth boats was about 204

Scotch and other boats was about 732

Total 936
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Return of Herrings landed at Lowestoft in 1912 :

—

Month. Lasts. Month. Lasts.

January 9 Brought forward . 196

February July 31

March 5 August 85

April ... 94 September .. 4,241

May ... 81 October .. 29,773

June ... 7 November .. 7,990— December 394

Carried forward ... 196

Total ...

This quantity is equal to 427,100 crans.

.. 42,710

The number of Lowestoft boats was about 337

,, Scotch and other boats was about

Total

311

648

X.

SOME ADDITIONS TO THE NORWICH CASTLE

MUSEUM IN 1912.

By Frank Leney {Curator of Museum).

The Museum collection of heads representative of the “ Big-

game ” of Africa has been greatly augmented during the year

1912 by a large number of heads and horns from British East

Africa and Abyssinia, on loan from Lord Wodehouse. This

collection includes a magnificent head of a Buffalo {Bos caffer

typica ), two heads of the new Mountain Nyala {Tragelaphus

buxtoni), discovered by Mr. Ivor Buxton, a Bongo {Tragelaphus

euryceros) and a very fine Sable Antelope {Hippotragus niger).

The collection of Mammalia has been enriched by the gift of

a female Proboscis Monkey {Nasalis larvatus) from Borneo,

presented by Dr. Charles Hose, a Crested Porcupine {Hystrix

cristata) from Nairobi, British East Africa, the gift of Mr.

Gerard H. Gurney and the skull of a Dugong {Halicore dugong)

killed at Aden, presented by Mr. G. C. Kennedy.
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Mr. J. A. Sayer presented the Slender-billed Nutcracker

(Nucifraga caryocatactes), an immigrant from Western Europe,

shot at Sparham, Norfolk, in October, 1911 ;
see note by Mr.

J. H. Gurney on p. 459 of Vol. ix., Part III., of our Transac-

tions. Another interesting bird is a Marsh Harrier (Circus

ceruginosus), shot at Croxton, Norfolk, and presented by Mr.

R. Meade. An albino variety of Martin ( Chelidon itrbica)

from Twyford, Norfolk, given by Mr. Charles Hamond and a

pied variety of Blackbird ( Turdus merula

)

from Thorpe Ham-

let, Norwich, given by Mr. Frank C. Hinde, complete the

additions to the British Birds.

The general collection of Birds has been re-arranged in

accordance with the Guide to the Birds in the British Museum,

and the birds representing the Orders I.—XIX. have been

re-mounted on stands suggestive of their natural habitats. The

Penguins, Birds of Paradise, Peacocks and Swans may be

instanced as successful attempts to adopt the British Museum

plan of exhibiting birds in their natural surroundings.

Dr. Charles Hose has presented nine skins of Bornean birds,

several species of which were new to the collection, and a

specimen of the large Pitta (Pitta maxima) from Gilolo.

Other donations are a Green-billed Toucan (Rhamphastos

dicolorus) from S.E. Brazil
;

a Javan Starling (Graculipica

melanoptera) from Java, Mr. Gerard H. Gurney
;
a Fire-tailed

Finch (Zonceginthus bellus

)

and a Black-headed Gouldian

Finch (Poephila mirabilis ) from Australia, Mr. C. H. Row;

and two specimens of the Greater Bird of Paradise (Paridisea

apoda ) from Aru Islands, Mrs. Neville.

Special interest attaches to Mr. Thomas Parkin’s gift of the

egg of a Sea Eagle (Halicetus albicilla) taken in Sutherlandshire

about 80 years ago. The Sea Eagle has practically ceased to

breed in Scotland for many years, though a protected pair of

them still breed in Shetland. Mr. E. J. H. Eldred also

presented an Egg of the Great Bustard (Otis tarda), laid in

confinement at Coltishall, near Norwich, in 1912.

Mr. F. G. Bridgman’s gift of a collection of British Land,

Freshwater and Marine Shells is an important addition to the
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Museum. It consists mainly of the specimens collected by Mr.

