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The Norfolk and Norwich Naturalists’ Society

has for its objects :

—

1. The Practical Study of Natural Science.

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

indigenous species requiring protection, and the circulation

of information which may dispel prejudices leading to their

destruction.

3. The discouragement of the practice of destroying the rarer

species of birds that occasionally visit the County, and of

exterminating rare plants in their native localities.

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

distribution, and former abundance or otherwise of animals

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

use of all legitimate means to prevent the extermination of

existing species, more especially those known to be diminishing

in numbers.

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

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

6. The facilitating a friendly intercourse between local Naturalists,

by means of Meetings for the reading and discussion of

papers and for the exhibition of specimens, supplemented by

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

study of Natural Science on a sound and systematic basis.
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List of the Publications received by the Society as Donations

or Exchanges from March, 1901.

Alternation of Generations, by J. J. Steenstrup. Ray Society.

London, 1845. From Mr. Charles Williams.

Andkrsonian Naturalists’ Society Annals. Part 2. Vol. ii. Glasgow,
1900. From the Society.

Animals recently Extinct, or threatened with extermination, as
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ADDRESS.
Read by the President, Mu. W. H. Bidwell, to the Members

of the Norfolk and Norwich Naturalists’ Society, at their

Thirty-third Annual Meeting, he/d at the Norwich Castle-

Museum, March doth, 1902.

Ladies and Gentlemen—It now becomes my duty to pass in

review the work of another year, a year which we may consider

a prosperous one for our Society. It is true we have to lament

the loss of some old and valued friends, but we have gained

new members and we now number 2G5. Those removed by death

are :—Archdeacon W. Pelham Burn, Messrs. 1). C. Burlingham,

John Young, and E. L. Birkbeck, short notices of whom will be

found in our ‘Transactions.’

Our meetings have been well attended, and many of them have

been of a very interesting character. Most of the papers contributed

will be printed in our ‘Transactions.’ I will not therefore trouble

you with a list of them, but will mention two important exceptions.

On the 20th May, Dr. Gerald Leighton addressed us on British

Serpents, especially with regard to their distribution, illustrating

his lecture by exhibiting many specimens obtained by him during

a short stay in East Norfolk. At our January meeting, Mr. F. \Y.

llavmer read “A Geological Sketch of the History of Broadlaud.”

Unfortunately, Mr. llarmer had promised this paper for publication

elsewhere. Much useful discussion followed, and we were glad of the

opportunity for congratulating the author on the honour of receiving

the Murchison Medal, recently awarded him by the Council of the

Geological Society.

VOL. VII. T



278 president’s address.

Departing from our usual custom, we made arrangements in

December for an Illustrated Lecture, entitled, “ Pictures from the

White Kile,” in which Mr. E. N. Buxton kindly gave us an

account of his recent journey 400 miles beyond Khartoum
;
and his

descriptions of the country, the natives, the fauna and flora, and his

adventures with big game, gained increased interest from the

numerous photographs thrown on the screen.

Our Society was represented at the meeting of the British Asso-

ciation at Glasgow, as will be seen by the report of the Corresponding

Societies’ Committee, and Mr. F. D. Longe, who was our delegate,

narrated to us his experience of the meetings. The public-spirited

inauguration of a Freshwater Biological Station at Catfield, by

Mr. Eustace Gurney, must not pass without notice
;

it is the first

attempt of the kind made in England, though several are in working

order on the Continent, and in America. Mr. Gurney has had

a house constructed on the edge of Sutton Broad, with accommoda-

tion for four students
;

it contains a well-lighted laboratory, fitted

with the necessary appliances for the study of the animal and plant

life of the district. Mr. Gurney had the advantage of acquiring

manipulative skill at the Naples Biological Station; and his brother,

Mr. Kobert Gurney, who is engaged in like work at Plymouth,

kindly sends us yearly the Journal of the Marine Biological

Association. We have to thank other friends for valuable additions

to our library, especially Professor Newton, Mr. J. H. Gurney, and

the Rev. E. N. Bloomfield.

Activity in bookbinding during the year made the need for

another book-case increasingly felt, and this has now happily been

supplied, Mr. J. H. Gurney having generously paid half the cost of

a new case, which by permission of the Committee of the Norfolk

and Norwich Library has been erected in that Institution, near

those which are already filled with our books.

One of your Presidents, the late Sir Francis Boileau, spoke to

us, on one occasion, of the importance of supplementing our evening

meetings by excursions in the summer months, for such gatherings

he considered to be a sign of the vitality of our Society, and very

desirable opportunities for friendly intercourse with our country
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members. Though we took no long excursion last summer, yet the

Committee made arrangements for four afternoon trips. Those who

joined the first of these, took train to Swainsthorpe, whence they

walked to Dunston
;
after visiting the gardens there they crossed

the park, and proceeded to Upper Stoke; here the leader of our

excursion had kindly provided tea in his garden, and after a rest

the return was made by the field-path to Trowse.

In June an excursion was made to Wroxham Broad, where the

entomologists of the party met with some success. In July our

field meeting was at Felthorpe, where botanists could enjoy a stroll

through the bog and over the heath at Drayton Druery. The weather

was perfect for such an excursion, and especially agreeable for tea

in one of the glades of the wood.

Our last excursion was in August, to Stratton Strawless, where

we were most kindly entertained by Mr. W. J. Birkbeck, after an

afternoon pleasantly spent in viewing the home of Robert Marsham,

with its historic trees. I am sure that all who enjoyed these

outings feel under great obligation to the Secretary of the Excursion

Committee, for his forethought and trouble to make them successful.

Knowledge pleasantly gained on these expeditions, must prove

useful to many members, not only helping them in their own

particular line of study, but also increasing their acquaintance with

other branches of ^Natural Science, thus rendering them capable

of more fully enjoying the sights and sounds and scents of the

country, and enabling them to gain fresh happiness, from

“ Every bird that sings,

From every flower that studs the elastic sod,

From every breath the radiant summer brings.”

The fragrance of wayside tlowers and woodland odours adds

much to the pleasure of our country rambles ; and I would ask

your attention for a short time to a few thoughts suggested by

these floral scents, and to the consideration of their nature and uses.

The first subject for our consideration may well be the grouping

of floral scents, which until lately has not been attempted on any

scientific basis
;

botanists having been contented with tracing

resemblances between the odours of flowers, and giving to a distinct

t 2
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odour the name of some prominent flower by which it was given

out. But lately an attempt has been made in 1 The Natural History

of Plants,’ by Anton Kernel1 von Marilaun, edited by Prof. Oliver,

to classify floral scents according to their chemical properties; which

however the writer says must be regarded only as a preliminary

outline.

Por the purpose of distinguishing such scents, they are divided

into five groups, viz. : the indoloid, aminoid, benzoloid, paraffinoid,

and terpenoid scents. In the first group, the indoloid scents are

those volatile substances which arise from the decomposition of

albuminous compounds. These scents resemble that of decaying

animal matter, and attract flesh-eating Beetles and Flies
;

the

enticement of this smell of putrefaction being often aided by

colouring which resembles flesh or rotting fruit. Among the

plants which emit this indoloid scent are Aristolochias, Stapelias,

and Arums, and as showing the great distance from which insects

are drawn by such odours, it may be mentioned that in a single

spathe of Dracvnculus vulgaris there were found 250 Carrion

Beetles belonging to eleven different species. We are not therefore

surprised to read that emanations from this Arum are extremely

inconvenient, producing giddiness, headache, and vomiting.

Under the name of aminoid scents are comprised substances

which diffuse into the air, and have an amine as their foundation.

These give to the Hawthorn its scent, as well as to the Chestnut,

Evening Primrose, and Flowering Ash.

The third group, that of the benzoloid scents, is composed of

such as are formed from the so-called aromatic bodies; they are

compounds with a benzole nucleus, in which the hydrogen atoms of

the benzole are replaced by alcohols and acid radicals. These scents

are found in the flowers of Pinks, Heliotrope, Lilac, Mignonette,

and Honeysuckle, and many of them in flowers of widely differing

genera
;
thus we have the violet scent in the Stocks, the Clove scent

in the Narcissus and in some Orchids, and the Vanilla scent in the

Heliotrope, Petasites fragrans, Nigritella and Linncea borealis. It

is worthy of note, that many of the flowers which have intermittent

scents are to be found in this group, e.g., the Catchfiies, which emit
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a scent of‘ Hyacinths at night, the Honeysuckle, the Dame’s Violet,

and many of the Stocks.

The paraffins give their name to a group of scents among which

the Rose scent is the chief in importance, anil in which are included

the honey scents, as those of the blossoms of Cherry, Plum, and

Clover; the honey scent is found in combination with many in the

preceding group, hence a great variety of odours. Among the

Roses we have many different perfumes, and though there is no

scent of tea in the so-called Tea Roses, as has been pointed out by

the Rev. A. Foster-Melliar in the Book of the Rose, yet there are

to be found the Clove scent in Safrano, that of the Raspberry in

Mareehal Niel, of the Apricot in the Macartney Rose, and Mignonette

in the Dog Rose, while a few Roses are absolutely scentless.

Rosa rentifalia,
from which, with its descendants, attar of Roses is

chiefly made, may be considered to possess the typical rose scent.

The last group consists of scents produced from ethereal oils,

called terpenes, which scents are more often found in the stem and

foliage than in the flowers. Lavender, Thyme, and Citron may be

taken as examples. It is to be hoped that, in the near future, more

attention may be given to this classification of vegetable perfumes.

Another subject for enquiry is the fluctuating character of many

of these scents. Why are some plants scentless at certain hours

of the day and odoriferous at others ? The advantages to the

plant of such an arrangement are patent, the periods of fragrance

coinciding with the hours at which those insects are on the wing

whose visits benefit the plants. Thus Acacias, which are visited bv

Bees, are scentless in the evening; while flowers which attract

crepuscular Moths are inodorous in the day-time; for the visits of

insects which do not assist in the transference of pollen are

disadvantageous to the plant.

Very little appears to be known of the manner in which this

intermittent emission of scent is brought about. Alternations of

gentle rain with intervals of sunshine favour the promulgation of

odours, the secretion of which is assisted by heat, and the increase

or diminution of heat may often determine these periods of fragrance

;

an increase helping to volatilize scent, and a decrease preventing its
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too rapid dissipation
;
moreover, a change of temperature may, by

expansion, or contraction, exert a pressure on the vesicles which

contain the volatile scent.

The fragrance of flowers is, however, affected by light as well as

by heat. We have an illustration of this in an article in the

Journal de Pliannacie, 1827, on the effect of the sun’s rays upon

the flowers of Cacalea septentrionalis

:

“When the sun shines

upon the flowers of this plant they are odoriferous, but when the

sun’s rays are interrupted by artificial means—that is, by interposing

the hand-—their odour quickly disappears, but their fragrance as

quickly returns when the shade is removed.” Many plants are so

sealed by their closing petals that it is easy to see that perfume

cannot escape until they re-open
;
though with others the scent is cut

off without anyjapparent change in the flower; but it may be that

with such there is a slight change in the position of the petals.

The Eose is one of the few flowers which have scented petals,

hence its use in making pot pourri; it possesses also the only scent

on which, when extracted, direct sunshine has no deleterious effect.

The time at which flowers re-open and re-commence shedding

their perfume often agrees with the time of day at which the buds

first opened
;
in fact, there are many cases in which the clock rather

than the barometer appears to regulate the expulsion of odours.

The behaviour of one of the night-blooming Cactacece often quoted,

may be referred to as bearing on this subject. The flowers are

fragrant only at intervals, giving out puffs of odour every half-hour,

from eight in the evening till midnight, the first puff of odour

being accompanied by a rapid movement of the calyx.

We may next enquire as to the advantages gained by the plants

from their perfumes. The chief benefit is the allurement of insects,

for the transference of pollen from the stamens of one flower to

the pistil of another of the same species.

While some plants arrest the attention of insects by their brilliant

colours, others attract them by their sweet odours, and in many

plants both influences are at work, as in the Eicotiana of our

gardens, whose conspicuous white flowers, after being furled during

the sunlit hours of day expand in the evening, and at the same
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time emit a beautiful perfume. If the colours of flowers have

been developed by the selection exercised by insects, this is doubtless

also the case with the odours.

Insects which visit plants and thus distribute pollen, belong

mostly to the families Hymenoptera, Lepidoptera, and Diptera : but

many flowers are visited by insects for shelter only, especially those

which are bell-shaped, or those which are fluffy. Fertilization is

sometimes caused by the movements of the larvae, and not by the

perfect insects. Thus Blowflies deposit their eggs in the carrion

flowers, and the Maggots in searching for food press the pollen

masses downward to the stigma.

The importance of the parts played respectively by the senses of

sight and smell, in luring insects to melliferous flowers, has been

much in dispute. Some naturalists insist that sight has the greater

influence. Lord Avebury has recorded experiments which he made

to obtain evidence of the power of Bees to distinguish colours, lie

placed slips of glass with honey on papers of various colours, and

when they had made a few visits he found that if the papers were

transposed the Bees followed the colours.

An incident narrated by a well-known naturalist bears on this

question, lie was walking in Newgate Street when his attention

was caught by a White Butterfly, and as lie was surprised to see

the insect in such a locality, he watched it carefully, and observed

that it was flying round a lady’s hat which was trimmed with many

artificial flowers, and it hovered for some time over this scentless

bouquet.

On the other hand, Professor Plateau of Ghent, after the labour

of most careful observations, the results of which he has communi-

cated to the SocietS Enlomologigue de Belgique regards the sense

of smell as the chief agent in guiding insects to the flowers, and

he doubts whether their supposed choice of colours really exists.

Professor Plateau removed the coloured corollas from widely different

flowers, and found that they were visited by Bees and Butterflies

just as freely as those which had not been so treated, and he

writes in answer to a letter from myself, “ It is thus very natural to

suppose that insects are attracted to the flowers by another sense
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than sight, and that that sense would very probably be smell;” but

he adds, “ I insist on this fact, that I have never said that insects

are not drawn towards flowers except by the sense of smell only.”

Mr. F. W. L. Sladen has recently communicated to the ‘British

Bee Journal’ an account of experiments which led to his discovery

of the scent-producing organ of the Bee, which is contained in the

membrane connecting two of the body segments of the insect. He

considers that scent is produced from this membrane for purposes

of allurement, and that the rapid movement of the wings when

Bees are humming, is not to produce sound so much as to distribute

scent. When Bees hum on reaching the entrance to the hive, they

arouse others, which have settled down tired in the grass, these

latter, but for this attraction, would be unable to find the portal,

and thus perish from cold. If Mr. Sladen be right in asserting

that scent plays an important part in this attraction, and that this

adds evidence to the belief that Bees can distinguish between smells

;

it also adds to the probability that Bees, being accustomed to guidance

by scent, are similarly guided by the perfume of the flowers in

seeking honey.

We must not judge of the choice of insects for certain scents

by considering what is most pleasing to ourselves
;
some flowers

evidently attract by their odour, which seem to us to possess none,

while insects are drawn by some which have a disagreeable smell

though they are rich in honey
;
thus, as far as insects are concerned,

the Violet in vain sheds its perfume on the air, while Ragwort and

French Marigold with their unpleasant odours have always a crowd

of visitors.

It has been observed that Bees usually visit plants of the same

species as long as they can : this is perhaps to save themselves

trouble in collecting nectar, but it may be to avoid work in sorting

pollen. Maeterlinck, in ‘The Life of the Bee,’ describes a day’s work

of the occupants of the hive, and referring to this, says, “Those

who yesterday were absorbing nectar from the corollas, will to-day

repose their tongues and the glands of their sac, and gather red

pollen from the Mignonette, and yellow pollen from the Lilies, for

never shall you see a Bee collecting or mixing pollen of a different
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colour or species, and indeed one of the chief pre-occupations of

the hive, is the methodical bestowal of their pollens in their store-

rooms, in strict accordance with their origin and colour.”

Where then must we seek the guide which directs the flight of

the Bee on her second visit to the flowers? Is it the conspicuous

corolla or the pollen covered anthers ? or is it the remembrance of

the odours only ? by which she can

“ With conscious truth retrace the mazy clue

Of varied scents which charmed her as she flew.”

If we watch the Bees in our gardens flying from flower to flower,

apparently without method or choice, we shall perhaps wonder

whether too much has not been made of this “flower fidelity.”

What are other benefits that the plants derive from odours which

they emit? They gain protection from herbivorous animals; in some

cases the smell renders the leaves distasteful, and in others the

scent gives warning that the plant, though not unpleasant, is

harmful : this is the case with the Thorn-Apple, Hemlock, and

Deadly Nightshade. The warning to avoid these seems to be given

by the olfactory nerve. The scent of the stem is also a protection

against the depredations of larvae, as with many of the Conifene,

and with the Sweet Flag, which we cannot believe to have been

developed from a Common Flag into an odorate Calamus for the

benefit of Abbots and Aldermen, who loved to strew their halls

with its fragrant leaves.

The researches of Professor Tyndall made known to us the

action of odours on radiant heat, and he published a table showing

the relative potency of various perfumes as intercepters of radiation
;

from this it appears that the odour of oil of Cloves exercises about

thirty times the action of the air, of Lavender sixty times, and

that of Spikenard up to three hundred and fifty times. This

discovery suggested another advantage to be derived by plants from

their perfumes
;
in hot and dry countries the secretion of strong

scented ethereal oils, surrounds the plant with an invisible though

most efficient shield against the baneful effects of radiant heat, and

we observe that Spikenard which comes from a country where such

protection is much needed, is one of the most powerful absorbents
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of heat. Fruity scents benefit some plants by attracting from

a distance insects and animals which help the distribution of small

seeds which are imbedded in fleshy fruits, like the Fig and the

Strawberry. Some fungoid scents are of this kind, as that of the

Cantharellus cibarius with its odour of Apricots, but most of them

are of a starchy or foetid character.

But when we have considered all these aids to plants, there

remain many cases in which it is difficult to perceive how the

plants are benefited by their odours, for instance the scented ferns

and the grasses which are odoriferous only when dying. We are

conscious of something beyond all this, and would fain fall back

on the ancient belief that the green herb was made for the service

of man, and that part of that service is rendered by perfumes.

How rendered we will next consider.

Some scents are useful for their medicinal virtues, as in the Hop

pillow, a specific for insomnia. The narcotic scents of Poppy heads

and Camomile are well known
;
and the vapour of Hellebore has

a purgative effect. In times past, plants with scented leaves and

stems were much used as disinfectants, for which they were put

in coffins before burial, and sprigs of Rue were placed near the

judges to ward off jail fever; again the smell of camphor has

long been considered a prophylactic. If not germicides, such

scents are certainly insecticides
;
and pleasant odours often keep off

noisome pests.

It is chiefly in nervous complaints that the benefits of vegetable

scents are noticeable. Pliny speaks of the curative properties of

perfumes in such cases, and there can be no doubt that a nice smell

improves the temper. Thus Gerard says of the Violet, “ the mind

conceiveth a certain pleasure and recreation by smelling and

handling those most odoriferous flowers
;

” and the scent of Borage

leaves is reviving and exhilarating, hence their use in claret cup.

We appreciate the flavour of much that we eat and drink by

the olfactory nerve alone, for we are often smelling when we think

we are tasting. The odours from some resins are beneficial, and the

fortune of a noted watering-place was made by the smell of its

Pine woods. May the time be near when physicians shall prescribe
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half-an-hour in a perfumed atmosphere, rather than a dose of

nauseous medicine

!

Something might he said about perfumes and morals
;
the cloying

odours of Eastern lands induce a dreamy sensuousness, while

the refreshing fragrance of wild Thyme braces men for healthy

action. The consumption of the wholesome but malodorous Onion

is a question of manners rather than morals, though Ruskin says

that this rank scent has been really among the most powerful

means of degrading peasant life. Olfaction warns us against dangers

which often accompany bad smells, and wo shall certainly be more

ready to detect these if we educate this sense, and accustom ourselves

to the enjoyment of smells that are good. The poet asks,

“ Can ye take off tho sweetness from the flower ?
”

In reply wo can point to tho important industry which finds

employment for thousands of persons, in taking off the perfume

from the Rose, and in collecting Violets, Jasmine, Mignonette,

Geraniums, and other flowers, from which extracts are made.

For this purpose, one Scent Manufactory at Grasse alone consumes

in one harvest, nearly 000,000 lbs. of Roses, and so powerful is the

perfume from the Orange flowers that the gatherers often fall from

the ladders overcome by it

There are three commercial processes in use for procuring the

scented extracts of flowers : 1, Distillation, by which method

Attar of Roses is made
; 2, Maceration, which consists in newly

picked flowers being thrown into hot fat or oil, which is afterwards

strained from them
; and 3, Enfleurage, by which exquisite essences

are procured. In this last process a number of shallow frames,

each with a layer of fat spread upon it, are piled one above the

other
;
fresh blossoms are periodically scattered over the fat, which

by absorption finally becomes a scented pomade
;

this can be

afterwards digested with rectified spirit, and a concentrated essence

obtained.

There are many flowers which have two scents, and with some

of these one scent is given off in the day-time and the other in the

evening
;
when there is this “ duality of fragrance,” one perfume
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can often be got by distillation, and another, quite distinct, by

maceration.

The late Dr. Piesse, in his book, ‘ The Art of Perfumery,’ gives

much interesting information about floral perfumes, and we learn

from him to what an extent the skill of the perfumer enables him

to imitate in his essences, scents which it would be too costly to

extract from the flowers. Sweet-briar, Honeysuckle, Lily of the

Valley, Sweet Pea, and Verbena, are never extracted from the

flowers whose names they bear. May we not then suppose that

many perfumes are compounded in Nature’s laboratory by a blending,

in varying proportions, of well-known odours ?

There are many vegetable odours which, when concentrated, are

exceedingly unpleasant to our nasal organs, though very agreeable

when much diluted : thus, a whiff of Eucalyptus is like Cedar-wood,

and Storax, a fragrant balsam much used in making incense, when

in bulk exactly resembles the stench from Coal-tar Naphtha, but

when divided has the fragrance of the Jonquille.

The only scent which is better made in England than elsewhere

is Lavender
;

the plant has two odours, one ligneous the other

floral
;
on account of the former we lay garments up in Lavender

to keep away insects, and because of the latter we plant bushes

near hives to attract insects.

Among curiosities in scents, we may note cases in which those of

animals are reproduced in the vegetable world
;

as the smell of

Mice, from which that of Hemlock is not to be distinguished, and

that of the Musk Rat and Musk Deer which we find in the Musk

plant, so often grown in cottage windows. The vegetable Musk is

not powerful enough to be used in perfumery.

The Ancient Egyptians imported perfumed P>alsams from the

East in very early times, they also appreciated the scent of fresh

flowers, as we learn from an illustration from a painting on a tomb

at Thebes, given by Sir E. Wilkinson, where a lady is represented

seated in a bath, with an attendant holding a sweet-scented flower

to her nose, while others are pouring water over her. The use of

perfumes became fashionable in England in the reign of Queen

Elizabeth, partly through the introduction of scented gloves, the
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leather for the manufacture of which was imported already perfumed,

and often strips of this leather were sold to scent linen chests, hence

arose the union of the two trades, glover aud perfumer
;
the only

scented leather of to-day, liussia leather, owes its perfume to the

oil of Birch, used in the tanning.

The latest triumph of the perfumer’s art is the extraction of some

of the choicest perfumes from coal-tar, or rather from coal-tar

products, and these compounds are chemically identical with those

which have been elaborated by the processes of nature in the living

plant. The first of these to be discovered, essence of mirbane,”

is made from benzene, and passes under the name of artificial

oil of almonds, others are “ new mown hay,” which is now obtained,

not from the sweet-scented vernal grass, but from tar ; and white

Heliotrope, which is made by mixing mirbane with vanillin, tin-

latter closely resembling and to a great extent taking the place of

the vanilla bean.

I will give but one further illustration of blessings brought to

man by floral perfumes. There can be no doubt that the sense of

smell recalls to our minds scenes of bygone years more vividly

than sight or sound, and the reason for this is said to be that

stimulation of the olfactory nerve “ gives a massive sensation. ’’ We
all acknowledge the joy which comes from happy memories, and

perfumes bring back to us long forgotten incidents, and days in the

distant past,

“ When nature pleased, for life itself was young.”

Then indeed the evening fragrance of Honeysuckle gave a charm

to country lanes, and in the morning air the heart exulted in the

scent of wild Thyme on a breezy common
;
then all the trees of

the wood rejoiced, and the flowers offered up their incense of praise.

Thus of a truth

“ The present joys of life we doubly taste

By looking back with pleasure on the past.”
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I.

EAST NORFOLK GEOLOGY—WELLS AT MUNDESLEY,

NORTH WALSHAM, AND METTON.

By Clement Reid, F.R.S.

Read 24th September, 1901.

The last few years have seen the sinking of several wells, which

throw light on the geology of an obscure part of East Norfolk.

A short notice of two of these wells has already appeared in the

‘Summary of Progress,’ of the Geological Survey;* but I have

now obtained further information, which enables me definitely to

fix the geological date of the doubtful deposits.

The first well I have to describe is one sunk at Mundesley, for

the supply of that growing watering-place. On a good many

occasions, during past years, I had been asked by the local

authorities how they could best obtain a good supply of water, and

had recommended sinking to the chalk
;
but the exact depth to

that rock was still doubtful, a trial-boring made by the Geological

Survey not having penetrated the crag, though it was sunk to

twenty-two feet below mean-tide level. t In 1898, after a trial-

boring which proved chalk at ninety-seven feet, a well was sunk

by Messrs. Merryweather and Sons, at a spot selected as probably

sufficiently far from the sea to avoid the influx of sea-water, and

yet not too far from the village, or at too high a level. The site is

in the valley, near Frog’s Hall, and is about seventy feet above the

sea. Samples from the trial-boring were communicated to me by

the well-sinkers, but were insufficient to throw much light on the

* 1898, p. 145.

f “ Pliocene Deposits of Britain,” p. 137, Mem. Geol. Survey.
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geology. Happening, however, to be at Mundesley on two occasions

while the larger well was being sunk, I was able to obtain, from

the waste, some specimens which add greatly to the interest of the

section, though I havo never been able to obtain any satisfactory

and continuous record of the strata passed through in the shaft.

Samples of the chalk and flints met with in sinking were sent to

me by the foreman, who states that the sunk well reached chalk at

a level considerably higher than that in the boring, though the

two are close together. The highest sample of chalk is marked 89',

and a flint-bed occurred at 90'. It looks as though the boring may
havo hit upon a chanmd scoured in the chalk in Pliocene times

;

I cannot otherwise explain this irregularity.

The following table shows the strata met with in the trial-boring,

with the addition (in square brackets) of notes of larger samples

obtained by me, on the spot, during the sinking of the well :
—

MUNDESLEY WELL.

Soil. Loam and small stones

Contorted (Yellow loam and small stones ...

Drift. ^-Greyish chalky loam ...

Second Till. Lead-coloured clay and (lints ...

Arctic

Freshwater
Bed.

Flints, &o.

Pebbly greenish sand ...

[Laminated loam, full of mosses and )

leaves of Arctio plants] ... )

Cromer
Forest-bed.

(
Large flint

)
Loamy pebbly sand, [lignite and coarse

I gravel of flint and clay ironstone.

V Fragments of bone] ...

ClII LLESFORD

Clay and

Wfybourn
Crag.

/ Laminated micaceous silt, [with Scrobicu- )

laria and. Hydrobia ulvee] ... )

Gravel of flint, quartz, quartzite, iron- )

J stone, pyrites, &c. ... ... I

Gravel [fragments of Tellina balthica
, ^

I apparently from this part of the well, (

were found in the spoil-heap, but no (k

^ fossils were seen in the boring]

Thickness. Depth,
feet. feet.

3 3

26 29

11 40

10 50

1 51

4 55

? about 59

61

10 71

19 90

5 95

2 97
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Upper
Chalk.

Soft chalk, usually grey-mottled, flints at

120', 160' (black with very thin rind),

161' (with cavity containing mealy

powder full of sponge-spicules), 190'

(imperfect spongy flint), 200' (black

with thin rind)
.
\Ostrea lunata, charac-

teristic of the highest chalk in Britain,

was plentiful down to 150'J

Thickness. Depth,
feet. feet.

103 200

The upper part of this section calls for no comment, the succession

being identical with that seen in the cliff half a mile from the well.

The Arctic Freshwater Bed contains numerous badly-preserved

leaves of Salix polaris ; but I could find no other flowering plant.

The samples I obtained were masses of felted moss and fine mud,

resembling glacier mud. Mr. H. N. Dixon, F.L.S., to whom
I submitted the mosses, reports as follows :

—

“The bulk of the material consisted of Hypnum turgescens,

Schimp., which was recorded from Mundesley by Dr. Nathorst, in

1872, from the same beds, in company with Salix polaris. The

record was a specially interesting one, as H. turgescens no longer

occurs in the British Isles, and while it has a wide distribution

throughout the northern and temperate regions of Europe and

North America it is distinctly a boreal moss, occurring in Greenland,

and being perhaps nowhere so abundant as in Spitzbergen.

“ The present material contained fragments of two additional

species of Hypnum, hitherto unrecorded from Britain. The first

of these is 11 . capillifolium, VVarnst., a moss with a distribution

somewhat similar to that of 11. turgescens, being found in scattered

localities from Siberia, through Central and Northern Europe to

Vancouver and other localities in the northerly regions of the

American continent
;

it is not, however, at present recognised as so

distinctly a boreal plant. A mere fragment of a stem was found,

but the plant is so distinct that its identification scarcely admitted

of a doubt
;
and the determination has been verified by Benauld,

a recognised authority on the group in question.

“The second of the species mentioned above is II. Richardsoni,

Mitt.
(
= H. Breidleri, Juratz.), also verified by Benauld. This is

closely allied to II. cordifolium, Hedw. and II
.
giganteum

,
Schimp.,

differing (as to vegetative characters) from the former in the

narrower cells more abruptly enlarged at the basal angles, and from
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the latter in the narrower nerve. The claim of //. Richardsoni to

specific rank is, however, held by some bryologists to be rather of

a doubtful nature, and the characters on which it is founded

certainly leave somewhat to be desired.

“ Another plant of some interest is Hyp. polygamum
,
Schimp.

This occurred in considerable quantity, but always in a small and

slender form, with the nerve often very feeble, and at times almost

obsolete. The species is one found not rarely at the present day in

Britain
;
but, as a rule, it is the typical and larger forms that occur

here, with well marked nerve, while varietal forms such as the

above are rare
;
on the other hand, in Spitzbergeu, they appear to

be frequent (cf. Berggren, Musci et Hepatic® Spetsbergenses).

The remaining species are all frequent forms at the present day.

“ The following is a list of all the species found that were at all

determinable :
—

“ Amblysteqium varium, Lindb.

Hypnum polygamum, Schimp.

TT , . ( One or other, perhaps both of
H. SENDTNBRI, Schimp. \ . . . -

Tr _ , . < these species or varieties ot
H. wilsoni, Schimp. / ,

k the same species.

H. capillifolium, Warnst.

H. FLUITAN8, L.

If. REVOLVEN8, Swartz.

11. TNTERMKmUM, Lindb.

H. RICHARDSONI, Mitt.

11. TURGKSCEN3, Sdlimp.

Pleurocarpus seta and pericfletium, indeterminable.”

Though these masses of felted moss were obtained from the

spoil-heap and the well-sinkers had not recorded their occurrence,

yet there is no real doubt as to the order of the strata, for at the

time of the visit the well had only been sunk a few feet lower, and

was in the coarse gravel of the Cromer Forest-bed. The arctic

plants occur somewhere between fifty-live and sixty-one feet, and

from the quantity of material thrown out, the bed must have been

at least two feet thick.

The Cromer Forest-bed calls for no remark
;

it is identical with

that exposed on the foreshore at Mundesley, and has about the same

VOL VII. u
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thickness. No trace of the freshwater clay with temperate plants

was observed in the spoil heap
;
but this bed at Mundesley is quite

local, and never more than a foot in thickness.

The Chillesford Clay (seen during the next visit) was like that

bored into on the foreshore to a depth of twenty-two feet in 1892

(all Pliocene deposits tend to thicken towards the North Sea). The

occurrence in it of Scrobicularia piperata and Hydrobia idvce is

sufficient to prove its estuarine origin
;
but the shells are extremely

rotten, and I could find no foraminifera or other microscopic

organisms. The gravel below is obviously the equivalent of the

gravelly Crag of Weybourn and Runton, here more estuarine,

though perhaps deposited in deeper water. Fragments of thin-

shelled Tellinn halthic.a were fairly abundant in the spoil-heap

where the material from immediately above the Chalk had been

placed; but I could find no other of the characteristic Weybourn

Crag species, though they are known to occur at Trimingham and

North Walsham.

The character of the Chalk met with in the Mundesley Well

settles a doubtful point in Norfolk geology. It has long been

known that the Chalk of Trimingham was probably the highest in

England, and recent work lias shown that it belongs to a division

(zone of Ostrea lunata and Thecidium vermiculare), unknown

elsewhere in this country, and containing fossils peculiar to high

beds on the Continent. A doubt, however, has arisen as to the

Trimingham Chalk; for it is everywhere disturbed and raised by

glacial action, and in several places boulder clay can be seen to

pass beneath it. This suggests that the whole mass may be nothing

but an enormous boulder transported from some other region. In

the Mundesley Well, however, there is no such doubt, for undis-

turbed Chalk is there overlain by various stratified preglacial

deposits. It is interesting therefore to find that this Chalk is like

that of Trimingham, and contains, in abundance, the same peculiar

oyster for the first sixty-one feet at any rate, and the same peculiar

cavernous flints throughout. Unfortunately, the specimens of Chalk

saved for me contained no other fossils, and I found, on my last

visit, that all the rest of the Chalk had been carted away and

placed under the floor of a barn—where, perhaps, it may be got at

by some geologist in the future.
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The next Well to be described is one sunk in 1898, for the

supply of North Walsham, and this also was completely successful.

An excellent record of this Well was kept by Messrs. Tilley and

Sons, and I have also to thank the engineer, Mr. J. C. Mellis, for

full particulars, and for sending me a large box of the shelly Crag.

This yielded so large a series of fossils as to leave no doubt as to

its belonging to the Weybourn Crag, which here also extends

down to the Chalk. The section of the boring is as follows :

—

NORTH WALSHAM WELL
(surface 143 feet above Ordnance Datum).

Glacial

Gr avkl.

Contorted

Drift.

Thickness. Depth.

Glacial

Sand.

Till.

Forest-bed.

Chillesford

Clay. ?

Weybourn
Crag.

1. Soil

2. Rich reddish-yellow gravel and sand ...

3. Boulder flints and rough flinty gravel...

4. Light buff-coloured very fine sand

5. Reddish-brown sand

6. Buff sand, like No. 4, but not so clean

7. Fine gravel and sand

8. Same as No. 4

9. Pale yellow loamy sand

10. Dark reddish-brown loam, slightly

)

mottled ... ... )

11. Ditto, lighter colour

12. Same as No. 10 ...

13. Bluish, compact, hard, stiff, loamy clay )

(impervious) ... ... )

14. Yellowish loam, with thin bands of)

ironstone ... ... )

kl6 & 16. Yellow' loamy sand ...

( 17. Dark grey, very compact sand

1 18. Dark brownish, greyish sand

( 19. Dark bluish-grey, stiff compact loamy )

i clay, with small stones (impervious) 1

( 20. Rounded grey flints, one to two inches )

l in diameter ... ... )

21. Grey blowing sand

Light grey, stiff, compact marl

)

(impervious) ... ... )

23. Grey running sand, with fragments )

of shells ... ... )

24. Ditto, without shells

25. Bed of large flints

26. Chalk.

r
^

22 .

feet.

1

feet.

1

5| 6)

1) 8

22 30

5 35

3 38

i 38 J

9) 48

3) 51)

9) 61

6) 66)

5 71)

3 74)

) 75

5 80

2) 82)

14 96)

4 100)

6 106)

16 122)

i 123

6* 129)

10) 140

1 141

t: O
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From the sunk well Mr. J. C. Mellis obtained for me, in 1900,

a large box of shelly sand, which yielded the following characteristic

Weybourn Crag species. As to the wood, he writes : “I cannot

vouch for the wood coming from the depth, though the men say it

did.” I notice, however, that the sand is full of fragments of

wood, the clefts of which contain cemented shell-sand. I think,

therefore, that we may accept the pine wood and the alder cone as

truly belonging to the Weybourn Crag period.

Land and Freshwater Species.

Pinus (wood).

Alnus (axis of cone).

Helix iiispida.

Pupa muscorum.

Limn^ea truncatula.

„ PALUSTRIS.

Planorbis spirorbis.

Planorbis albus.

,,
CORNEUS.

Litiioglyphus fuscus.

Yalvata.

Corbicula FLUMINALIS.

PlSIDIUM AMNICUM.

Arvicola intermedium

Marine

Buccinum undatum.

Littorina littorea.

„ RUDIS.

Natica clausa.

,, JOHNSTONI.

Purpura lapiclus.

ScALARIA GROENLANDICA.

Turritella terebra.

Trociius.

Astarte borealis.

,,
COMPRESSA.

Cardium edule.

Corbula gibba.

Cyprina ISLANDICA.

Donax.

Species.

Leda oblongoides.

Mactra ovalis.

Mya arenaria.

Mytilus edulis.

Nucula cobboldiae.

„ NUCLEUS.

Pholas crispata.

Tellina balthica.

„ CALCAREA.

,, OBLIQUA.

Balanus CRENATUS.

,,
PORCATUS.

Platax WOODWARD I.

Raja.

The above lists show that at North Walsham, as at Cromer, we

find a singular association of a sub-arctic marine fauna with

a temperate or slightly southern freshwater fauna. The two are

unmistakably contemporaneous, for the delicate freshwater shells
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are not things that could be washed from one stratum into

another. It is interesting to observe among them the Lithoglyphus
,

a southern species so rare that the only other locality for it is the

Weybourn Crag of East Kunton. I have already suggested that

the peculiar association of northern marine with southern land and

freshwater animals is perfectly accounted for by the geographical

conditions which held at the close of the Pliocene Period. The

sea was only open to the north, the land was only connected with

the south.* A noticeable point about this well is the abundance

of the land and freshwater species in the Crag. When we travel

from Eunton south-eastward to North Walsham and Mundesley,

wo appear to bo ascending the Ancient estuary in which the

Weybourn Crag and Chillesford Clay were deposited.

The third Well to which I desire to draw attention is a trial-

boring at Metton, south-west of Cromer—a district in which

nothing has been known as to the extent of the Crag or the depth

to the Chalk. This also yields abundance of good water. I am
indebted to Mr. J. C. Mellis for the samples on which the

following short note is founded :

—

Glacial.

Forest-bed.

Wkybourn
Crag and

Chillesford

Clay.

METTON. Surface 118 feet above O.D.

Soil ...

(-Gravel

< Boulder Clay

Sand and boulder clay

/- Coarse-grained blowing sand, pebbles,

< green lliuts, and shells, Cardium edule

C Tellina balthica

Fine running sand and stones. Littorina,

Cardium edule, Corbula, MytHus

cula Cobboldiee, Phola.s, Tellina bal/b

Running sand with veins of fine micaceous

clay and pebbles

Shells and green-coated flints. Cardium

edule, Cyprina islandica, Leda, Mya,

Nucula Cobboldix, Tellina balthica,

T. obliqua , Littorina liftorea ...

Chalk

Thickness. Depth.

forina

,

i, An- i

r/fbica
'

feet.

1

feet.

1

5 6

24 30

20 50

11 61

10 71

34 105

1 106

* See “Geology of Cromer” and

Mem. Geol. Survey.

Pliocene Deposits of Britain.”
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In this well also the Weybourn Crag rests immediately on

the Chalk. The micaceous clay, which seems to represent the

Chillesford Clay, here lies between two beds of shelly Crag. The

upper one, however, may belong to the Forest-bed, which, west of

Cromer, often shows marine intercalations. At present, we are

unable to distinguish between the marine fauna of the Weybourn

Crag and that of the Forest-bed
;

for the land and fresh-water

species of the Weybourn Crag all (with the exception of Litho-

glyphus) range upward into the Forest-bed, while the marine fossils

of the Forest-bed (except some extremely rare mammals) are all

found in the Weybourn Crag. Further knowledge may obliterate

entirely the distinction between Crag and Forest-bed. A close

study of the fauna does not support the view that the Forest-bed

can be separated from the Crag and made into the base of a new

division, to be classed as Pleistocene.

II.

MEMOIR OF ROBERT WIGHAM.

By W. H. Bidwell, President.

Read 29th October
,
1901.

In the ‘Transactions’ of our Society there have been published

from time to time memoirs of Norfolk Naturalists of bygone

days
;
but up to the present there has not appeared any notice

of Robert Wigham, who was an enthusiastic student of Natural

Science, and whose work in the County as a field naturalist

entitles him to such a record.
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Robert Wigham was born on the 6th January, 1785, at "\\ hitley

Head, in the parish of Tanfield, in the county of Durham. As

the adjoining parish is Wickham, it seems probable that his

surname was of local origin, and was formerly spelled in that

way. When quite a young man he removed to Norwich, where

he was soon established in business as a tobacco manufacturer.

Entomology was at first his favourite study
;
and his mother, who

then resided in Newcastle, being in needy circumstances, he would

often dispose of his good captures that he might contribute to her

comfort; but he soon studied botany also, and furnished the list

of plants and insects for ‘Stacy’s History of the County of Norfolk,’

published in 1829. The editor of that work speaks of him as

“an indefatigable, scientific, practical botanist and entomologist.
’

In 1831, and probably earlier, he was corresponding with

Sir William Hooker; and Sir Joseph Hooker has kindly sent me

copies of two letters which are in his possession. We may gather

from these letters that he was assiduous and careful in collecting

facts, and glad to communicate them to his correspondents.