F. G. Bridgman’s father, the late William Kencely Bridgman,

L.D.S., who, in conjunction with his son, J. B. Bridgman,

published a list of Norfolk Non-marine Mollusca in our Trans-

actions for January, 1872.

The number of visitors to the Castle Museum, as recorded by

the turnstiles, was 118,072, against 130,284 in the previous

year.

XI.

MISCELLANEOUS NOTES AND OBSERVATIONS.

Wild Bird Protection on the Norfolk Coast.—We
have received the Reports of the Wolferton, Blakeney and

Cley, and Breydon Wild Bird Protection Societies for the year

1912, from which the following notes are extracted:—

At Wolferton the Watcher was on duty from April 8th to

July 20th, and saw Common and Lesser Terns for the first

on April 20th. The first eggs of the Lesser Tern were found

on May 12th, and of the Common Tern on May 1+th
;
and the

total number of nests of both species (and of the Ringed Plover)

was in excess of that of the previous year. There were 73

nests of the Lesser Tern as against 59 in 1911, 100 nests of the

Common Tern as against 73, and 66 of the Ringed Plover as

against 49. Mr. Cresswell, the Hon. Sec. of the Society,

observes, however, that he estimates that only about one quarter of

the nests on the area are found and noted. The Redshanks have

decreased on this breeding-ground, and “ show more and more

a disposition to nest on the bare shingle.” A few nests were

destroyed by high tides on July 16th and 17th, but on the whole

the season was a most successful one for the birds

Although Blakeney Point has now been acquired by the

National Trust as a Nature Reserve, the Trustees have no

funds available for paying a watcher ; it therefore devolves

upon the local Society to continue its work of bird-protection,

as hitherto. We feel sure that the Hon. Sec., Mr. Quintin

VOL. IX. M



638 MISCELLANEOUS NOTES AND OBSERVATIONS.

Gurney, will do his utmost to maintain the vigilance which his

Society has afforded in past years to the birds on this area

during the breeding season. The Watcher estimates there

were over 500 nests of the Common Tern, about 100 of the

Lesser Tern, and some 80 nests of the Ringed Plover last year.

There were from fifteen to twenty pairs of Shelducks breeding,

and two pairs of Oyster-catchers. The Watcher is of opinion

that the number of nests of all species on his ground has

increased of late years.

From the Breydon Watcher’s notes we are pleased to record

that Spoonbills were again seen last year in twos and threes

during the months of May, June and July, on and off. These

birds are now rigorously protected in Holland where, of late

years, they have increased somewhat as a breeding species.

There are many places in our Broadland district which would

afford ideal nesting sites for these birds, and if we continue not

to molest those that come to visit us from over the water they

may start breeding on this side again at any time.

Another interesting fact brought out by this Watcher’s record

is the early date in the summer that birds begin to return south

from their northern breeding haunts. For example, on July

8th there is the entry :

“ Several birds beginning to come now

;

some Wimbrel, very many Redshanks, some Dunlin, Ringed

Plover and young Herons.” By July 19th there were “a lot

of Whimbrel and hundreds of Redshanks and by August 5th

there were a lot of Lesser Tern, scores of Whimbrel, Curlew.

Dunlin and Ringed Plover.” On August 24th a large number

of Knot arrived. It would seem as if the young of some

species, e.g., the Knot, begin their journey south almost as soon

as they are able to fly, otherwise their appearance on our coast

in the month of August is inexplicable. It is only by the help

of records such as these that many of the problems connected

with migration will be solved.—S. H. L.

The Great Bustard in Captivity.—The following notes

are a continuation of the observations I recorded at the January

meeting of the Society in 1909. My three birds continue to
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enjoy excellent health and are very tame. Both hen birds

accidently injured themselves last year from being suddenly

frightened
;
the one breaking a toe and the other dislocating the

metacarpal joint of a wing, but in the case of both recovery

has resulted. When handling Bustards one has to be careful,

because the feathers come out very easily, and there is a good

deal of powdery down between the feathers. My birds have

got quite accustomed to a pony feeding near them and a bulldog

that I keep, though the male bird will try to attack the latter if

he ventures too near the wire-work of their run. Strange to

say, a ladder set up near them still alarms them to such an

extent that they have to be shut up when one is being used.