NOBWICH 15th Augat. 1831.

Dear Sir

I received your pamphlet for which I thank you and send you

specimens of 11. snhaudum. I yesterday spent the day at Seething with

Mrs. Holt and found another habitat for the plant on the road near

Framingham. 1 enclose a specimen and a few seeds of La/hym* aphaca.

The Axpidium cristatum I expect to be able to send you soon. I have

been introduced to the Revd. Mr. Francis through whose interest I shall be

able to procure it. 1 have not done much in botany this year as I am now-

in business for myself and have been moving my situation from St. Stephen's

to the Old Haymarket No. 10, which has kept me very busy for some time.

Please give my very best respects to your father, he will be very pleased to

know I am doing very well in business having been now about a year

engaged in it

Yours respectfully

If WIGHAM

I shall be glad to send you anything you want at any time and hope you

will not hesitate to name your desiderata.

The next letter is of much later date, and is concerned chiefly

with Phallus iosmos, a fungus which Curtis had mentioned in

‘ British Entomology ’ as growing in abundance on the sand-hills

near Lowestoft, in the middle of October, and which he found to
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have a scent something like Yiolets at a distance, but very offensive

when the plant was dried. This statement does not agree with

Wigham’s observations.

Norwich Nov. 29th 1853
Dear Sir

I was very much gratified on receiving your kind letter of the

19th inst with the notices of your museum and for which I sincerely thank

you. I am glad that you found the information concerning the rushes so

interesting, and will be exceedingly proud if I can at any time be of service

to you either in regard to information or by sending you any specimens of

our Norfolk plants you may like to have. About seven or eight years ago

Mr. George Sothern and I met with the Phallus iosmos on the dunes near

Caister, plentiful in September. I have seen it there since, and also as

far north as Hemsby and I make no doubt it will be found also near

Winterton, & dried a few specimens at the time and meant to have sent you

some and I observe you notice in your English Flora a want of information

respecting it, the specimens I dried I did not think good enough to send

I therefore determined to send you fresh specimens and went there again in

September But I was too late the plants were all in the last stage, and

from business requirements and indifferent health, I have not been able to

find an opportunity since. We found there also at the same time Spharia

punctata not on horse dung but invariably on dung of the ass. I did not

observe that the Phallus iosmos had a smell like violets when growing and

that it was offensive when dried It has a smell much like boiled starch

when recent and has not the least of an offensive smell when dried, as j
rou

will perceive by the specimens sent
;
I think there must be some mistake

about violet scented, which I apprehend ought to be violet rooted as the

uterus which is about the size of a bantams egg is beautifully and deeply

tinged on the underside with a violet colour, and the roots which consist

generally of one about an inch long and sometimes one or two small ones all

beautifully tinged with the same colour. The plant altogether is much

smaller than the impudicus, of a darkish brown colour and generally about

four inches high, the tallest never exceeding five inches as far as I have

observed. I have frequently heard of your museum and should very much

like to see it, but 1 very seldom remain all night in London, I am up by

rail in the morning and home again at night and before we had the rail

I was up by the coach and home the next night, however when the fine

weather comes I will endeavour if all is well to see it. I have been very

much gratified lately by a correspondence with Professor Walker Arnott.

I met him last year at Belfast and this year at Hull at the meeting of the

British Association. He is very busy with the diatomaceao at present, and

I volunteered to send him a few specimens and I sent him a few from

Mr. Briglitwell and also a few from a very clever friend of mine here

Mr. Bridgman. I had a long letter yesterday from Professor Arnott with

a few slides as samples of his way of mounting them, they are very neat
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indeed and I mean to adopt his method when I begin to collect again, for

I havo not done much amongst them for these last two years having had

hut indifferent health for that time, but I was at the Hydropathic establish-

ment at Umberstrode near Birmingham last winter and was a great deal

better by the process and now I am better than I have been for several

years. I am about getting a good new microscope with Ross’s glasses and

mean to have a fresh start; I was very much pleased & few years ago by

meeting with Diatoma striatulum at Cromer on Cladophera taterirens

plentiful in May and where you had first found it man}' years ago. I found

it on several of the Polysiphonias also, particularly the nigrcscens and

elongata. I had the pleasure of seeing your son at the Ipswich meeting

please give my best respects to him. With best respects to yourself and

family and sincero wishes for your welfare.

I remain yours very respectfully

ROBERT VVIGHAM

It will be seen from the conclusion of this letter that in later

life Robert Wighain had been at work at the Diatomacese, and

he worked with his microscope with the same enthusiasm that

he had shown in all his natural history studies. In his letters

Professor Walker Arnott thanks him for sending gatherings from

places in Norfolk and Sulfolk, which he had found to contain

some truly good things; among these was a Chmtoceros, which

was afterwards named * Wighamii,’ and which is referred to by

Mr. Thomas Brightwell in his paper on Cluetoceros in the ‘Journal

of Microscopical Science’ for 185G, where he says:

“ \Y
r
e have named this species after the discoverer, Mr. Wigham,

an excellent, practical botanist, indefatigable in the pursuit of his

favourite study, and most liberal in his communications to his

friends.”

Robert Wigham for many years attended regularly the meetings

of the British Association
;
and in an interesting letter to his

friend Mr. Ilenry Bidwell of Ipswich, he describes that held in

Belfast in IS52. After giving an account of his journey, and his

stay at Dublin on the way, he writes :

“ I reached Belfast about half-past three, got my ticket at the

reception room, which is in the railway station, and got very

comfortable quarters at the Plow Hotel in the corn market. The

sections hold their meetings in the Queen’s College, a most

superb place. I met Professor Allman on Thursday morning, who

immediately put my name on the committee, and introduced me to
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Professor Dickie, Professor of Botany Queen’s College, a very

clever man and an excellent Botanist. He and I are already fast

friends. I have also exchanged cards with Professor Thompson
of King’s College, Aberdeen, and the Rev. — Hincks of Sheffield,

a very clever young man both as a botanist and zoologist. I am
much disappointed at Mr. Peach not being present, the cause

of which I cannot learn, and the Rev. D. Landsborough is at

Gibraltar; but I accidentally met his son-inlaw, Mr. Stark, at my
Hotel. He is a nurseryman in Edinburgh, and was over on

business. The Prince of Canino is here, we went from London

in the same train. There was also Mr. Lovell Reeve and

Dr. Lankester, but above all the people in the world who do

you think was there but old Dr. Fowler, with his old story which

he had before told at Ipswich. Professor Airey was not, or

rather is not, present from some domestic cause, and Sir Roderic

Murchison acted in his stead. Professors Owen and Forbes are

here, also Sir David Brewster .... We had the Lord Lieutenant

at the sections on Thursday
;
he is a fine looking man, but that

is all, but he appears to be pretty well received here by all classes.

To-day I have been out about three or four miles in the country to

see what they call the Giant’s Ring. It looks like an intrenched

camp of a circular form, with a cromlech in the middle, and covers

about four acres. I saw a good deal of Butomus umhellatus in

the river Laggan, which runs down into Belfast Lough, and also

a good deal of the Villarsia nymphoides and gathered Chlora

perfoliata on Bray Head on Tuesday. Professor Allman tells me

it is not uncommon in Ireland. The excursions will be on the

9th, and I mean to go to the Giant’s Causeway. Two steamers

arc engaged to carry the members. After all is over I mean to

spend a day in the Isle of Arran, and return by Glasgow and

Edinburgh.”

Robert Wigharn was throughout his life the valued correspondent

of many scientific men, but he published scarcely anything besides

the Norfolk lists already mentioned. He was a man of great

kindness of heart, especially to the young, whom he always

endeavoured to interest in those pursuits from which he himself

derived so much enjoyment. He had but one son, James Bagnett

Wigharn, who died in 1851. He was the author of a paper

entitled “ Additional facts respecting the origin of the Sandpipes
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in chalk near Norwich,” published in
‘ British Association

Report,’ 1839.

Robert Wigham died on 15th February, 1855, and the editor

of a Norwich paper, in an obituary notice, paid the following

tribute to his character :
“ Indefatigable ami enthusiastic in his

favourite study of the Natural Sciences, his untiring zeal and

extraordinary vigour of intellect, together with an unassuming

mien and most generous disposition, endeared him to a large and

extensive circle of labourers in the same field, by whom his loss

will be deeply regretted. Self-educated and raised to comparative

affluence by his own laborious industry, his bounty has been on

many occasions freely extended to the needy. Esteemed and

beloved by all who have shared in his friendship, his death will

be long felt and deplored by those with whom ho was most

intimately associated.”

111 .

ANCIENT RECORDS OF THE OCCURRENCE OF

CERTAIN .CETACEANS ON THE NORFOLK COAST.

Bt Thomas South well, F.Z.S., V.-P.

Read 29th October
,
1901.

Mr. le Strange has been good enough to send me the

following extracts relating to the stranding of Cetaceans on the

shore of his manor of Holme-next-the-Sea, the first of which has

in part been published by Blomfield, in the ‘History of Norfolk’

(1808), vol. x. p. 334, and thence copied into subsequent works of

a like nature, but has never, 1 believe, appeared in its entirety,

whereas the latter has not previously been made known. Both

accounts are exceedingly interesting, and with Mr. le Strange’s

permission I have much pleasure in bringing them under the

notice of our Society.



304 MU. T. SOUTHWELL ON ANCIENT RECORDS OF CETACEANS.

The extracts were made from a MS. volume of “Notes by

Sir Hamon (1583— 1654) aud Sir Nicholas le Strange, relating to

their estates,’’ extending from the year 1612 to 1723; the first of

which, as follows, occurs on p. 101, and is in the hand-writing

of Sir Hamon :

—

Ye Whale.
Dec: 6. 1626. A whale of the kinde called Jobertus was

cast upon Holme Shoare, the wind blowing stronge from

Northwest, the length of it was 57 feete. the bredth of the nose ende

8 feete, from the nose ende to the eyes 15 f
l, the eyes about the bigness

of an oxe eye. The netherchapp did close and shutt about 4 feete short

of the length of the upp r chappe. The netherchapp narrowe towards the

ende and therein 46 teeth like the short tusks of an elephant, the upperchapp

had no teeth but sockets of bone for to receive the teeth that fell thereinto,

the netherchapp about . . feete bigge, betwixt the eyes about . . feete broade;

It had only two small finnes, on ech syde one. It was a male whale, and

had a pizle about 6 feete longe, & about a foote in diani att the body, & from

thence conically taperinge. the belly of the fish was a little whitish, upon

the backe itt had a very short & small finne
;
the bredth of the tayle from

one outward tipp to another was 13i.

The Manner of the takeing the sperme & oyle was this & first of the

sperme.

the fish being like a woollpaoke wth a greate

head hath many and diverse cells (lyeing crosse

the head) wherein the sperme lyeth. then

the cutter toke a great knife of iron fastned

to the end of a pole or stafife wth a socket to

putt the staffe fast like a cow rake or such like, & cutteth lengthwayes in the

head a greate hole or cant towards the nose and but short thereof a foote or

two, then doth he take a dish or cupp of wood & wth the same taketh out

the sperme wch when it is hott runneth out of the fish like liquid cristall

haveing a more glassye & shininge coulour & brightnesse than any water

that wch runneth purest is putt into wooden vessells by it selfe, that w**

congeales by it selfe, and the foule or durty sperme wch is soraped up from

the sand or other foule place by it selfe. the Cutter works from the nose ende

upward toward the fish & cutting the bagge or cell on the upward part

forceth the cell wth his knee (he standing in the hole he cutts out) as one

setteth his knee to a beare vessel 1 & draweth out the sperme as beare or

water out of a vessell, & slitts the skinn & thicke filme of the cell next unto

him lower and lower untill he come to the bottome, and then cuttinge away

the unprofitable spongy cells wch are drawne out, he cutteth & broachetb

another cell, and so pceeds until he have wrought out all.

The Oyle is thus made.

The fleshy part woh
is fattest ever on the backe & the best is outt w 111 a

greate knife into peeces as bigge as a man can well oarrye upon an hand
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hooke (whereof Sundry are made on purpose) all these peeoes are layd by

upon the sands, and after a copper or two sett up, and scotch Coale or sea

Cole puyded, & the great peeces are shredd into small peeces about i or i inch

thicke A an inche or 2 broade, A these gobbets are taken out A flunge

away, & more putt in, A So pceeded wth until all be boyled, pfiided there be

also Caske or coppers ready to putt up the oyle.

Charge of ye whale in Cuttinge up watohing & gratuityes.

ti

To Goodwin 6ti for cutting up the body & 6d a day

to a butcher for taking out the sperme 43

Knives & other neoessaryes ... ... ... 2

house to boyle iu of deales. wth the deales 11

coppers A boylinge ... ' ... ... ... 11

caske A hoopinge ...19
ffraught A cariage of oyle A sperme ... ... 7

making & Kenchers charges Kidinge up A downe 6

if

99

99

8

18

14

12

10

17

4

9

II

99

99

99

d

10

6

6

8

4

8

4

* 101 „ 17 „ 5

I sold the whale for 26ti A reserued i for my eelfe of aduenture.

Sperme sold to Mr Jo: Hayes of London Febr : 6. 1C26.

ti

45 cwt weight att 48s cwt . ... 108 „

to Mr Tho : March of Linn 38 cwt att 18s $ cwt 34 „

to Mr Hayes 4 Tunne A 3 hogsheads of oyle att

13ti 6s 8d $ tunne ... ... ... 63 „

Summ 205ti 0 „ 0.

ti s d ( Sold to Mr. March 1 copper ... 2 „
cost 7 „ 17 „ 4 ( ^0ld by Mr. Partridge 1 copper 4 „

Sold to Silv: Byles the boyling house ... ... 5 „

Sold by Mr Partridge other trifles

Summe total 217

s

0

0

0

3

14

0

9

6

»»

99

il

d

0

0

0

0

0

0

7

The charges 101 „ 17 „ 5

the purchase . 25 „ 0 „ O

wch deducted resteth to be divided

i thereof ...

to wch add 25ti A my p is

I bestowed upon Gode P.

I payd for the use of the Cable

Summe 126 „ 17 „ 5

90 „ 11 „ 2

22 „ 12 „ 9 ob.

47 „ 12 „ 9 ob.

... 2 „ 0 „ 0

0 „ 10 „ 0

* The items here given are correct so far as they go but they are not

complete; several blank spaces are left which, like some of the measurements

were evidently intended to bo filled in later.
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On reading this accurate description of the animal and the

circumstantial account of its cutting up and disposal, one cannot

help being struck with excellence of the one, differing as it does

diametrically from the vague and worthless descriptions of stranded

Cetaceans we are accustomed to read in the present day, which

appear carefully to pass over every feature helpful for their identifi-

cation— w'hilst the methodical way in which the “making off” was

proceeded with wms worthy of an experienced whaler, not to mention

the business-like profit and loss account, all of which tend to

emphasize what we know to have been the case, that Sir Hamon

was no ordinary man but, in addition to his thoroughly practical

business habits, an accurate observer, gifted with the power of

recording what he saw, as wdtness his remarkable account of the

Dodo, which he saw exhibited in London about the year 1638.

In the postscript of a letter to le Strange dated 11th June, 1653,

Sir Thomas Browne asks for further information with regard to this

whale
;
this was embodied in a long and learned critique, on the

Pseudodoxia, filling 85 pp., which. Sir Hamon sent him (Sloane

MSS., in the Brit. Mus. No. 1839), on the 27th page of which the

writer states that the Whale “was of ye kind called a Jobertus, or

Woolpack, a male 57 feet long, and of a very great girth of body,

46 teeth.” It is in this lengthy critique that the account of his

visit to the Dodo, before referred to, is contained.

With regard to the name applied to this specimen, Mr. le Strange

tells me that in the manuscript a blank space was left for its

insertion, as was also done for certain measurements, which were

never filled up, and that the name does not completely fill the

space. It was probably called a Woolpack Whale, from its

apparently ungainly proportions, especially when lying on the shore

distended wdth gas, but the name, “Jobertus,” is most likely

a varient of “ Gubartes,” “ Gibbartas,” or “Jupiter fish,” which

Anderson subsequently, in his ‘History of Iceland and Greenland 1

(1747, p. 220), applied to one of the Fin-whales, probably

Balcenoptera routrata, judging from his description, especially that

of its baleen which he says is short, white, and brittle. It would be

interesting to discover le Strange’s authority, for the name which

he evidently misapplies, but unless it were inserted in the blank

space left for it long after the MS. was written its application

would be earlier than Anderson’s time, w’hich was 120 years later.
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This specimen, although the first instance of the stranding of

the Sperm Whale on the Norfolk coast of which we have a complete

account, is by no means the first which had occurred, in fact,

from the middle of the sixteenth to the midtile of the eighteenth

century, many such events in European waters are to be found

recorded
;
and an early example must have been the Cachalot, of

which the base of the skull, used as a chair, is preserved in

St. Nicholas’s Church, Great Yarmouth, and for the painting of

which a charge of five shillings is made in the Churchwardens’

accounts in the year 1600. Restricting ourselves to our own

county we find some twenty years later than the Holme Whale,

Sir Thomas Browne mentions that a larger individual of the same

species was stranded near Wells, and it is probable this latter

individual led to the chapter in the Pseudodoxia Epidemica, devoted

to the Spermaceti Whale
;
the date of the occurrence of this latter

example, of which I can find no further particulars, would probably

be about the year 1G4G. Another Sperm Whale seems to have

occurred at Yarmouth, about the year 1652, for there is a letter

from Sir Thomas Browne (Sloane, MSS. 1847, fol. 56), evidently

(from the date of the reply) written in that year; asking a corres-

pondent to obtain from Mr. Arthur Bacon of that town, the

particulars with regard to the [Sperm] Whale whereof he had the

cutting up and disposal.

The statement by Sir Thomas Browne when writing of the Sperm

Whale (Sloane, MSS. 1830, fol. 23), that eight or nine of these

animals came ashore on one occasion on the Norfolk coast, and that

two of them “ had young ones after they were forsaken by the

water,” has always appeared very doubtful, as it would indicate

that a “school” of adult females had wandered out of their proper

latitude, whereas I believe the stragglers which have been met

with in our waters have been, almost invariably, solitary males or

herds of young males
;
a letter from Browne to Sir William Dugdale

( vide Notes on the Nat. Hist, of Norf., p. 92) however throws

a fresh light on the subject, for he there states that these were

“ a kind of small Whale . . . which seamen call a Grampus,” the

name applied by le Strange to the Beaked Whale
(
H>/perr>ndnn

), the

subject of the next extract from the manuscript, and much more

likely animals to perform such a feat. The only instance of

the occurrence of females, or a mixture of sexes in the same

“school” known to me is mentioned by Anderson
(
I.c

. p. 248),
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who says that on the 2nd of December in the year 1723, a school

of seventeen Sperm Whales came ashore at the mouth of the Elbe,

half of which were males and half females
;
these were probably

immature, for Beale the great authority on the life-history of this

species expressly says that the schools consist first of females accom-

panied by their young, and secondly of the young and half-grown

males
;
but that the large and full-grown males always go singly in

search of food.

A very remarkable incursion of a herd of Sperm Whales on the

East and South Coast of England is referred to by Dr. J. E. Gray,

in the B. M. Cat., Seals and Whales (Edit. 2, p. 203), he does not

give the full particulars, and is misleading as to date, but states

the source of his information to be a letter from Walberswick, on

the Coast of Suffolk, dated 7th March, 1788, in the form of a

newspaper cutting, inserted in Sir Joseph Banks’ copy of the

Phil. Trans, (vol. lxxvii, pt. 2, p. 450), in the B. M. Library.

Through the kindness of Dr. Laver -of Colchester, I have seen

a transcript of this cutting, and as our own county participated in

the visitation I give the paragraph in full. After stating that

a Whale, species unrecorded, had for a week past frequented the

bay off Walberswick, the writer goes on to say, “ The most extra-

ordinary instance of that sort was in February, 1763, after a hard

gale of wind, northerly; when no less than twelve Whales which

undoubtedly came out of the northern ocean, were towed or driven

on shore at the following places
;

all of them dead, and in a high

state of putrefaction excepting one.

2 near Lynn in Norfolk.

2 on the coast of Essex.

2 at Birchington in the Isle of Thanet. The skeleton of one of

these, about 58 feet long, a very great curiosity, has been

many years exhibited at Kockstrow’s Museum, Fleet Street,

Strand.

2 at Broadstairs near the North Foreland.

1 at Hope Point in the river Thames. This was the only one

that was seen alive. He ran aground and smothered

himself in the mud, and was afterwards made a show of in

the Greenland Dock.

1 at Deal.

2 on the coast of Holland.

“These were all of the spermaceti kind, and of the male gender.
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The writer of this paragraph cut up two of the Whales. The

dimensions of the largest Whale was as follows : length 62 —
,

depth or diameter from back to belly 18 —
,
breadth of the tail

from fork to fork 15 —
,
length of the under jaw 14 —

,
which

contained 43 teeth. The bone to which the tail was annexed,

measured three feet in circumference, and was cut through with

a saw. The cavity of the head bone was capacious enough for

three or four men to sit in. The eyes were not much larger than

those of an ox, and were placed about 12 feet from the nose.

The blubber and the spermaceti and oil that was produced from

the body of this and another Whale 54 feet long, filled 26 beer

butts, and about 20 Iceland barrels. The great fish was in such

a state of fermentation and putrefaction that the oil ran out at

many ruptured parts of his body quite clear and warm as milk

from the cow.” It will be observed that all the individuals of

this “ school ” were males.

As a corollary to the above I may quote the following

which appeared in the ‘Zoologist’ for 1883, p. 131. “An old

newspaper of May 17th, 1762 [1763?] states that the ‘spermaceti

and blubber of the four Whales which were ashore at Birchington

and Broadstairs were sold last Wednesday for £374 18s., and that

at Deal for £149, which was much more than was expected.”'

There is a disparity in the dates, but it is evident that the Whales

referred to were identical with those mentioned above. I know

nothing of any subsequent occurrence of this species on the

Norfolk coast.

The second entry occurs later on in the same volume, and is in

the writing of Sir Nicholas le Strange, son of the above, it is as

follows :

—
Iuly .... 1700

Whalb or Grampus.
On the 21* £ day the wind being westerly came

up on Holm Shore over ag‘ Holm Bridg or

little more East a Grampus so call 1* The length of this fish from nose end

to Tayle ab‘ 25 f*- and ab‘ 16 f
l circumference at ye biggest part of The

Body as near as wee could judg it. It was bruis’d & the Body broken &
putrifyed when it came up so not knowing where to dispose of it presently

I sent down a cart wth empty Tubbs and as soon as the Tide fell from it wch

was ab‘ 10 at night I sett 5 men to worke took off all the Fatt Skinn from

that side wch lay upwards by 4 next morning Then turn’d it over by ye

help of Hopes & horses, & in the next Tide took off the Fatt from ye other

side. The manner of cutting up was thus

VOL VII. X
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The fatt skinn being very like fatt Bacon in some places
Cutting up ° J r

2 or 3 and in some near 5 ln thiok, the workmen wth sharp

knives outt a long peice out, & so continued the cours still keeping the Inner

p
rt of the cutt deepest, to receiv the oyle wch one man still wtb a small ladle

took out, & put into a Tuhb by it self, this being calld Trayne Oyle and

reckned the best.

Tryeing ye Oyl.
The manner of Boyleing or Tryeing. I sent 2 large

kettles to ye Cinder hous in Balland wob sett upon

Brandlis or Trevetts in the chimney kept 5 men cutting on wooden Trayes

& bolls into small peices near an inch thick putt these into ye kettles wch

one man tended and as the oyle boyl’d up, straind thro’ a seive into a Tubb,

& thence putt into ye casks.

Produce
^roduce Fish was a^

)t 3 Hogsheads of Oyle
£ J of Tryed

Upon Enquiry I found that there is but 30 gallons alloud to

a Barrell of Oyle, so 3 Hogshds
is 6 Barrells & better.

Charges. The Charge of Cutting & Tryeing it up &c was ti s d

5 men 2 tides cutting it up at 2s $ man 5 men 2 men
tryeing ... ... ... ... ... 0 „ 10 „ 00

Besides Casks & Tooles & Firing & some diett & Drink

I allowd the men to make amends for ill savour of

tbeyr Worke ... ... ... 0 „ 10 „ 00

1 „ 00 „ 00

I do not think this fish of the same "Whale sort mencon’d

by S 1 Hamon page y
e 101 st at y

e other end of this Book

tho’ this was a male ffish and had a pizzle in ye place

describ’d, and had a hole of ab4 4 in. broad at ye joyneing

on of ye head to the back w ch wee trac’d down to the Palate

of ye mouth & by wcb I suppose it spouted water.

The shape of ye Fish I have Describ’d on ye margin and

after haveiDg taken off ye Fatt, I caus’d the workmen to

open the Body where wee found very little quantity of

Gutts not more y
11 would fill a Bushell. The Pouch or

Stomach empty, except aid 2 q
ltp of sharp clawes undigested,

the liver fleshy & worth nothing, for upon boyleing it

yeilded nothing but a thick bloody matter. It had a great

Roll of dark spongy flesh the whole length of the backbone

wch toke more room than all the rest of the Intrayles. It

had no teeth in either Jaw, neither had the lower Chap any

sockett at ye closeing to ye upper, but ended like a Pike’s.

The great Bunny or swelling out on ye head yeilded very

little fatt, & upon opening found no skull or Braines but

2 large sponge bones standing up answering the lower Jaws,

& the whole space fill’d wth a very tough pale fleshy sub-

stance much resembling (in ye cutting at least) the pax wax

of a bullock, & held so throughout to ye palate or roof of

the mouth.
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Although called a Grampus, Sir Nicholas’s excellent description

of the animal at once indicates that it was a male example of

Hyperoodon rostratns, which came ashore at Ifolme, this is con-

firmed by the accurate outline in the margin of the MS. (here

reproduced) which Mr. le Strange has been good enough to have

photographed,* and moreover from the conformation of the head, the

great “ bunny ” or swelling particularly mentioned, it was evidently

a nearly adult male, a condition in which it is of rare occurrence in

our waters, adult females often accompanied by their young being

of most frequent occurrence. Of course, at the time of this writing,

the Ilyperoodon was not distinguished as a species, and the word

“Grampus” had a wide application; but Sir Nicholas at once

discerned that the species was different from that which came

under the notice of his father, and was described earlier in the

same volume. After the account of the cutting up and trying out

of the oil, by which it appears that he obtained 180 gallons of oil

at a cost of £1, including “some diett and drink allowed the men

to make amends for ill savour of their work,” he proceeds to give

a very intelligent account of the anatomical peculiarities, which

in spite of the “ill savour” he did not fail to observe; thus, he

traced the breathing apparatus from the “ blow-hole” to the palate,

and ho may readily be excused for arriving at the conclusion that the

passage was for the ejection of water instead of air, for it was not

till long after that the full significance of the mode of respiration

of the Cetaceans was understood. The two quarts of “sharp

clawes” found in the stomach were the beaks of Cuttle-fish,

which are now known to form the food of these animals
;
and

the great roll of “ dark spongy tlesh, the whole length of the

back-bone ” consisted of the lungs with their great plexus of blood-

vessels
;

the apparent absence of functional teeth in either jaw

which formed such a contrast to the well-furnished mandible of the

“ Woolpack ” Whale did not escape his notice, nor of course the

* The figure is perhaps rather too robust but on the whole fairly accurate,

and it will be observed that there is no medial notch in the tail, the absence

of which is a feature in this species. The first recorded example was,

I believe, a young female stranded at Maldon, in Essex, on 23rd September,

1717, which is figured (but less accurately) and described by Samuel Dale,

in his ‘ History and Antiquities of Harwich’ (1730, p. 411, Tab. xiv.) : this

earlier sketch of Sir Nicholas le Strange’s is therefore very interesting.

x 2
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great “ bunny” (a good old Norfolk word) on the forehead, which

is so remarkable a feature in this species. But although he

failed to locate the position of the animal’s brains, and was even

deceived as to the formation of the skull, he penetrated through

and remarked upon the fibrous mass, like the “pax-wax” of

a bullock, which filled the space between the enormous maxillary

crests and extended to the palate
;
but he does not seem to have

discovered that the anterior cavity in this swelling contains a con-

siderable quantity of very pure oil, almost equal to spermaceti.

I think it must be admitted that the two accounts penned

two hundred and more years ago by these remarkable men evince

an amount of intelligent observation and research which it would

be difficult to find equalled even in the present day in simple country

gentlemen, and we have reason to be proud of these fathers of

Norfolk Natural Science.

IV.

THE BIRD’S WING, AND THE PROBLEM
OF DIASTATAXY.

By W. P. Pycraft, A.L.S., F.Z.S., &c.

Read 26th November, 1901.

Of the many ornithological problems awaiting solution, perhaps

the most puzzling, and the most fascinating, is that which deals

with the mysterious absence of a quill feather from between the

fifth pair of secondary wing-coverts. Consequently, I have made

this subject what I may call the climax of the present paper.

Perchance some members of the Society may have heard little

or nothing hitherto of this remarkable fact, and may now, after

the perusal of these pages, be induced to join in the endeavours

which are being made to clear up the mystery.
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The Bird’s wing is in itself an exceedingly interesting organ,

viewed from an evolutionary point of view; and I have, therefore,

commenced this paper with a brief summary of its salient features,

designed to stimulate an interest in the subject, as well as to help

those not already familiar therewith An appreciation of the

general morphology of the wing is certainly necessary to those

who intend entering the lists of the great puzzle competition :

What is diastataxy 1

A glance at the skeleton of the wing of an adult of any of our

common birds will be sufficient to convince the trained observer

that it is a highly specialized structure, built up by a process of

slow transformation from some originally ainbulatorial fore-limb.

His ground for such a conclusion will be the fact that the carpus,

or wrist, contains but two free elements, whilst the metacarpal

bones and phalanges have obviously undergone great changes and

modifications, thus rendering the limb, as a whole, an unique

Fig. 1.

Fig. 1. The manus or hand of a young Itliea, showing the separate

elements of the wrist joint, and the distinctness of the bones of the hand,

r and u represent the portions of the radius and ulna, the bones of the

fore-arm. V' and u" the carpal or wrist bones of the proximal or inner

row, known as the radiale and ulnare. D.c is the mass of fused wrist bones

described in the text. Originally there were three separate elements—one

for each metacarpal bone. The three now fuse together to form what is

known as the distal—or meta—carpal mass. Ultimately this mass fuses

with the metacarpal bones, and undergoes slight changes of form so that

all trace of the distinctness which obtains in the nestling is lost. Compare

this figure with the skeleton (Fig. 3) on page 317, representing an adult

wing of a Hawk.
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structure. He will assume for this limb a primitive pentadactyle

form with numerous separate carpal bones
;

this primitive five-

fingered or pentadactyle form being the common type to which

every fore- and hind-limb, above that of the fishes, can be reduced.

By way of testing such a conclusion, the carpus, or wrist, and

hand of the nestling bird will be first examined. Such an

examination will show, as will be seen in Fig. 1, that the

metacarpals, only imperfectly distinguishable in the adult, are

now seen distinctly as three separate elements (Me 1, 2, 3), whilst

in addition to the two free carpals of the adult (r
7

u
77

)
he will

find a third distinct semi-lunar mass capping the bones of the

metacarpals (D.c) and representing, therefore, a some-time separate

row of distinct carpal bones. This region of the wing, at this

stage, it is significant to note, exactly corresponds with the perma-

nent condition of the same region in the ancient Archceopteryx.

Turning now to the embryo, if he be fortunate, he will find, in

addition to the two proximal carpals of the adult,—the radiale

and the ulnare—a third element, the intermedium
;

whilst the

fused distal mass of the nestling will now be seen to consist

of several distinct elements. Furthermore, traces will be found

of at least one of the postulated primitive five digits in addition

to the three which permanently remain.

Remembering that all the modifications which this limb has

undergone have been to further the ends of flight, he will turn

next to such other cases as may be found in which this limb has

become transformed for similar ends. The Bat and the extinct

Pterodactyle will be found the only vertebrate parallels, and it

is with these that the wing of the bird will now be compared.

A comparison of the wings of these three forms would at once

reveal a very striking difference between the bird’s wing and that

of the Bat and the extinct flying Lizard. In the two latter

(Fig. 2, A, B,) we should find that the wing was formed by

a sheet of membrane, extending from the body outwards to the

tip of the fore-limb, and supported by one or more digits
;

whilst,

in the bird, the membrane is more or less completely replaced

by a system of separate, elongated, overlapping blades, differing in

nowise, save in size, from the general and remarkable body-clothing

which we know as feathers. These overlapping blades we know as

the remiges or quill feathers.
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A. Outline figure of the wing of the extinct flying Lizard, the

Pterodactyle, formed by a thin membrane stretched between an enormously

elongated digit and the body.

B. Outline figure of the wing of a Bat, formed by a thin membrane

similar to the above, but supported by several digits like the ribs of an

umbrella. Note that the hind-limb in both these instances is engaged in

the extension of this membrane.
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In the skeleton of these wings we should find more differences.

Thus, in the Bat (Fig. 2, B), all five digits are represented. The

pollex, or thumb (D), is often long and armed with a large claw.

The remaining digits are of great length and slenderness, and so

arranged that they support this membrane much as the ribs of an

umbrella support the covering.

In the Pterodactyle (Fig. 2, A) four or five digits are

recognizable
;

but of these, only the last, or little finger, takes

part in supporting the wing-membrane, and on this account it

is prodigiously developed. The remaining fingers are small and

weak, and would probably have disappeared in course of time had

not the species itself become extinct.

In the bird (Fig. 3), as we have just pointed out, only three

digits remain, and these represent the thumb, and first and

second fingers. This wing is seen in its most primitive form in

Archaeopteryx, the extinct bird of the Solenhofen Slates of

Bavaria. In the manus of this bird, although no more than

three fingers are present, the wing is yet more primitive in type

in that each digit bears a large, ungual phalanx, which supported,

during life, a still larger sheath constituting the claw. Only in

the young Ostrich among living birds has a claw been found

on the third digit. That of the first and second is often present,

and even large, e.g.,— the South American Opisthocomus, or

Iloatzin.

The metacarpal bones of the Bat and the Pterodactyle are free.

In the bird the three metacarpals are fused together: the first is

very small, the second and third subequal. 1'he fingers are

peculiar in that the first, or thumb, is short
;
the second, or index,

is relatively long, whilst the third is again short (Fig. 3 and Fig. 1).

The number of phalanges in each digit varies. Thus the thumb

may have one or two phalanges, the second finger three, and third

two. In Archaeopteryx the third digit had four phalanges. As

will be seen in Fig. 3, the hand and fore-arm, when extended,

form a long, bony rod, which serves for the support of the bases

of the quill-feathers. These, as we have already seen, almost

entirely take the place of the anterior and posterior patagial

membranes of the Bat and Pterodactyle.

As we have already pointed out, the difference between the
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wings of the Bat and the Pterodactyle on the one hand, and

the bird on the other, lies in the fact that in the two former

it is formed by a sheet of membrane; whilst in the latter (Fig. 3)

the membrane is almost entirely replaced by isolated, overlapping,

ribbon-shaped plates of complex structure, known as the quill

feathers or remiges. The wing membranes of the former are
,

however, represented in the bird, as will be seen by a reference

to Fig. 3. It has been suggested, and the suggestion is by no

means improbable, that these were once of much greater extent,

and served the purposes of flight. Both the upper and under

surfaces of these membranes, it is supposed, were scale-covered,

and, it is further suggested, that the scales, by a gradual increase

in size, have given rise eventually, by slow transformation, to

feathers. The gradual development of these, from the primitive,

original scales, was followed by an equally gradual degeneration

in the size of the primitive wing membrane,—the membrane

diminishing as the developing feathers became more efficient

—

till the form and proportions of the existing wing have been

reached.

This brings us to the second part of our theme—the arrange-

ment of the wing-feathers of living birds.

This subject has received much attention, several memoirs having

been devoted thereto.

Any one who will open out the wing of a freshly-killed bird,

and examine it closely, will notice that the feathers thereof overlap

one another after the fashion of tiles upon a roof, or, a still better

comparison, of scales upon a fish or reptile. A comparison of several

wings of different species of birds would furthermore show that,

though all agree in the method of the overlap of the remiges and

the row of coverts immediately above them, yet very distinct

differences in this overlap obtained in certain of the rows beyond

these. Thus, for instance, in the wing of the Little Stint,

Fig. 4, the overlap of the remiges, the row of coverts resting upon

them, and numerous rows of small feathers lying along the anterior

border of the wing is distal. That is to say, the free edge of the

vane of the feather is turned away from the body, or towards the

tip of the wing : whilst in the intermediate rows the overlap is

proximal, the free edge of the feather being turned towards the
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body, or away from the tip of the wing. For convenience sake,

the wing feathers are divided into (A) remiges or quills, and

(11) tectrices or coverts.

The remiges are the large feathers seated along the hinder border

of the wing, which sustain the flight. They constitute two series,

(A) the primaries or metacarpo-digitals, from their position on

the hand; and (B), the cubitals or secondaries, which rest, by

their bases, upon the fore-arm.

The coverts are distinguished as the major, median, minor, ami

marginal coverts. They clothe both the upper and under surface of

the wing in all except the flightless Struthious birds, in which the

tinder surface of the wing is bare. For the moment, however, we

will confine our remarks to the dorsal aspect of the wing. Of the

major and median coverts there is never more than a single row.

The number of rows of minor coverts varies from one to five or six.

The number of marginal coverts is also variable.

In some birds all the coverts of the upper wing surface have

a distal overlap. In the majority of cases, however, the minor

coverts have either a proximal overlap throughout, or the inner

feathers have a distal and the outer a proximal overlap.

The figure illustrating this part of our subject will show at

a glance the different forms of overlap, and will also point out how

important a bearing it has on questions of systematic zoology, and

for such artists and draughtsmen who esteem accuracy worth

attaining.

It will be impossible, in studying the overlap of the wing feathers,

to escape noticing the fact that in a very large number of wings

there are indications of disturbance having taken place in certain of

the rows near the carpus or wrist
;
the major, median, and minor

coverts being all more or less markedly involved. The disturbance

in question most generally takes the form of a break in the con-

tinuity of the rows, suggesting, as Mr. Goodchild has aptly described

it, a process of “ faulting.” Thus, the first four major and median

coverts appear to be markedly longer than the remainder of the

series to which they belong
;
above the lengthened median coverts

there appears to be, what has been called a supplementary or inter-

calary row, and beyond this all is normal (Fig. 4 A).

If we now endeavour to solve this mystery, and begin by raising
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Fig. 4.

A. Upper surface of the wing of a Little Stint ( Tringa rninutd), to show
(a) the difference between the “ distal ” and proximal overlap (the former
is shown by the major, and the latter by median coverts), and (6) the faulting

which result in the formation of the “ intercalary row.”

B. Upper surface of a portion of the wing of an Owl, to show the diasta-

taxic condition of the wing—the absence of a quill between the fifth pair

of major coverts.
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tlie major coverts, we shall notice that they are closely bound to

the remiges
;

a pair to every retnex—the dorsal and the ventral.

B

Fig. 5.

A. The upper surface of the left wing of an embryo Lapwing (Vanellus

cristatn*), showing the disposition of the feather papillae or rudiments of the

future feathers. This is an example of a diastataxic or gap-winged form of

wing, there being no remex between the fifth pair of major coverts in the

adult. This figure shows that diastataxy has been brought about by a

process of shifting of the remiges 1—4 and coverts 1— 5 in each of the

horizontal rows above remiges 1—4 Inasmuch as it has caused the fifth

obliquely transverse run of coverts to come to lie between the remiges

4—5, and the sixth row of coverts to move forwards, or outwards, to occupy

the position of the fifth, the seveuth row of coverts to move forward to

occupy the position of the sixth, and so on to the elbow-joint.

The lower figure (B) is a diagram indicating the way in which the

eutaxic wing becomes diastataxic. The “ intercalary” row is formed by the

first row of minor coverts, not by the medium coverts, as indicated in the

upper figure of this diagram.
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The fifth pair of coverts, however, embrace no remex. Whenever

we find the wing-coverts disturbed in the manner indicated, we always

find it accompanied by the absence of a remex from between the

fifth pair of major coverts.

But the absence of the quill between these coverts is not always

associated with a disturbance such as that indicated above, as

witness the Parrots. Fig. 5 shows the nature of the arrangement

in the diastataxic wing.

No explanation of this was forthcoming till recently, when the

writer and Dr. P. Chalmers Mitchell were enabled to throw con-

siderable light upon the subject.

Dr. Mitchell distinguishes those wings which lack a remex

between the fifth pair of coverts as diastataxial, and those in

which the wing is complete in this respect as eutaxial.

It was shown, by the writer, that, in the embryo, all wings are,

at first, eutaxial
;

later some become diastataxial.

The eutaxial wing can best be studied in the 5—8 day chick.

The feather papillae in these stages can be seen with ease.

They will be found to be arranged in quincunx, so that perfect

feather rows can be traced in both horizontal and oblique

directions.

The first feathers to appear are the remiges and the major

coverts. In the early embryonic stages of the Plover, for instance,

only these two rows are represented, and the wing is, furthermore,

eutaxial. Simultaneously with the appearance of the rows in

front of the major coverts, a process of shifting takes place.

The nature and extent of this shifting is shown in Fig. 5 A, which

represents a later stage of development than that described above.

It will be seen that remiges 1—4 have moved slightly outwards,

towards the tip of the wing, and, at the same time, backwards and

downwards towards the under surface. Coverts 1—5 of the

major, median, and minor coverts have moved likewise in the

same directions. As a result, we have the “faulting” already

described. This faulting accounts for (1) the presence of an

“ intercalary row ” and (2) the mystery of the absence of a quill

from between the fifth pair of major coverts.