After the injuries they had received last year I hardly

expected that either of the hens would attempt egg-laying, but

on the 29th June I noticed that the bird that had injured her

toe was uneasy and inclined to quarrel with the other hen.

She was also seen scratching the ground—a habit I had never

previously observed in the case of either of them. In the

evening an egg had been dropped in the run, and on the

morning of July 1st, I found another egg in the shelter-house.

As the bird showed no signs of brooding I placed the eggs

under a Buff Orpington hen, which sat steadily for twenty-eight

days. At the end of this time I found that the first-layed egg

was addled, so I removed both. One egg is now in the Norwich

Castle Museum
;
the other I sent to Mr. Scott Bayfield, who

gave it to the Yarmouth Museum.

The male bird begins to show oft about the end of March

—

27th March, 1910, 9th April, 1911, 16th March, 1912, being the

dates I have observed him the last three years. It is very amusing

to watch him when he commences his performance
;
his tail

feathers are thrown over his back, his wings inverted, and his

head and neck drawn back between his wings. When inflating

his gular pouch he seems to gulp in the air with a wheezing

sound, his moustachial plumes stand out at right angles and he

stamps about the ground with his feet. The hens are apparently

unconcerned at all this, and the show is soon over, though it is

repeated at short intervals, sometimes a day or two inter-
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vening. As the spring advances the display ceases ;
he loses

his moustachial plumes about July, and appears to moult before

the hens. They are never incapable of flight during the period

of moulting.

By autumn the male has quite lost his chestnut pectoral band

and thick inflated neck, which is now no larger than that of the

females
;
indeed his plumage is almost indistinguishable from

theirs. He has lately become very pugnacious— I might almost

say savage—attacking me so fiercely whenever I enter the run

that I have to carry a wire guard to keep him off. He will

fasten on to clothing with his beak and hold on tenaciously
;

and, when in these tempers, makes a deep guttural sound

something like a hoarse cough quickly repeated, and ending in

a faint scream.

—

E. J. H. Eldred.

Note on a Willow Log exhibited at the September

Meeting by Mr. A. J. Rudd.—A White Willow, blown down

in St. Augustine’s Churchyard in August, 1912, showed, when

cut into logs and split for the manufacture of cricket bats, a

dark coloured cavity filled with roots, at nine-and-a-half feet

from the base, immediately below a fork. The log deprived of

its bark had a diameter of sixteen inches
;
the cleft measured

thirteen by twenty-one inches, with a maximum gape of one-

and-a-half inches. There was said to have been no external

evidence of injury. The phenomenon of a tangled mass of

roots in the heart of the tree was due to a fracture at the fork :

the usual effort had been made to repair the damage by a growth

of “callus,” which, instead of closing over the wound, penetrated

the rupture at one place. Contact with water that had collected

in the cavity, and absence of light, were stimuli sufficient to

induce a growth of roots from the edge of the “ callus,” which

eventually packed the hollow. Some evidence as to the age of

the injury is afforded by subsequent developments
;
the strain

ruptured the cortical tissues as well as the wood, and probably

eight or ten years were required to obliterate external evidence

of this. The wood was discoloured but no serious decay had

set in. Had the tree stood, it would have needed but a few
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years for wet and rot to have penetrated to the base of the

trunk. Elwes records two instances in which Lebanon Cedar

showed a similar development. of roots, commencing at the seat

of an old injury and extending downwards towards the base of

the tree, between the splintered portions of the wood {vide

Trees of Gt. Britain and Ireland, fob 460).—W. H. Burrell.

The Bath White Butterfly (Pontia Daplidice ).
—At

the October Meeting of the Society Mr. Gerard H. Gurney

showed a specimen of this butterfly which he caught at Harford

Bridges, near Norwich, on July 17th, 1912. It is the first

specimen of this species that has been taken in the County, and

is therefore an addition to the Norfolk list.
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