The intercalary row is seen to be nothing more than the first five

feathers of the first row of minor coverts, which by the backward
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faulting have become disassociated from the rest of the row, and

serial with the median coverts from the sixth inwards. Similarly,

the displaced median coverts 1—5 now lie more or less obviously,

serial with the major coverts, from the sixth inwards.

By the descent of the feathers 1—5 of the second row of minor

coverts to fill the place of the feathers forming the intercalary row,

apparent order is restored, the arrangement of the coverts beyond

being quite orderly, as will be seen by a reference to Fig. 4.

The wing of the embryo Guillemot is still more instructive, as,

in this, the shifting does not take place till about hatching time.

At any rate all, save perhaps the marginal coverts, have made their

appearance in the shape of papillae before there is any trace of

shifting, the full extent of which cannot be appreciated till

a comparison with the wing of the nestling is made, and this is

completely diastataxic. The study of this wing seems to leave one

no alternative but that the diastataxic is derived from the eutaxie

condition.

So far we have described the covert feathers of the wing as

running in horizontal series, parallel with the long axis of the wing,

and for general purposes of convenience in describing external

characters this may be done. In reality, however, it would seem

that these coverts really run in transverse series, so that the sum

of a series of transverse rows makes a horizontal row of major,

median, or minor coverts, and so on, as the case may be, just as the

sum of coloured rami of a feather make up the intricate pattern

which is often present. Thus, in considering the shifting of the

coverts, we may regard them as moving in horizontal rows or in

transverse rows, the result will be the same
;
but it is important to

remember the genetic relationship of the feathers in transverse

rows.

This remarkable shifting of the transverse rows of coverts 1 —

5

explains the absence of a remcx from between the fifth pair of

major coverts, inasmuch as it seems to have thrown the whole

arrangement between covert and quill out of gear from the fifth

remex inwards
;
resulting, strange though it may appear, in the

shifting forward, one place of the transverse rows of coverts from

the sixth row inwards. As a result of this shifting, the sixth major

covert row becomes attached to the fifth remex, the seventh major
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covert to the sixth remex, and so on to the innermost remex. Thus,

the major coverts 1— 4 become attached to the remiges which, in

the embryonic wing, lie immediately behind them, and the major

coverts from number six inwards are attached to the remiges

immediately in front of them, leaving the fifth covert completely

divorced from its original moorings. See Fig. 5.

Diastataxy is not a sporadic feature or confined to a few species,

on the contrary, it is characteristic of many large groups of birds.

For instance the Megapodes, Geese
;
Steganopodes

—

e.g., Gannets,

Cormorants, Frigate-birds; Storks, Herons
; New World Vultures,

Hawks, Eagles, and Old World Vultures; Cranes; Limicoke

—

e.g.,

Sand-pipers, Snipe, Curlews, Plovers
;

Pigeons
;

Petrels
;
Divers

and Grebes
;
are all diastataxical. So also are the Parrots, Owls,

Night-jars, and many Kingfishers and Swifts.

But there are some puzzling exceptions to this rule which were

very baffling until it was shown by Dr. P. Chalmers Mitchell, that

at least in many cases the supposed eutaxial discordant forms were

really diastataxial. The groups of birds in which this pseudo-eutaxy

has been proved are the Pigeons and Kingfishers. What obtains

here probably explains the exceptions met with also among the

Swifts, and certain aberrant members of the Gruidae.

In studying these exceptions we must first of all notice that the

process of shifting, which we have already described, brought

about a distinct gap between the fourth and fifth remiges, a gap

which, regarded in conjunction with the fact that the fifth pair of

major coverts in such cases embraced no remex, lent colour to the

view—that a remex was actually missing.

Within the limit of this gap, when normally developed, will be

found a major, and on either side of it a median covert. In the

apparently eutaxial Pigeons the gap has become reduced so as not

to exceed the space dividing the remainder of the secondary

remiges one from another. The two median coverts become

markedly reduced, and finally, in some Pigeons, disappear

altogether, whilst the major covert becomes so reduced as to give

it a superficial appearance to one of the two missing median

coverts. The wing thus appears to be eutaxial. Since, however,

the dorsal and ventral major coverts still remain, the wing is,

undoubtedly, diastataxic.



AND THE PROBLEM OF DIASTATAXY. 325

What obtains amongst the Pigeons Dr. Chalmers Mitchell has

more recently shown (5) obtains also among the Kingfishers.

Moreover, in this group the conversion of the diasta- into the

eutaxial wing is still more clearly shown. Amongst different

species of the same genus, some are diasta-, some eutaxic. Ceryle

maxima, for instance, is diastataxic, and retains all the coverts

of the displaced remex
;

but Ceryle irula and C. americana are

eutaxic, having eliminated the whole of the tell-tale transverse

row of coverts. By the same process Halcyon rut'a has also

become eutaxic. If evidence be needed that this interpretation

is correct, it may be obtained from the wing of Halcyon jrileata,

inasmuch as the last stages in the evolution of the eutaxial

wing are here traceable in the three small feathers belonging to

the minor coverts, which are all that now remain of the fifth

transverse row. Hitherto no such completely transitional stages

have been available. Their discovery is of great importance, since

the presence of eutaxic wings in what may be described as

diastataxic groups has long been a stumbling-block.

The question now very naturally arises: Which are we to

regard as the more primitive arrangement, the diasta- or the

eu-taxic 1 That one is a modification of the other there can be

no doubt. Adopting the terms recently coined by Dr. Mitchell,

I contend that the eutaxic is to be regarded as the archccentric

condition, and that the diastataxic is a uniradial apocentricity

thereof, which probably made its appearance at a very early period

in the phylogeny of the class Aves, and possibly, together with

the segmentation of the pterygoid, and the consequent changes

in the arrangement of the palatine bones, to which I have lately

drawn attention (11). If this be so, then we must regard the

whole of the Neoguathre (Carinatae) as diastataxic forms, many
of which have once more become eutaxic, whilst others are in

process of becoming so.

I base these conclusions largely, but not entirely, on the evidence

obtainable from a study of the wings of embryos, feeling convinced

that what appears during the ontogeny represents the phylogenetic

history of the wing. That the embryological record may be

falsified we all know
;

but crenogenetic changes are generally

traceable to adaptation to the needs of the developing organism,

VOL. vi i. Y
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and these are hardly likely to affect the growth and disposition

of the feather papillae.

One is tempted, however, at times to adopt the alternate

hypothesis that diastataxy is an archecentric character directly

traceable to the proto-avian wing. Reflection, however, robs this

of its fascination, for it seems hardly likely that, in spite of the

profound changes which have taken place during the evolution

of the wing, the position of the original reptilian scales, from

which the feathers have been derived, should have been preserved.

If we admit, as indeed we must admit, that a very considerable

shifting has taken place since the development of the feathers,

we are landed in a still greater difliculty, for we should have to

suppose that in spite of shifting and suppression, the existing

feathers represent what is left of the clothing of the ancestral

reptilian limb, scale for scale, and that the diastataxic condition

of the wings of modern birds is due to the absence of a single

scale in the exact position indicated by the “ missing ” quill.

It seems to me more in accordance with the evidence to hold

that the eutaxic wing represents the archecentric condition.

Furthermore, it is probable that the primitive eutaxy is repre-

sented only in the wings of the Palseognattue (Ratitse)— e.y., Rhea,

Ostrich, and that the eutaxic wing of modern birds is a secondarily

acquired character—a reversion to the primitive character

—

wherever it is met with.

As further evidence, I venture to suggest that the presence

of the feathers known as the carpal-covert, and remex may have

some significance, inasmuch as since these feathers—representing

a degenerate remex and its major covert— are found in the wings

of both eu- and diastataxic forms among the Neognathae, they are,

probably, in some way associated with the origin of diastataxy, or

in other words, with the origin of the Neognathine avian wing

;

for it must be remembered, it is here suggested that the eutaxy

of the Neognathm is a pseudocentric character.

For clearness sake, I have omitted the discussion of many other

features in the pterylography of the wing in order that I might

give the more prominence to the question of the origin and meaning

of diastataxy. The causes which gave rise to this remarkable

phenomenon are yet enshrouded in mystery. I commend the

matter to the members of the Society.



AND THK I'KOBLEM OF D1 ASTATAX V. 327

REFERENCES.

1. Gadow, II. “ Bronn’s Klassen und Ordnung. des Thier Reichs. Yogel.”

Anatomisohe Tbeil, 1891.

2. Gcrbe, Z. “Sur les Plumes du Yol et leur Mul.” Bun. Soc. Zool.

France, tom. ii. 1877.

15. Goodohild, J. G. “The Cubital Coverts of the Euorinthes, in relation

to Taxonomy.” Proc. Roy. Phys. Soc. Edinb. vol. x.

1890- 91.

4.

6 .

7.

8 .

9.

10 .

11 .

12 .

13.

Mitchell, P. C. “On So-called Quinto-cubitalism in the Wing of Birds.”

Lin. Soc. Journ. Zool. vol. xxvii.

„ „ “ On the Anatomy of the King-fishers, with special

Reference to the Conditions in the Wing known as

Eutaxy and Diastataxy.” ‘Ibis,’ 1901.

„ „ “On the Intestinal Tract of Birds.” Trans. Lin. Soc.

Zool. vol. viii. part 7.

Pyoraft, W. P. “The Wing of Archaeopteryx.” ‘Natural 8cience,’

vol. v. 1894.

„ ,. ‘Natural Science,’ vol. viii. 1896.

„ „ “ Some Facts concerning the So-called ‘ Aquinto-

cubitalism ’ in the Bird’s Wing.” Lin. Soc. Journ.

vol. xxvii.

„ „ “ On the Morphology and Phylogeny of the Paheogna-

thno.” Trans. Zool. Soc. vol. xv. 1900.

,.
“ Some Points in the Morphology of the Palate of the

Neognatlue.” Journ. Lin. Soc. Zoology, vol. xxviii.

Sundevall, C. J. “On the Wings of Birds.” ‘ Ibis,’ 1886.

Wray, R. S. “ On some Points in the Morphology of the M ings of

Birds.” Proc. Zool. Soc. 1887.

Y



328 MR. T. SOUTIiWEI.L ON THE GREAT BUSTARD IN NORFOLK.

Y.

THE GREAT BUSTARD IN NORFOLK.

By Thomas Southwell, F.Z.S., Y.-P.

Read 26th November
,
1901.

In the Report of the Historical Manuscripts Commission, Duke of

Portland’s MSS. vol. vi. (1901) page 164, is printed “ An account

of a journey made through part of the Counties of Suffolk,

Norfolk, and Cambridgeshire, in the month of September, 1732,”

the original manuscript of which is in the hand-writing of

Edward Harley, the second Earl of Oxford (1689-1741), and

which contains the following passage under the date of September

20th, 1732.

Page 164. “From Narford we did intend to have gone by

Swaffham, but we were advised to keep the middle way, which

we did, and came to a place called Cley, five very long miles.

The Duke of Montrose has a house here which he hires of

Mr. Dashwood. The ground seems very poor, an open country.

Before wre came to Cley we saw on the right hand a herd of

Bustards, about nine or ten. I never saw any alive in the fields,

these large birds always delighting in champaign countries, because

they are heavy and their wings hut short, that it is a long time

before they can get upon the wing
;
they run a long time before

they mount, they are often catched with Greyhounds before they

can get from the ground. If they were not in an open country

they would soon be destroyed, having no way to avoid their

enemies in enclosures, but where they are open, and upon their

guard, but that does not save them. They are esteemed a rarity

and must be had
;

if all were of my taste they would be un-

molested, and die natural deaths.”

In addition to the casual interest which is attached to every

mention of this grand bird as a native of Norfolk, there are some

circumstances connected with the above record to which I should
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like to call attention
;
and one of these is the season at which the

birds were seen. Whether the indigenous race was with us

a regular migrant, as is the case on the Continent, is one of the

points in the life history of the species which has not been satisfac-

torily determined
;
but that the adult male birds separated themselves

from the breeding females at the commencement of summer there

can be no doubt. Mr. Harnond, writing to Selby, states that

the sexes were never seen together at that time of year; but

what then became of them was not known, nor was it clearly

ascertained whether in this country they were polygamous or not.

At no time were the numbers of the two sexes at all equal, the

females being, apparently, largely in excess of the males
;

I say

apparently, for the males, until they became fully adult, would

probably not bo readily distinguished from the females. On
arriving at maturity, however, they would, from their superior

size, bo very conspicuous, and for the same reason be more likely

to be victimised for specimens. About the end of harvest they

became very scarce; both sexes, however, appeared again in winter

to feed in the turnip fields. Mr. Harnond, in the letter to Selby

before quoted, says that he was certain to be able to show the

latter a Custard in winter, if not in summer.

Mr. Stevenson, remarking upon the apparent absence of these

birds from the middle of September to Christinas, which included

a great part of the shooting season, when they would hardly have

escaped observation, states that “there is positively no precise

information respecting the appearance of a Bustard during the

months of October and November.” Such being the case, the late

date on which the “drove” was seen by Lord Oxford, namely

September 20th, becomes of interest. I may add other instances

of the occurrence of Bustards in September—two mentioned in

the Holkham game book as killed on the 7th, one. taken in

a rabbit trap at Elveden on the 27th, and one on Salisbury

Plain on the 29th of that month. Of the two months during

which they were supposed to be absent, on October 7th, 1814,

one was killed at Holkham, and, according to the same authority

(the Holkham game book), on the 11th of November, 1816,

“a wild day,” Lord Spencer saw three Bustards—these latter

occurrences were not known to Mr. Stevenson.

There are some winter examples which I think must be regarded

as doubtful natives, especially those subsequent to the year 1838,
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when the last of the indigenous race is believed to have been

killed.

It will be noticed that Lord Oxford repeats the popular fiction

with regard to the supposed hunting of Bustards with Greyhounds.

What gave rise to this curious fable, so frequently repeated, it is

difficult to imagine, unless it were some accidental capture of the

kind under altogether exceptional circumstances
;
but his lordship

only repeats an oft-told tale, and adds nothing from his personal

experience of this bird, which, in a state of nature, according to

his own statement, was confined to the instance here related
;
but

his concluding remark, although uttered a hundred years before

its fulfilment, was prophetic of the fate of these magnificent birds :

“ they were esteemed a rarity and must be had.”

VI.

ACULEATE-HYMEXOPTERA AT TOSTOCK, NEAR

BURY ST. EDMUNDS.

By W. H. Tuck.

Read 26th November, 1901.

The brilliant weather which the first summer of the new century

gave us afforded ample scope for field work, but as an entomological

season it was not an extraordinary one for rare captures, with one

exception, which I will refer to later.

Although I have no new captures to record among the Aculeate-

Hyinenoptera, I found several interesting insects.

On Bungay Common—a good centre—the rare bee Anthophora

retusa was abundant in early June; but I failed to obtain its

parasite, Melecta luctuosa. This Bee is, apparently, getting

extinct; the common M. armata being found with both species

of Anthophora.
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In July, near home, I found a large colony of Mimesa equestris

in a sandy rabbit-hole. This singular insect is not uncommon

upon Mousehold, and Wortham Ling near the Butts, the only

other localities I know of for it. I spent several days at Brundall

searching for the late Mr. Bridgman’s rare Bee, Macropis; but since

the Acle line was made this spot is much altered, and I fear the

Bee is, in Norfolk, extinct. It swarms in Wicken Fen
;
breeding,

1 believe, in a grassy path leading from Wicken to Up ware.

The Hornet was rather numerous in Suffolk, and I obtained

a fine nest built in a pigeon-locker. This hung upon the wall

of a cottage facing east, and during two days of easterly wind at

the end of August, the curious “wind-guard,” or covering, which

the Hornets made over the entrance hole to keep out the light,

was blown in and never repaired. The Hornets, however, con-

tinued to enter by a small hole at the top, and I found the nest

deserted on October 18th, an early date. It is now in the Ipswich

Museum.

Early in August I found a strong colony of the rare Vespa rufa

in a mole-run just beneath the grass within thirty yards of my
window. This is a very docile Wasp, and 1 brought the nest

indoors on August 10th, and watched them for nearly three weeks

in my glass hive in the hope of getting the rare parasitic Wasp,

V. Austriaca, which lives with them. But although several of the

males had one or more of the typical marks of Austriaca,—the

yellow scape to the antenna;, and the black hairs on the tibia?,

the double marks did not occur upon the same Wasp; and

Mr. E. Saunders, who saw many of them, believes that Austriaca

is only to be found in the North and West of England and in

Ireland. But if any one will watch a nest of V. rufa from about

the middle of July (it being an early Wasp) the parasite might

some day be found.

Sawflies were very scarce, the only one of note I took was

a male, Athalia spinarum (“black jack”), from a Tamarisk bush

at Aldeburgh. I never took the female, which has the thorax

yellow, and appears in May—the autumn brood appears to be

chiefly males.

When at Bungay I took the following Diptera : Oxycera

trilineata, Boris clavipes, and Dysmachus trigonus
;

and at

Aldeburgh by the Mere, Nemotelus uliginosus, and Platychirus
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angustatus
;

and at Tostock, Trigonometopus frontalis, with

Ptycoptera albimana, all new to my list.

In Coleoptera, my best capture was Hedobia imperialis, which

came on the window in May. At Brundall, in August, I took the

curious Weevil, (Jionus scrophularise flying in the sunshine near

Dr. Beverley’s lake
;
and on the marshes at Aldeburgh, Sitones

puncticollis, Zeugophora subspinosa, and Chilocorus bipustulatus.

Late in September, at home, Cryptophagus populi from a fungus

on white Poplar. This is a very rare insect, and new to the

Suffolk list, and not recorded in Norfolk, I believe, since Stevens

found it in the thirties.

The hot weather caused many of our numerous ponds to be very

low, and several were quite dry. I took the opportunity in

September and October of dredging for water insects, which had

collected together and were easy to get at. Although so late in

the season, I got both sexes of Dytiscus marginalis in plenty :

Colymbetes fuscus, Haliphus fulvus, Ilybius fenestralis, and Pelohius

tardus. And among the water-bugs : Naucoris cimicoides, Corixa

geoffroyi, • and the curious and rare Ranatra linearis, a stick-like

creature, three inches long, which lives at the bottom of the

ponds. Among the Hemiptera and other land-bugs, the marshes

at Aldeburgh yielded Anthoeoris confusus, Paramesus nervosus,

Idioeerus distinguendus, Athysanus sordidus, Teratocoris anten-

natus, and by Plumstead lake, Phytocoris longipennis.

'l’he great event of the year was, undoubtedly, the phenomenal

appearance of the larvae of Sphinx convolvuli. Large numbers

were found in Essex, Suffolk, and Cambridgeshire, generally upon

the wild Bind-weed, or Lesser Convolvulus, in Potato fields, and

sometimes upon the Scarlet Runner- bean. Several newly hatched

Moths were brought me, which had flown into light in the cottages;

but the natural condition of the pupae, which are subject to the

autumn rains and dews, is nearly always affected by trying to

breed the Moths indoors, unless the pupae are “ forced” in a warm

temperature, and I have heard of a few Moths being successfully

reared in this way. Many of the pupae of course will be struck

by Ichneumons, which may emerge in June, and I should be very

grateful for a specimen bred from the pupa of Convolvuli
,
which

once seen cannot be mistaken for any other of the Hawk Moths.
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VII.

LIPARIS LOBSELII, AND TEUCRIUM SCORDIUA1

IN ENGLAND.

By Arthur Bennett, F.L.S.

Read 21st January, 1902.

Following up the notices of Seneciu pahulosus anil S. paluttris,

that I had the honour of sending the Society on February 28th,

1899, and published in the ‘Transactions’ (vol. vi. p. 457, 1899),

I now give some Notes on two other East Anglian plants, the

first so confined, but the latter occurring in other counties. I shall

be much obliged for any additions to these Notes, as I am anxious

to acquire as far as possible materials for the history of our rare

and decreasing species
;
for such they must become as enclosures,

drainage, and cultivation extend. I semi specimens for the accept-

ance of any member of both plants.

Liparis Loeselii. Richard in Mem. Mus. Paris, iv. GO, 1818.

Sturmia Loeselii. Reiehenbach pi. crit iv. p. 39, 1826.

Malax is Loeselii. Swartz in Act. holm. 235, 1800.

Ophrys Loeselii. Linn. Sp. pi. ed. 1, 947, 1753.

Orchis lilifolius minor sabuletorum Zelandiae et Batavia;.

Ray. Cat. Plant, circa Cantab, nascentium. 1G60, p. 10G.

It appears under six other names in various European Floras,

but the above are used in English books.

I have not been able as yet to find any real English name for

this plant, the nearest being that given to me by a native of Soham,

Cambs. He called it ‘ Fen Orchis.’ The names given to it in

English Books are :

—

1. Dwarf Orchises of Zeeland, or rather Marsh bastard

Orchises. Ray in Camden.
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2. Dwarf Ophrys. Hudson FI. Angl. ed. 3, p. 390, 1798.

3. Two-leaved Bog Orchis. Smith, Eng. FI., vol. iv. p. 48,

1828.

4. Dwarf Twayblade. Withering Arrang. Brit. Plants, ed. 7, 2,

p. 40, 1830.

5. Bulbous Twayblade. Loesel’s Dwarf Orchis. Gray, Nat.

Arrang. Brit. Plants, 213, 1821.

6. Two-leaved Li paris. Hook and Arnt. Brit. FI., ed. 6,

p. 427, 1860.

7. Fen-Orchis. Syme, Eng Bot., ed. 3, 9, p. 134, 1869.

In England it has occurred in West Suffolk, East Norfolk,

Cambridgeshire, and Hunts, also reported from Kent, and it

probably occurred in Lincolnshire.

15. Kent East.— Boggy ground about Ham ponds, near Eastry.

Dillwyn, Bot. Guide, 356, 1805. FI. Kent, 324, 1899.

26. Suffolk West.—Lakenheath, Henslow and Skepper, FI.

Suff., 83, 1860.

Bogs at Tuddenham. Sir T. G. Cullum, Bot. Guide, 564, 1805
;

J. Duthie, 21, 7, 71 !

Lopham Fen. Miss Barnard, 1857
;
Mr. Gissing, 1860.

Redgrave Fen. C. J. Ashfield, Phyt. N. S., 323, 1861
;

Rev. Hind, 1883.

Thelnetham Fen. Rev. Hind, 1883, sp.

27. Norfolk East.—(Roydon Fen) near Diss. Woodward in

Bot. Guide, 444, 1805. Kirkley, 1835, in herb., J. A. Power

(Reigate
!) ;

Sir J. E. Frere, sp. in herb., Bennett, 1876; H. D.

Geldart, 1901. Ranworth in two places. Preston, 2, 7, 1882.

Ilanbury and Holmes, 1883 ! Hanbury and A. Bennett, 1884, in

great quantities, and bearing seed vessels in some cases of two years

before, going with Carex stricta and C. paradoxa. C. E. Salmon

and A. Bennett, 1900. H. T. Mennell, Aug. 1885 ! the second

locality. Thurne, Rev. C. Davie
;

Geldart, Trans. N orfolk and

Norwich Nat. Soc. v., 109, 1889. G. E. Salmon and A. Bennett,

2, 8, 1900. St. Faith’s Newton Bogs, Mr. Pitchford, one specimen

in 1767. Mr. Crowe, three specimens in 1788.

28. Norfolk West.—

I

can find no record for this.

29. Cambridgeshire.—Hinton ! Teversham, Fulbourn ! and

Sawston Moors, Relham. FI. Cantab, ed. 3, p. 363, 1820.

Near Cambridge, Lightfoot, in herb., sold by Lake of Uxbridge.
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Wicken Fen, Power, 183G
;
Eaton and Fox, 1862

;
A. Wilton,

1880
;
T. H. Burkhill, 1896 ;

Rev. H. H. Slater, 1901, sp. in herb.,

Bennett.

Burrell Fen, Henslow, 1833 ! Power, 1835.

Bottisham Fen, Henslow.

Fordham Fen, A. Fryer, sp. 8, 9, 1883.

Chippenham Moor, A. Fryer and A. Bennett, July, 1884; in

abundance in fruit.

It was seen in these last two localities by Mr. W. West, Jun., in

1896.

Gamlingay Bogs, John Power (no date) in Holmsdale (Reigate)

Nat. Hist. Soc. Herbarium as “ Ophrys Loeselii.”

It is extraordinary that Prof. Babington did not mention this

locality in his Flora of Cambridge; that it was known is certain,

as in the ‘ Phytologist,’ 612, 1847, Mr. C. Prentice remarks, “The
destruction of Gamlingay bogs has taken away one of the best

localities of this curious and rare plant, ;is well as for several others.”

There can have been no confusion with Malaxis, as I)r. Power’s

herbarium contains specimens of Malaxis paludosa , . labelled

“Gamlingay bogs, July, 1883,” in the handwriting of Dr. S. A.

Power; and Babington mentions Power in his Journal; and this

makes it the more remarkable that he does not give it.

31. Huntingdonshire.—Stilton and Yaxley Fens, Rev. Bree,

in herb., Watson ! 1841, 1840.

I know of no record since, and these fens are now drained.

Whittlesea Mere, Rev. M. J. Berkley in Watson’s Cyb. Britt.

2, 438, 1849. In 1850 the water finally left the bed of Whittlesea

Mere dry.* In 1860 the bed had sunk 3| feet; in 1875 8 feet

2 inches, and splendid crops of corn were growing where Water

Lilies and Wild Ducks formerly existed
(
I.c

.

p. 89). Lincoln.

F. W. Burbridge in ‘Gardener’s Chronicle,’ 144, 1884. Rev.

Woodruffe Peacock, in Crit. Cat. Lincoln Plants, 246, 1896, in

‘Naturalist.’ Mr. Burbridge wrote to Mr. W. Peacock, “Some
years ago a lady who was quite a stranger to me, sent a specimen

of Lipans loeselii in flower, growing among a tuft of rushes.

I remember her note and specimen came from Lincoln (City).

I have often siuce regretted that I did not ask where it grew, and

I also wish I had preserved the specimen.”

* J. M. Heathcote, ‘ Fen and Mere,’ p. 73, 1876.
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This seems to me rather weak evidence on which to certainly

admit it as a Lincolnshire species, though I have myself little doubt

that it grew in the East and West Fens before they were drained.

According to Mr. Clarke’s “ First Records of Brit. FI. Plants,

ed. 2, 134, 1900,” it was first recorded by Ray in his Catalogus

circa Cantabrigensis nascent. 106, 1660. In Europe it occurs in :

Sweden, Denmark, Norway, Belgium, Holland, Germany, France,

Switzerland, Tyrol, Lombardy, Austria, Hungary, Russia mid. and

south. North America, Canada ! United States ! From dates

I have accumulated it seems to occur in abundance in cycles of

about twenty years.

The specimens I gathered at Ranworth are the largest I have

seen of the species
;
two or three of them measure 9| inches in

height, and one from Chippenham in good fruit measures 9 inches.

Syme in ‘English Botany,’ 3 ed. vol. ix., p. 134, says “stem 3 to 8

inches high.” The majority of British specimens I have gathered

and seen come between 3 and 6 inches in height
;
and this is the

range that Bentham gives in his 1858 Flora.

Teucrium scordium, Linn. English names : Marsh Germander,

Water Germander, Water Calamint, Scordium, 534, 1 and 2.

Catalogus Ilortii. Joh. Gerardi, 1599. Garlicke Germander. In

England this plant has become very rare in many counties, but is

still fairly plentiful in Devon and in Ireland.

It occurs in the following counties :

—

4. Devon North.—Lord Courteney’s Park; Braunton Burroughs

(Burrows). Polehele Hist, of Devon. 1863 ! 1876 ! 1884!

22. Berks.—Meadow called Nietford (St. Neot’s Meadow)

Richard Slater, Gerarde Herbal, 535, 1597. Sp. in Herb. Brit.

Museum ! Refound by Mr. Druce, Sept. 1900.

23. Oxford.—Groweth near to Oxenforde on both sides of the

water. Gerarde, 1597.

Near Aristolte’s Well at Oxford, Merrett, 1666. Upon Botley

Causeway .... nigh Oxney Hill, &c., Mr. Cole. 1657. Banks of

the Isis at Highbridge
;
Ejmsham Common Sibthorp. Godstow,

very rare, sp. H, Boswell in Herb. Brit. Museum!; 1597, 1657, 1780.

Mr. Druce has been unable to find it. FI. Oxford, 224, 1886.

26. Suffolk West.—Lakenheath, very rare; Henslow and

Skepper, FI. Suffolk, 68, 1860. Hind, FI. Suffolk, 278, 1889.

Searched for in recent years unsuccessfully.
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27. Norfolk East.—Horning, Ii. Wigham, in copy of FI.

Brittanica. K. Trimmer, FI. Norfolk, 114, 18G6.

28. Norfolk West.—A single sp. at Stow Bridge by Miss Bell.

Rev. G. Munford, FI. pi. of West Norfolk. Ann. and Mag. Nat.

History, viii. 71, 1841.

Welney Delph. Salmon herb, at Norwich, teste Linton in Jour,

of Botany, 268, 1900. Will probably be refound about this locality.

29. Cambridgeshire.—Osier-holts about Ely City. Ray in

Gibson’s ed. of ‘Camden’s Brittanica,’ 1695, “besides these there

grow large quantities of Scordium or Water Germander upon the

banks of ditches,” l.r. Ely, 1822, Winch herb. ! W. Marshall, sp.

1875. W. Cross, sp. 1880.

Hitch, Cambridge to Histun, Waterbeach, Cottenham, Relhan,

FI. Camb., ed. 3, 232, 1820. Kings Hedges, Babington, FI. Camb.,

185, 1860. J. A. Power, 1835, sp. in Holmsdale Nat. II. Club,

herb. Not seen at other stations for years.

Mepal
;
Henslow.

Pits at Horseway, Chatteris, Sept 1879, A. Fryer, sp. (extinct).

Hitch, Sutton Gault to W. Fen Drove, Sept. 1900 (extinct).

Ditch, near Sutton Gault on the Ely side. A. Fryer and

A. Bennett. In great abundance here, hundreds of specimens

might have been gathered.

32. Northampton.—In some ditches on the borders of the Fens.

Morton in Bot. Guide, 463, 1805. Extinct. Druce in Jour, of

Botany, 373, 1886.

53. Lincoln South.—Washingburgh Fen, 1870. F. A. Lees in

‘ White’s Directory of Lincoln,’ 1892.

54. Lincoln North.—In the East Fen, often near the places

where Geese frequently land. Sir J. Banks in Bot. Guide, 389, 1805.

Sp. in his herb, at Brit. Museum ! First record in Lincoln by

Arthur Young in 1799. The East, West and Wildmore Fens have

long been drained.

65. York N.W.—Bolton-on-Swale near Richmond, R. Bowman,

New Bot. Guide, 259, 1835, H. Ibbotson, sp. 4, 8, 1854. Mr.

Wilkinson tells me it has not been gathered he believes for twenty-

live years. It was gathered about 1850 by J. Ward (H. T. Mennell,

herb.). Potteric Cans, E. Miller, in Hist, and Antiq. of Doncaster,

1804. Lees’ FI. W. Yorkshire, 364, 1888. Never confirmed.

In Ireland it occurs in the counties of Tipperary, S. E. Galway,
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Westmeath, Longford, Roscommon, and Leitrim. R. Praeger in

Irish Top. Botany, 1901.

It has also been reported for the following counties in England :

i.e.,
“ Surrey, Kent, Chester, Lancashire, and Bedford.” Watson

Out. of Brit. Plants, 1832. If ever found in these, it has not been

recorded since 1835.

Dist. in Europe.

Denmark, Sweden, Germany, Holland, Belgium, France, Italy,

Switzerland, Austria, Hungary, Montenegro and adjacent countries.

Mid. and S. Russia, N. and W. Asia, N.W. Himalayas, North Africa.

It is now to be found probably in Devon ! Cambs ! Berks,

W. Norfolk? and M.W. York? in England.

In the 1st ed. of his Manual of Brit. Botany, 237, 1843, Prof.

Babington gives T. scordiodes, Schreber, as occurring in Devon and

Cambs; in the 2nd ed. 253, 1847, he says, “it is only a state

caused by situation,” a result arrived at by Dr. D. Moore, in the

‘ Phytologist,’ 2, 129, 1845. The true T. scordiodes, Schreb., occurs

in Portugal, Spain, France, Italy, Turkey, Greece, and S. Russia.

I hoped to have searched at Welney last August when at Ely,

but was unfortunately called home before I could do so
;
but trust

to do so some time, or induce my keen friend, Alfred Fryer of

Chatteris, to do so. First record in England,—teste Clarke l.c.

“ I heare say that it groweth .... bevonde Oxenforde,” Turner,

Names G. i. back. 1548.
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VIII.

JOHN THOMAS, PUNT-GUNNEIi.

By A. Patterson.

Head 28th January
,
1002.

Much lias been written of late about the Broads and their

inhabitants, and the theme was a worthy one, for both the country

and the dwellers therein, before the advent of “’Arry and ’Arryat”

were, mi r/eneris. Interviews with “ broadmen,” too, are common

enough, and under the genial influence of unlimited use of the

stranger’s tobacco-pouch and the cup that cheers, wonderful have

been their narratives, which, freely interlarded with the vernacular,

presented a very genuine appearance. “ Well ’bor he wor a worry

nice gen’elman sure-ly, and I did my best to plaise him, but ,”

and the merry twinkle of his bright grey eye under its heavy brow

was amusing to the initiated, for the broadman although so stolid

in appearance has a keen sense of humour
;
but what matter, the

interviewer has gone away with a good batch of “copy” and all

were pleased. It is not thus, however, that these men are to be

successfully approached, and if the reader would like to know what

the Broads and their inhabitants really were like in the past he

must turn to authorities long antecedent to the advent of the

gentlemen who, in blushing silence, accept the honour of having

been their discoverers. And happily we have such in the writings

of certain old sportsmen-naturalists who lived in the tirst four

decades of the past century, such as Girdlestone, the Pagets, and

above all Richard Lubbock. Of course all this is pre-historic to the

“ discoverers ” we have just been referring to, but a perusal of the

Introduction to the Second Edition of the ‘ Fauna of Norfolk,’ by

the last-named gentleman, will richly repay the reader, for there

will be found gathered together many sketches, slight but graphic,
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of a race of men, their ways and appliances, who have all passed

away, and with regard to the descendants of some of whom from

a life-long personal acquaintance, I should like, before it is too late,

to put on record some particulars.

On the present occasion I will restrict myself to one whose name

is at the head of this article, but I hope on some other occasion to

give my experience of others.

On the 1st of March, 1901, died “Lucky” John Thomas, better

known amongst the fraternity of local sportsmen as “Pintail,” the

last of a long line of Breydon wild-fowlers, and the third bearing

that Christian name. How many predecessors in the family of

similar occupation there were it is impossible to say, but certain it

is that he was the last of his race, and it may also be said that

with his demise passes into oblivion the last of the professional

punt-gunners who have, like Othello, found their occupation gone,

for what the drainage of the surrounding lowlands, the “growing

up ” of Breydon, the increased traffic, and other altered conditions

did not effect, the Close Season and the Bird Protection Acts

have effectually accomplished.

It must be remembered that prior to protection being afforded to

the spring migrants, shooting went on all the year round, and

many of our rarest birds were obtained at a season, to take

advantage of which to-day would be judged a misdemeanour. What
a number of Spoonbills might, even of late years, have been slain

but for protection ! So it will be seen that even with the enhanced

value of rare specimens, it is impossible to gain a livelihood to-day

with punt and shoulder-gun. Yet an occasional hard winter makes

shooting profitable while the severity of the weather lasts, and

something like the old times reminds us of those palmy days of

wild-fowling, and the poulterer’s stalls again creak with the weight

of the slain. There are still a few punt-guns, but these are used

more for pleasure than for profit.

John’s grandfather is especially mentioned by the Messrs. Paget

in their ‘Sketch of the Natural History of Great Yarmouth’ (see

page ix), where they refer to “ an old man named Thomas, who, one

morning on awaking in his boat on the flats, saw not far from him

a number of Wild-fowl sitting in a crowd close together on the ice.

From the boat being nearly covered with snow, he had escaped

their observation, while they were collecting in the night. He
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immediately fired, (his gun carrying about a pound of shot), and

with those killed outright and the wounded, which lie and his dog

caught before they could make their escape, he secured no less

than thirty couple of Wild-fowl, consisting principally of Widgeon
and Teal.”

And John’s immediate progenitor is still remembered by the

older and worn-out gunners as a man whose exploits are worthy of

mention. He was the subject of many adventures, and a fondness

of rum led him into several mishaps. It was not unusual for him

to spend a merry, unwise night, and instead of returning home,

tumble into his gun-punt, and by some means propel her up Breydon,

where, making her fast to a stake, he would fall asleep, to wake up

more or less sobered. On one occasion waking up under similar

circumstances to those just related of his father, he found himself

surrounded with ice, a “wake” opening up before and behind him

being filled with Wild-fowl. The sight immediately brought

together his remaining senses, and he “blazed away at the fowl,”

to use the words of my informant, securing quite a heap, “ which

he piled on the ice,” as successive shots added to the number of his

victims. John’s father lived to be an old man, and like the subject

of our sketch retireil to rest in the Fisherman’s Hospital, where,

however, he was not destined to pass quietly away, for one fatal

night, on going up Breydon with a companion, having already made

too free with spirituous liquors, they made the sheet fast while

still imbibing, and the boat upset, Thomas sinking almost imme-

diately. The other man was rescued, but it is notorious as being

characteristic of the men of the period, his first expression of regret

was that “a bottle of beer had gone down in the boat.” One

adventure of his is worth recording. He had left his punt and gun

moored by the river-side, when some urchin rammed a stone down

the barrel. On firing the gun the barrel burst, a large hole being

made in the bottom of the punt by a piece of iron, but he managed

to keep afloat and brought the boat home.

The subject of the present sketch was also the sport of many

mishaps despite his nickname, for he was “ Lucky ” more by

accident than by any successes achieved through superior sportsman-

ship, or the faculty of self-preservation. On one occasion he lent

his boat and gun, the latter being returned to him loaded. With

characteristic carelessness he placed a second charge over the first

VOL. VII. z
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with the result that the next discharge of the weapon not only

blew the fowl to pieces, but knocked “Johnny ” senseless into the

after-part of the boat, breaking his collar-bone. Once again,

a shoulder-gun which should long before have been supei’annuated,

burst as he fired it, blowing two fingers to pieces. His greatest

concern seemed to centre on the birds more than upon his fingers

hanging by shreds of skin to the stumps.

As I knew him, Thomas’s mutilated hand, encased in a sort of

woollen “ hutkin,” was often racked by excruciating twinges of

rheumatism
;
his not unpleasant features were scarred by powder

burns, and his legs tormented often by gout, a complaint by no

means ameliorated by the old man’s love of the “sina’ wee drap,”

that had so often brought on trouble in times gone by. Thomas

had many narrow escapes. Whilst lying with his fishing-boat in

Shields Harbour, when a young man, be fell mast-length to the

deck, the tide having fallen low, but tumbled in a heap on the deck

uninjured. Most men would have been killed by the fall, assuredly

so had they been sober. Again at Lowestoft, in more recent years,

whilst walking along the platform near the Basin, he mistook the

reflection of the water for the pathway, and fell in. He managed

to cling to the piles and seaweed, and was at length found exhausted,

and dragged out all but dead. I had only that same morning

treated him to a short temperance homily before leaving Yarmouth.

A broken leg may be added to his numerous mishaps
;
and on

another occasion he fell off a ’bus and broke his ankle when going

to his boat.

It is a most marvellous fact that John Thomas died a natural

death, for he was most reckless in his management of a fowling-

piece, and used on occasion most atrocious weapons
;

when

expostulated with he would declare that “they’d last him his life-

time.” He, at one time, used an ancient punt-gun, the lock of

which was much worn, and the trigger so weak in its action, that

it required two or three pulls in order to crack the patch
;

failing

this, a piece of iron—part of an old swivel’s “knee”—was brought

into use as a hammer, and the charge exploded by this means. It

goes without saying, birds chance time profited by this cumbersome

procedure. Incidentally it may be remarked, many bad guns were

in use in the earlier part of the last century
;
one man actually

pulled a string in order to bring the cock down on the cap, the
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trigger having been lost. I myself knew a shooter whose gun-barrel

and stock were spliced together with waxed cord. Another carried

a double-barrelled gun, only one barrel of which was used, the other

having a hole half way up it that the pellets might have trickled

through. In comparatively recent years, a punt-gun was used

on Breydon, with an extra length welded on the muzzle end.

A borrower, not knowing this weakness, fired an extra heavy charge,

with the result of a great scare to himself, and an explosion at the

joint, the end “tubing” being thrown far away into the water,

whence it was some months subsequently fished by a man picking

for Eels.

Of course, in the halcyon days of shooting, John made some

great shots
;
and his shop-front, on Fuller’s Hill, would be festooned

by rows of Wild-fowl, and when better birds were scarce, Gulls

often adorned his hooks. 1 remember (I believe it was in 1881) his

killing five Swans, two of which were shot with the punt-gun. These

ho let lay as they fell, hoping the three that had escaped would

return for their companions; this they did, with the result that he

killed them also with his shoulder-gun. Having hung them con-

spicuously in front of his establishment, Thomas proudly paraded

before them, but on his attention being called to the fact of their

being tame ones, they departed, like magic, from their prominent

positions into oblivion. As a lad I recollect the big dishes and fruit

trays filled with Dunlins, Ringed Plovers, Knots, Turnstones, Terns,

Plovers, and the like, that were exposed for sale in the window.

I once saw the shop smothered with small Waders. He had that

day secured considerably over a hundred Dunlins at one shot
;
others

brought him many dozens more
;
these all lay in order, row upon

row on fruit trays. That night, with heads under wing, neatly and

carefully stowed by the “ missus ” and the older girls, twenty-one

dozen were despatched in hampers to Norwich, twenty- one dozen

to Bath, and an equal number to London. The family all helped,

and two daughters and the wife took especial interest in the birds

;

one daughter, who had a keener discernment than all the rest was

“ told off,” if need be, to sort and identify the various species, with

a view to the detection of any rarity amongst the common herd.

Why John Thomas secured in his day so many rare birds and

good specimens was because he was most always on Breydon.

Chance yachting trips enforced occasional absences, but directly he

z 2
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obtained his liberty, he was amongst his beloved Breydon flats

again; in spring and summer, autumn and winter, lie followed the

migrants dropping in to feed, and to rest, in their season, so that it

stands to reason they not infrequently came within range of his gun.

Amongst the many birds slain by him may be mentioned the

Black Stork (now in Norwich Museum), the Mediterannean

Yellow-legged Herring Gull (in Mr. Connop’s Collection), several

Spoonbills, Avocets, the Temminck’s Stint, and others. Every

little parcel of “ Stints ” was eagerly examined through his brass-bare

binoculars, in quest of “ Alexandrine Plovers ” (Kentish Plovers),

and “ Pigmys,” and other less common species. He sometimes made

good prices, now and then others reaped the benefit of his wild-

fowling more tangibly than he did.

Thomas made no profession of religion, yet, strangely enough,

made it a rule to regard the Sabbath, and refrained from shooting

on that day. But his walks with the wife and children would,

somehow, instinctively lead him Breydonwarde. On one Sabbath

evening they were all in Sunday best strolling along the South

Breydon-Walls, when Mrs. Thomas, who was scanning the fiats

with a pair of field-glasses, suddenly placed them in her husband’s

hands, asking him what certain white objects on a mudflat in the

distance might be.

“Spoonbills by G !” ejaculated Thomas, who immediately

retraced his steps to the boat house, Sunday notwithstanding, and

throwing his hat and coat to the children, he slipped on his Breydon

“ togs,” and pushed off. At one shot he killed two Spoonbills,

which, being Close Season (it was in the early days of the Protection

Acts), were safely smuggled home under his wife’s shawl.

Mrs. Thomas aided and abetted her lord and master in his shoot-

ing delinquencies. It was not an unfrequent thing to see her sitting

on the punt’s stern of a summer’s evening, “Johnny” rowing her

in a steady purposeful manner. We Breydon-frequenters noted

these goings to and fro, and sometimes twitted him, when he

invariably retorted he was “taking the old woman just fora blow,”

but we knew that the “ blow ” was only a secondary matter, and

that somewhere, in safe hiding from the wall-rats and prying eyes,

was carefully stowed away some rare or valuable avine stranger,

whose worth made profitable a second voyage to retrieve it. No one

saw the process, but by some sleight of hand the bird would be
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transferred to a specially made pocket, somewhere in the labyrinth

of petticoats, and brought home in safety.

In his youth, Thomas drifted naturally into the wild life on

Breydon
;

his ancestors were wild-fowlers proper, who varied that

occupation, according to the season, by Smelting, Mulleting, Eel-

picking, and such like, the gun, however, always taking pre-eminence

;

and a shoulder-gun invariably had its place in the boat on whatever

quest. Thomas once described to me how they filled his father’s

boat with Grey Mullet
;

“ that was before the flats grew up so,”

he was always emphatic in mentioning
;
and to this silting up of

Breydon flats, more than to any other assignable cause, he declared

the falling olf in the number of Wild-fowl was due.* Thomas’s

store of anecdote was a large one, and it is to be regretted that

many of his yarns are not preserved to us.

But the hard life of constant exposure, with an insufficient care

over himself, added to a succession of accidents, told at length upon

Thomas’s iron constitution
;
and after some years of intermittent

suffering from rheumatism and gout, at seventy-two he lay on his

death-bed the mere wreck of a man. I visited him several times

during his last illness, when he seemed to bear his cruel pains with

remarkablo patience. A chat on old times, his favourite theme,

would bring back some of the old man’s enthusiasm. A day or

two before he died 1 went to have a last chat with him, but he was

beyond conversation. Laying on the side of the bed he prayed for

that dissolution which in due course comes to us all, but which in

his case seemed woefully long in coming, though wistfully welcomed.

And so passed away, at seventy -two years of age, the last of the

professional local wild-fowlers.

* I have, for some time past, been gathering the opinions of various

Breydoners on this matter; they have, invariably, laid the fault to the con-

struction of the “dickey works” throwing the water into the channel at the

Burgh end, and the annual increase of the “wigeon grass” (Potamogeton),

collecting the flotsam coming up-stream, and the silt coming down on the ebb.
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IX.

ON THE SILVER THAW AND GLAZED FROST

OBSERVED AT KING’S LYNN, 20-21st DECEMBER, 1901.

By C. B. Plowright, M. D.

Read 28tli January
,
1902.

The phenomenon of a glazed frost was well observed at King’s

Lynn and its neighbourhood, on 20th and 21st December, 1901.

For three or four days preceding Friday, 20th December, we had

a succession of frosty nights, and more or less sunny days without

either snow or any appreciable amount of rime frost. The roads

in the country were frozen hard, but they were perfectly dry, free

from ice, and not in the least degree slippery. On the afternoon of

the 20th I drove through the village of Castle Rising, reaching

home about half-past four
;
the roads were then hard and good, and

the horse did not require roughing. Soon after this a gentle damp

wind sprang up from the south-west. About six o’clock I had

occasion to walk a short distance in the town, when to my
surprise I found the streets had become so slippery as to be dan-

gerous for ordinary pedestrians. Not only were the pavements

extremely slippery, but the roadways were even worse, whether

paved with granite cubes or macadamised. A little later a gentle

rain began to fall which rendered the silver thaw more noticeable

still. The suddenness with which the hard dry roads became almost

impassable sheets of ice astonished every one
;
the change taking

place within an hour, probably in half that time, and this too before

any rain actually fell. The drivers of vehicles did not realise the

state of the roads in the dusk until their horses slipped and fell.

People who drove into Lynn from the country during the afternoon

found that they could not return without having their horses

roughed. The macadamised roads were far worse than those streets

paved with granite setts or rounded pebbles. One of our main
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streets (High Street) has within the last year or two had its granite-

cube pavement replaced by asphalt
;
this is apt at times to be so

slippery that many persons driving valuable horses avoid passing

down it. Curiously enough this street was the least slippery in the

whole town. On the Gaywood road the silver thaw was very well

developed; between Gaywood corner and the Easb Gates, a distance

of about half-a-mile, eleven horses fell during the evening. The

blacksmiths had to re-open their shops, and did a brisk business in

“ turning up,” or “ roughing ” horses. During the evening two

children were treated at the Hospital for scalp wounds, caused by

slipping on the ice
;
and later a man was admitted with concussion

of the brain, and a woman with a fracture of the fibula from the

same cause.

During the night the rain ceased, and it again froze, so that on

the morning of the 21st we had an excellent illustration of a glazed

frost. It was the more noticeable owing to the previous absence of

snow or ice on the roads, and for the suddenness with which the icy

coating had developed upon them.

The explanation of this phenomenon is given by Mr. Scott* in

these words :
“ The glazed frost is really the frozen surface which

is occasionally produced at the beginning of a thaw if a warm wind

suddenly sets in. The damp air, passing over the ground, of which

the temperature is exceedingly low, has its moisture deposited in

a solid form, and all objects on which this deposit takes place are

covered with a sheet of ice.”

Instances may commonly be observed on walls where the porous

bricks become coated with ice when a long frost is breaking up, but

as there is generally more or less snow upon the ground, the phe-

nomenon is not so noticeable as it was upon the present occasion.

Sometimes glazed frosts cause a great amount of injury to trees by

breaking their branches from the weight of ice deposited upon them.

On the morning of the 21st, the ice-coating on the pebble

pavements in some of the streets was found to have become

detached during the night from the convex surface of the stones.

This was effected by the expansion of the ice as it was deposited,

lifting itself from the stone because it was unable to expand

laterally, owing to the proximity of the neighbouring pebbles.

* ‘ Elementary Meteorology.’ Robert H. Scott, F.R.S., 4th edition, 1S87,

p. 115.
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These ice Aims were about 5 or 6 m.m. thick, smooth on the concave

side where they had been applied to the stone
;
rough from ice

crystals on the convex surface. When held up to the light and

viewed from the convex side they were seen to be composed of

rounded hexagonal plates, about 8 or 10 m.m. in diameter, reminding

one of the diagrams of squamous epithelium, figured in works on

anatomy.

On 22nd December a slight fall of snow enabled the possessors

of snow sledges to enjoy a few hours sledging the country.

X.

THE MOLLUSCA OF A SUFFOLK PARISH.

By Arthur Mayfield, M.C.S.

Read 28th January, 1902.

The parish of Mendlesham occupies a position near the centre of

the county, and covers an area of 3960 acres. The subsoil is

mainly a dirty grey clay, with here and there a patch of gravel and

brickearth. The surface of the land lies at an elevation of from

180 to 210 feet above the sea level, and may be regarded as the

watershed of this part of Suffolk. The southern half of the parish

contains sources of the Gripping, and the northern half is drained

by the Dove streamlet, a tributary of the Waveney. In summer

the beds of these streams, as far as they lie within the parish, may

be trodden dryshod from end to end, and every ditch is also quite

dried up. In very dry summers like the last (1901) even the ponds,

of which there is a large number, the clay making a good basin for

them, are reduced to mere muddy pools.

The largest bodies of water are the “moats” in the neighbourhood
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of the farm-houses, surrounding the homestead on two or three

sides, and doubtless dug for the purpose of draining the land upon

which the buildings stand.

The district is purely agricultural, the whole of the land surface

being either arable or pasture. There are no woods
;
the largest

collection of trees is a narrow quadrangular belt of plantation

surrounding the Vicarage grounds.

Such are the very adverse circumstances under which the

molluscan fauna of Mendlesham holds its existence, affording such

strong points of difference from those which obtain in the neighbour-

hood of Norwich, that an account of the Snails and Slugs of the

parish may be of interest to those who, like myself, have searched

with scoop, sieve, and collecting box, the environs of the City of

Gardens.

The land Snails are chiefly the hedgerow kinds, and, as might be

expected, there are few Slugs, even Aijriolimax agrestis being

far from plentiful. The freshwater species are those that can best

endure the summer droughts, such as Limncea peregra
,

L. trunea-

tula
,
P/anorbis spirorbis, Builinns Injpnnrum and Piridium pirnilium.

These species swarm in the larger ditches and ponds, and in early

summer may be picked, by dozens, from the surface of the mud.

The populating of these ponds is a matter full of interest. Many
of them are entirely unconnected with any other water, and there-

fore all the species they contain must have migrated thereto by an

overland route. To take an instance:—a small isolated pond in

the middle of a meadow contains L. pereyra, Plan, nautileus,

Plan, fontamis, Velletia lacustris, Sph. lacustre, and Pis. nitidum.

A careful search in all other water within two or three hundred

yards of the spot fails to reveal five of these species, and two of

them, viz., Plan, nautileus and V. lacustris, I have not found

elsewhere in the parish. Consequently there is not much chance

that such slow travellers as Frogs and Newts have been the means

of transport. There are a few bushes at one end of the pond, and

at the other the ground slopes down gradually to the edge of the

water. It is an ideal spot for birds to alight for a drink or bath,

and doubtless the pond owes much of its population to their agency.

Horses and cattle, too, are often driven directly from one meadow
to another, perhaps a considerable distance although on the same

farm. Of course the pond has a great attraction for them, and the
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mud brought on their hoofs must often contain the young of

molluscs.

In an upland district such as this, one would not expect to meet

with Unio pictorum, Limncea auricularia, Viviparus viviparus,

Neritina fluviatilis, and others, that generally frequent rivers and

bodies of water of large size, but the absence of the following

species is remarkable : Viviparus contedus, Bijtliinia tentaculata,

Planorbis carinatus, P. corneus, Valvata piscinalis, and Pisidium

amnicum. At present I have not yet met with Anodonta cygnaea,

but I have specimens from a pond in an adjoining parish.

The following is a list of the fifty-seven species which occur

within the boundary of Mendlesham.

Arion ater (L). A few, only the black form occurs.

A. hortensis, Fer. In gardens and amongst moss.

A. circumscriptus, Johnst. A few in a garden.

Amalia sowerbyi (Fer.). One specimen.

Limax maximus, L. In crevices of old stone walls.

L. flavus, L. In cellars and outhouses.

Agriolimax agrestis, L. Gardens and fields.

A. laevis, Miill. Sparingly near ponds.

Vitrina pellucida (Miill.). Rather common among wet decaying

leaves.

Hyalin ia cellaria (Miill.). In gardens, under decayed rubbish.

H. glabra (Studer). Rather plentiful among dead leaves in

hedgerows, and under the bark of old trees.

H. nitidula (Drap.). Very common in similar situations to the

preceding.

H. pura (Alder). A few in moss.

Ii. radiatula (Alder). Very sparingly.

Id. crystalliNa (Miill.). Very common in all damp places.

Id. fulva (Miill.). Rare
;

five specimens on a ditch bank,

Helix rotundata, Miill. Common
;

very abundant in the

churchyard. I counted over a hundred specimens

under the ivy on one tombstone.

H. pygmaea, Drap. Common among dead leaves under hedges.

H. aculeata, Miill. Not common; a few^taken with the pre-

ceding species.

Id. pulchella, Miill. Sparingly, in the moss on ditch-banks.

H. lapicida, L. Rare
;

a few specimens in one spot.
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H. aspersa, Mull. Not so common as is usual with this species.

The vars. flammea and zonata occur.

H. nemoralis, L. Not so plentiful as the next species. The

unicolorous forms are vars. libellula and i~ubella.

H. hortensis, Mull. The most abundant of the larger Helices,

and presenting a great variety of band formation.

,, var. lutea. Very common.

„ var. inoarnata. Rare.

var. aren ioola. Not uncommon.

„ olivacea. One specimen.

H rufescens, Penn. Common on hedge-banks.

H. iiispida, L. The var. hispidosa, Mousson, is the most abund-

ant form
;
this is generally the case in the Eastern

Counties
;

vars. depilata, nana, and cdbodncta

also occur.

H. itala, L. Not uncommon on hedge-banks in company with

the two following species.

,,
var. minor. Common.

,, var. leuoozona. Occasional.

II. capkrata, Mont. Only the mottled form occurs.

H. virgata, Da Costa. Not plentiful. The varieties lineata,

subalbida, and albican

*

occur.

Buliminus ohscurus (Miill.). Appears to be rather plentiful, but

is likely to escape notice being generally covered

with a coat of clay.

Pupa cylindracea (Da Costa). Rather rare. I have found it in

but one spot.

Vertigo pygm.ea (Drap.). Among dead leaves under hedges and

amongst moss.

V. edentula (Drap.). Abundant in the churchyard, under ivy

on tombstones.

Balea perversa (L.). Sparingly on the stumps of trees.

Clausilia rugosa, Drap. Common in moss on hedge-banks.

C. laminata (Mont.). Plentiful. The Ash, amongst whose dead

leaves this species is generally to be found, is

abundant in the hedgerows.

Cochlicopa lubrica (Miill.). Not so common as the next follow-

ing species.

Azeca tridens (Pult.). Very abundant under moss on hedge-and

ditch-banks.
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CjECIlioides acicula (Mull.). Dead shells in the rejectamenta of

one of the feeders of the Dove streamlet. Their

natural habitat could not be far distant as the

shells were found within a quarter of a mile from

the source of the stream.

Succinea putris (L. ). Occasionally on the stems and leaves of

Phalaris arundinacea and Phragmites communis,

by the sides of ditches.

Carychium minimum, Miill. Very common among dead leaves in

damp places.

Planorbis fontanus (Lightfoot). Sparingly in ponds and ditches.

P. nautileus (L.). Plentiful in one pond.

P. albus (L.). On Lemna minor and Callitriche verna in ditches.

P. spirorbis, Miill. Very common and abundant. This species

appears to be especially capable of surviving

droughts, being often found, with the aperture of

its shell closed by a white epiphragm, in places

that are dry for months.

P. UMBiLiCATua, Miill. Not common, and of smaller size than

usual, approaching var. rhombea.

Bullinus hypnorum (L.). Very abundant in nearly every ditch.

Limnt /Ea peregra (Miill.). Very common. The specimens found

in pools and ditches where the supply of water is

very limited, are generally more produced in the

spire. Those in the running streams are always

small (var. pulchella),

L. stagnalis (L.). Abundant and of large size in one pond.

L. truncatula (Miill.). Very common
;
they may be picked from

the surface of the mud at the bottom of ditches,

in early summer.

Velletia lacustris (L.). On leaves of Potamogeton nntans in

one pond.

Valvata cristata, Miill. Abundant in every ditch.

Sphaerium corneum (L.). Common in the mud of moats and

ponds.

S. lacustre (Miill.). Not uncommon in ponds.

Pisidium fontinale (Drap.). Very sparingly and of small size.

P. pusillum (Gmelin). The most abundant of the bivalves.

P. nitidum, Jen. Rather common in ditches and pools.
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XI.

A PRELIMINARY LIST OF THE MOSQUITOES

OF NORFOLK.

Ry Sydney H. Long, M.B. Cantab.

Read 25th February, 1902.

As there is not, as far as I am aware, any list extant of the

Culicidse of the county of Norfolk
;
and as this order of the

Diptera has been arousing so much attention during the past two

or three years in consequence of the close relationship that is now

known to exist between many of the blood-sucking insects and

the transference of certain diseases of man and animals—notably

Malaria and Yellow Fever— I have commenced to make a collection

of the Mosquitoes of the county. Since, however, my observations

have hitherto not been very extended, and have been spread over

a period of about eighteen months only, it is scarcely necessary to

say that the following list is by no means a complete one, though,

as time goes on, I hope to be able to make additions to it.

Abbreviations:— i Imago; l Larvae.

Genus Anopheles.

Anopheles maoulipennis. Meigeu.

Castleacre, i,l

;

Brundall, i,l

;

Burlingham, i,l ; Harleston, i,l

;

Horsey, i,l

;

South Walshara, i,l

;

Twyford, t,Z.

Anopheles bifurcatus. Linnaeus.

Burlingham,*,7; Horsey, i,l; Potter Heigham, i,l

;

Wroxham, i.

Genus Culex.

Culex pipiknb. Linnaeus.

Alby
;
Burlingham

;
Caister-on-Sea

;
Castle-acre

;
Horsey

;

Norwich
;

Potter Heigham
;
Twyford

;
Wroxham.

Takniorhynchus ricuardil Ficalbi.

Brundall
;
Burlingham

;
Horsey

;
Neatishead

;
Norwich

;

Wroxham.
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Culex annulatus. Schrank.

Burlingham
;
Norwich; Wroxham.

Culex nemorosus. Meigen.

Burlingham.

Culex morsitans. Theobald.

Burlingham; Wroxham. Only once before recorded in

England.

Culex nigritulus. Zetterstedt.

Potter Heigham.

Note.—In the case of the Genus Culex the record in all cases applies to

the finding of the Gnats themselves. At present I am unable to identify

many of the larvae of this genus.

XII.

NOTES ON THE HERRING FISHERY OF 1901.

By T. J. Wigg,

Honorary Secretary Great Yarmouth Section.

Read 25th February, 1902.

In my Notes on the Herring Fishery of 1900, I mentioned the fact

that the number of fish caught and brought into Yarmouth Harbour

had never been exceeded. Such indeed was the fact
;
but this year

I have again to chronicle not only an increased catch (Yarmouth

633 lasts, and Lowestoft 1509 lasts more than last year), but also

a greater number of boats engaged, and many more persons

employed in the various departments of the industry.

The spring fishing of 1901 was rather unproductive, and but few

good fish were caught until June and July, when the so-called

midsummer fishing was in full swing. From the end of July to

the middle of September the catches were of an average character.

With the beginning of October, business commenced in earnest,

and the Fish Wharf and that portion of the South Denes contiguous

to it assumed a busy aspect.
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In preparation for the fishing, the Corporation had extended the

Quay to the south of the Fish Wharf, and this portion was set

apart for the exclusive use of the great army of Scotchmen who

frequent this port.

Very little fishing could be done during the first half of October

on account of the boisterous weather, and those vessels whose

crews were brave (or ill-advised) enough to venture out to sea,

were glad to return, showing signs of the buffeting they had

experienced. However, “ It’s an ill wind that blows nobody

good,” and the rough weather had the effect of bringing together

the shoals of fish, so that they were more in touch with the fishers.

The scene at the Fish Wharf soon became an animated one, and

the Wharf Master and his assistants were most active in providing

berths for incoming vessels, and doing all in their power to prevent

utter confusion. The salesmen, too, were hard at it, and had but

little leisure time. The clanging of bells and shouting of “runners,”

mingling with the clattering of carts removing the Herrings to tho

gutting grounds and houses, made up a scene that must be seen to

be fully realised.

The ‘Yarmouth and Gorleston Times’ of November 2nd, 1901,

thus describes a scene at the Fish Wharf

:

—“ It was a sight to see

the Fish Wharf on Sunday, October 20th, but remembrance of that

scene faded away before that which met the eye on Sunday the 27th.

The English boats, which had been out on Saturday, began to

return into port early on Sunday morning, and as they had, all of

them, big cargoes, it was patent to all that the boats must have

struck great shoals that are now working their way up from the

North. The Fish Wharf was speedily lined with steamers, loaded

with eighteen to twenty-two lasts of Herrings per boat, and the

work of landing began without loss of time. A boat discharged,

and there were others ready to take her place, and soon the Wharf

right up to the ferry was thickly covered with hundreds of thousands

of Herrings, which glittered and sparkled in the rays of the

autumnal sunshine. Counting was out of the question, as the

boats were all eager to get out again after more, so the Herrings

were put into huge heaps, encircled by swills, and plentifully

sprinkled with salt. The Wharf being full up, the covered-in

market was quickly filled up also with heaps of “shiners;” but

the cry was “still they come.” Carting is not done on Sundays to



356 MR. T. J. WIGG ON THE HERRING FISHERY.

any great extent, and as the boats came in they had to discharge

at the new Quay, and all the way along here was soon covered with

Herrings. During the day crowds of residents flocked to the

Wharf to witness the remarkable scene, which beat all previous

records. Four ferry boats had all they could do all day to cope

with the traffic across the river, and the wonder is amid so much

bustle and confusion that no mishaps occurred to the heavily-loaded

boats. In striking contrast to the clanging and shouting, services

were being held for the Scotties, but the attendance was small in

consequence of the animated scenes going on all along the Wharf.”

During the first week in November the fishing was again stopped

for several days, owing to the prevalence of very stormy weather,

and the scene in the Harbour was a most remarkable one—vessels

were lying three and four deep from the Fish Wharf quite up to

the Southtown Bridge, so that the Wharf Master and other officials

were almost at their wits’ end to know where to berth the craft.

At one time there was such a crush of boats in the river that an

intrepid (if somewhat rash) gentleman decided to cross from one

side of the river to the other by means of the fisliing-hoats, and

succeeded in doing so.*

A spell of fine weather was very welcome to the fishers, especially

to those from the Scotch ports, and some very good catches were

made during the latter days of November, but evidently the

Scotchmen had grown tired of enforced inactivity day after day,

and the majority of them decided to “make up” and leave for

home. The crews who remained had no cause for regret, for during

* “ The congested state of the Harbour, which was discussed at the Town
Council’s meeting on Tuesday, was, perhaps, never more noticeable than it

was during Tuesday night and Wednesday morning. From the Haven

Bridge to some distance up the river the boats were lying very thick, and

only a very narrow channel remained mid-stream. Within a short distance

of the Town Hall there was an unusually large number of the fishing fleet

of Scotch and Yarmouth boats laid up owing to the gale, and opposite

Messrs. Clarke’s milling premises, Mr. Arthur Patterson, an attendance-officer

of the Yarmouth School Board, and a well-known ornithologist, walked

across the river on the fishing-boats. He was able to accomplish this some-

what easily, but was compelled to make a jump of about three feet in the

middle of the stream. A similar feat has been accomplished on previous

occasions at the Fish Wharf, prior to the remunerative improvements

recently effected by.the Corporation, but never before has it been possible so

high up the river as the Town Hall.” (‘ Yarmouth and Gorleston Times.’)
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the early part of December many good catches were made, and good

prices obtained, although the earnings of the Scottish fishing fleet

at Yarmouth have been exceedingly varied. The boat which earned

most was the Banff craft “ Kacer,” which has made the sum of £500.

The “Queen” from Fraserburgh earned £410, while two other

boats from the same port made £252 and £180 respectively.

These however are exceptions, and the average would probably work

out at about £120 per boat.

It is satisfactory to note that the fishing has been very

successful. The quantity of Herrings landed has beaten the huge

total of last year, and, but for the bad weather experienced in

November, the catch would have been much more in excess. The

quality, too, has been very good indeed. More buyers than ever

have been here this season, more boats have fished out of the port,

and the influx of thousands of extra hands into the town must

have benefited the residents and tradespeople generally. The

improvements effected last year have been much appreciated by

the visitors, and leading traders arc agreed that Yarmouth, as

a central depot for the great Herring trade, is second to no other

port along the coast.

The Scotch fishermen appear to regard Yarmouth with greater

i favour year by year. This year no less than 446 Scotch boats

fished from the harbour, comprising 141 from Banff, Aberdeen 8,

Leith 38, Berwick 33, Inverness 50, Kirkcaldy 74, Wick 18,

Fraserburgh 42, Peterhead 16, Arbroath 2, Montrose 22, Stornaway 1,

Newhaven 1. In addition to these, there was one Irish boat from

Tralee, while North Shields sent 13, Sunderland 5, Grimsby 2,

Hull 6, and Southampton 1, making a total of 474 boats, in

addition to the 155 Yarmouth vessels. Among these boats there

were 54 steam drifters belonging to Yarmouth, while 67 were

chartered from other ports.

The export and import business has been most successful this

season. A large number of steamers brought in stock and

empties (barrels), and took away large cargoes of Herrings to various

ports in Sweden, Norway, Russia, and Holland.

About 2000 Scotchwomen and girls arrived in Yarmouth for the

Herring season towards the end of October. With the beginning

of May they start on their pilgrimage in the extreme North of

VOL VII. A A
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Scotland. They accompany their boats and the fishermen, and in

fair weather, when the boats can face the sea, they work from

fourteen to sixteen hours a day. Stormy weather means slackness

of work for them. June usually terminates the northern season,

and there is a general move from Stornaway to Fraserburgh,

Aberdeen, and Peterhead, thence to Scarborough, Grimsby,

Yarmouth, and Lowestoft; and then home to their knitting, their

mending of nets, and the winter life of the fisher-girl.

Return of Herrings Landed at Yarmouth in 1901.

Month. Lasts. Month. Lasts.

January — Brought forward 3 1 9

February — July . 623
March . 1 August . . 923
April 41 September . 1.721

May 93 October . 14,787

June . 184 November . 9,535

December . 1,725

Carried forward 319 Total . 29,633

Number of Yarmouth boats . 155

JJ Scotch and other boats 474

Return of Herrings Landed at Lowestoft in 1901

Month. Lasts. Month. Lasts.

January — Brought forward 1,471
February — July . 1096
March . 72 August . 46
April . 574 September . 101
May . 541 October . . 9,145

June . 284 November . 7,917

December . 1,996

Carried forward 1,471 Total .21,772

Number of Lowestoft boats .

„ Scotch „

„ West Country boats

222
305

6

Additional Notes by Mr. A. Patterson.

The Herring Fishery of 1901 has been, from a Naturalist’s stand-

point, an uninteresting one
;

its one feature has been-—the Herring

and the Herring solely. An entire absence of rapacious fishes, and

an almost equal scarcity of Cetaceans have characterised it, only
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three Porpoises (Phoccena communis) to ray knowledge having

been brought to the Fish Wharf, early in the season. Sharks have

been altogether absent, and remarkably few Piked Dogfishes

( Acanthias vulgaris
)
have been netted. In the case of the larger

enemies of Clupea harengus, I ain half inclined to think the great

number of Steam Drifters employed this year has had the elfect of

frightening them away from the shoals by their noisy bustling

methods of work. Herrings have been numerous enough in all

conscience, but singularly free from other interloping pelagic fishes,

e.g., Cods, Mackerel, Whitings, and the like, to account for the

disappearance of which it is difficult to hazard an opinion. I only

know of two or three large Codfishes being brought in by Scotch

fishermen, who in some years have caught hundreds of superb fish

by means of long lines thrown out while the nets have been

drifting. In some years, too, Whitings have been exceedingly

abundant, mixed in with the Herring shoals; the fisher-folk do

not want them, and I have heard an opinion expressed that “a maund
of Whitings to ten last of fish is not a very troublesome addition;”

and again, “the more Mackerel caught the less Herrings taken,” —
a fairly obvious truism, when we recollect that Mackerel rise in

breezy weather, and Herrings do not. On the other hand, the

shoals of Whiting inshored in unusual numbers, to the great

delight of many local sea-anglers.

A A 2
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XIII.

ON AN UNPUBLISHED LETTER FROM

DR. THOMAS BROWNE TO MR. WILLIAM DUGDALE.

By Thomas Southwell, F.Z.S., Y.-P.

Read 25tli February, 1902.

The following letter, for a copy of which I am indebted to the

kindness of Mr. Ellis H. Minns, the Librarian of Pembroke College,

Cambridge, and which, although it has been referred to more than

once,* has not, so far as I know, been published in extenso, is

preserved in the Library of Pembroke, where it is numbered 104,

in a bound volume of MSS. It is endorsed in an Eighteenth Century

handwriting, which Mr. Minns suggests may be that of Thomas

Browne, who was Master of Pembroke College from 1693 to 1706 :

“ Letter of Sr Tho Browne of Norwich, an eminent Physitian &
virtuoso” and is directed to “Mr. Wm. Dugdale at his Lodging

at ye Seven Stars on ye North side of St Pauls Ch. Yard London”

[“This was wrote in, or about 1660” added].

But first, to make the subject of the letter intelligible, I must

mention that in October and November, 1658, Dugdale had been

corresponding with Browne, relative to the bone of a “ fish which

was taken up by Sir Robert Catton in digging a pond at the skirt

of Connington downe,” and which bone he had sent to Browne

asking him his opinion thereof.! After stating that he would first

compare the bone with some other which was not then by him,

Browne in a subsequent letter]; states that it is a vertebra of “some

large fish and not of any terrestreous animal,” at the same time

enumerating other instances of similar occurrences in apparently

impossible situations, and giving his reasons for “not being ready

* See Hist. MS. Commission, Pembroke Coll. Camb. vol. v. p. 487.

Also ‘Excursions through the County of Norfolk 5

(1818), vol. i. p. 121.

t ‘ Life, Diary, and Correspondence of Sir William Dugdale, 5 Edited by

Wm. Hamper. London MDCCCXXVII. pp. 337, 339, and 843.

+ ‘Notes and Letters of Sir Thomas Browne on the Natural History of

Norfolk. 5
T. Southwell, 1902, appendix p. 91.
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to believe that wherever such relics of fish or sea animals are found,

the sea hath had its course,” but, as will be seen, he accepts the

Connington find as “authentically testified by all circumstances.”

The letter is as follows :

—

“ Worthy Sr

I received your letter and now send you a short paper concerning

some Queries in your former In the last I sent you I did not make any

doubt of the truth of the fishbones, butt cast in some doubts more proper to

some other things of the like nature then this, wch is soe authentically

testified by all circumstances. & case only its doubt in the place where it was

first lodged if [found added above] lowo, or drawue ashore if on the toppe of

the downe. as [4 crossed out] yeares agoe the head [& bones in the margin]

of a very great fish [was crossed out] yet to be seen was found at Hasburge in

Norfolk when the clifre fell downe, as it is eaten away by the sea, & this

was within a yard of the toppe. Pray at your opportunity my service

to Mr. Ashmole I wish I were able to doe you any [services crossed out]

substantial! service or test i flo my respects unto you in any proportion to my
desires or inclination towards a person of soe much worth & Ingenuitie as

yourself. Sr I am very affectionate friend & Servant

THO BROWNE”

“Sr I vnderstand a second volume of Monasticon Anglicauu is in the

Presse & almost finished. I should bee glad to vnderstand, whether it will

bee a distinct piece or the first also taken into it.

Your letters will come more safely vuto mee if you leave the [car3’adg

crossed out] post uupayd.

Norwich Nov XVII [1039 ?]

The expression “ I now semi you a short paper” &c., can hardly

apply to the brief reference to the fossil bones from Happisburgh

dill's contained in this letter, and conveys the impression that

a more detailed account of the occurrence was enclosed; if so, it is

unfortunate that it is not forthcoming, for the chief interest in the

letter lies in the statement that the “ head & bones of a very great

fish ” had been embedded in the cliffs near to the top
,
which facts

are incompatible with their having been derived from the Forest-bed,

but I shall revert to this later on.

My friend, Mr. Clement Reid, has been so good as to search the

records of the Royal Society, but can find no reference to these

Happisburgh bones
;

he, however, sends me the following interest-

ing extract from ‘Hooke’s Posthumous Works’ (p. 313), consisting

of a letter from Dr. Browne, written some years later, in which

he gives an account of the finding of certain bones, apparently

Mammalian remains from the Forest-bed. This is worth quoting,
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although it does not throw any light upon the supposed “ fish
”

bones.

Hooke writes : “the Royal Society received a memorable Account

from the Learned Dr Brown concerning a Petrified Bone of

a prodigious bigness discover’d by the falling of some cliffs; the

words of the Relation are these. ‘ This Bone ’ (which he presented

to the Royal Society, and is now in the Repository) was found last

year 1666. on the Sea Shore, not far from Winterton in Norfolk;

it was found near the Clift after two great Floods, some thousand

Loads of Earth being broken down by the rage of the Sea, as it

often happens upon this Coast, where the Cliffs consist not of Rock

but of Earth. That it came not out of the Sea may be conjectur’d

because it was found near the Cliff, & by the color of it, for if out

of the Sea it would have been whiter. Upon the same Coast, but

as I take it, nearer Hasborough, divers great Bones are said to have

been found, & I have seen a lower Jaw containing Teeth of a pro-

digious bigness & somewhat petrified. All that have been found

on this Coast have been found after the falling of some Cliff, where

the outward Crust is fallen off, it clearly resembles the Bones of

Whales & great Cetaceous Animals, comparing it with the Skull &
Bones of a Whale which was cast upon the Coast near Wells, &
which I have by me, the weight whereof is 55 Pounds.’”

Mr. Reid can find no reference to this letter in the Phil. Trans,

but suggests that as Hooke held some official position in the Royal

Society in 1667, the communication may have been addressed to

him personally
;
nor does he find any reference to the specimen in

Birch’s History of the Royal Society, nor in Grews 1 Catalogue.’

The Whale mentioned by way of comparison in this letter is

doubtless one referred to by Browne in a letter to Dugdale (see

Notes on the Nat. Hist, of Norf. p. 92), which he says was 62 feet

in length, and came ashore at Wells about the year 1652.

So long ago as the year 1746, our fellow citizen William Arderon

contributed a paper to the Royal Society (Phil. Trans, vol. xliv. pt. L,

No. 481, p. 275), in which he described the “dreadful heights” on

the north-east sea coast of Norfolk, which were constantly falling,

only to be washed away by the billows, and mentions the “ roots &
trunks of trees which are to be seen at low water in several places

near Hasborough and Walket” where “bones of animals are often

to be found
;

” and the compiler of the ‘ Excursions through the
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County of Norfolk’ (vol i. p. 121) in 1818, makes direct reference

to the letter of Browne to Dugdale given above, which he says is

dated Nov 17, 1659, but he does not tell us by what means he had

access to the document. Richard Taylor, also, in a communication

to the ‘Philosophical Magazine’ (p. 135), dated Norwich,

1 4th August, 1822, mentions the same letter, probably quoting

from the “ Excursions,” and repeating the discovery of the head

and bones of a very large “fish” by the falling of the cliff, but

they do not appreciate the significance of the different horizon in

which the so-called “ fish-bones ” are said to have been found
;

for

although there can be no doubt that the mammalian remains found

at the base of the cliffs had their origin in the Forest-bed, the “lower

jaw containing teeth of prodigious bigness” being most likely that

of some species of Elephas, any vertebrate remains from the upper

stratum of the cliff must have had a very different origin. The

fact too of the skull being associated with other bones, presumably

of the same animal, would alone render it highly improbable that

they were derived from the Forest-bed.

Mr. Clement Reid, in his Survey Memoir of “The Geology of

the Country around Cromer” (p. 20), refers to Taylor’s mention of

the bones of the “very large fish;” and appreciating the difficulty

with regard to their occurrence in such a situation, suggests the

probability of some mistake. But in the face of Browne’s positive

assertion, and considering his well-known accuracy of observation,

it seems impossible that he was altogether mistaken as to their

position in the cliff, or as to their fish-like character. We must

therefore, it seems to me, look to some other source of origin
;
and

the only feasible solution of the puzzle is, I think, one now suggested

by Mr. Reid, which, however, he does not advance with any degree

of confidence, namely, that the bones may have been those of some

fish-like Saurian derived from a transported mass of Kimeridge, or

Lias shale embedded in the boulder clay with which the cliffs in

that locality are capped, and which seen by Browne may have been

mistaken for the bones of some “great fish” or Cetacean, which

terms were synonymous in those days
;
or it is even within the

realm of possibility, seeing the rapid waste of the coast which has

taken place in that locality, that Browne may have seen some

deposit which has since been destroyed by the wearing away of

the cliff.
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XIV.

SOME ADDITIONS TO

THE NORWICH CASTLE-MUSEUM IN 1901.

By Frank Leney,

Assistant-Curator of Norwich Museum.

Read 25th February, 1902.

Although during the year 1901 the additions to the Natural

History collections were numerous, and in some cases valuable,

there are not many calling for special mention. The following list

will, however, show that the interest of collectors in our beautiful

Museum has been well maintained.

No additions have been made to the Mammalia, but the collection

of Reptiles has been enriched by Mr. W. J. 0. Holmes, who presented

a fine specimen of a Mississippi Alligator (Alligator mississipiensis),

obtained off the coast of Florida.

Mr. J. TI. Gurney has kindly supplied the following notes on the

Birds of Prey added to the collection :
—“An adult example of the

Buzzard of the Galapagos Islands, collected on Abingdon, one of

the islands of that group, by Mr. C. M. Harris, and marked by him :

—

Buteo galapagensis (Gould), August 13th, 1897, ? eyes straw-

yellow, legs and feet light yellow—is a fine contrast to the immature

skin obtained by the Museum in 1894, in which the prevailing

tone is rufous. Probably it passes through the same changes as its

smaller northern ally, B. swainsoni, from which it is, however, very

distinct. This is the only Diurnal Raptorial calling for remark,

but a few slight alterations have been made in the Owl Gallery,

where there are still gaps to be filled.

“ Of the various races of the Short-eared Owl there can be little

doubt that one at least, Braehyotus
(
Asio

)
galapagensis, Gould, is

worthy of separation for its very dark colouration, and accordingly,

an adult male collected on Hood Island, one of the Galapagos group,
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by Mr. Harris, on October 22nd, 1897, is an acceptable addition to

our long series of these birds. Messrs. Rothschild and Hartert

consider B. galapagensis to be the only known near ally of

B. accipitrinus
,
into which they would merge the various other

described races (Nov. Zool. vol. vi. p. 175). It seems to be found

on all the islands of the Galapagos group.

“Another addition is Ninox
(
Hieraglaux

)
grand, Sharpe,

described in P. Z. S., 1888, p. 183. The present example was

collected by Mr. A. S. Meek, one of Mr. Rothschild’s successful

collectors, on Guadalcanal one of the islands of the Solomon

Archipelago, on the 9th of May, 1901, and is ticketed ‘Female,

iris brownish-yellow, feet straw-yellow, bill greenish.’ Its nearest

ally is considered by Dr. Sharpe to be N. punctulafa, of which the

Norwich Museum has three specimens. Mr. Meek appears to have

sent home a series of N. grand to the Tring Museum (See Nov.

Zool. vol. viii. p. 381), which is so rich in novelties of all kinds.”

Mr. Gurney also presented several specimens of rare British birds

obtained in Norfolk, viz., Lesser Grey Shrike
(
Lanins minor), caught

alive in a greenhouse at Yarmouth in 1875. The following

memorandum is on the label: “Sent by A. llarvey, from whom
I bought it, to Roberts, birdstulfer, Norwich, who received it on

May 31st, showed it in the flesh to Mr. Henry Stevenson, then

mounted it. J. H.G.” See Manual B.B., p. 149. Ortolan Bunting

(Emberiza hortulana), killed at Yarmouth in I860. “Mr. Barnes,

who shot the Richard’s Pipit, corroborates Harvey’s statement that

this Ortolan was netted at Yarmouth in April, I860, and kept alive

by him two days.” Whiskered Tern
(
HydrocheUdon hybrida), shot

on Hickling Broad in 1847. “An old female, and is noticed in

vol. v. of the ‘Zoologist.’” Ruddy Sheldrake (Tadomu casarca),

found dead on Snettisham beach on September 13th, 1892.

Colonel Feilden presented two beautiful specimens of the Ivory

Gull
(
Pagophtla eburnea), one from the Faroe Islands, killed

December, 1892, and the other from Brevort Island, Smith’s Sound,

killed July 31st, 1875.

Mr. Thomas Baring, of Hockham Hall, has added some valuable,

and also new species of birds to the foreign collection. Amongst

those worthy of special notice are the nestlings of Little Shearwater

( Pnffinus assimids), the White-breasted Petrel
(
Pelagodrvma

marina), and Bulwer’s Petrel
(
Buhceria bidiceri), all obtained by
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the Hon. Charles Baring and Mr. Ogilvie Grant of the British

Museum, during a visit to the Salvage Islands (see W. R Ogilvie

Grant on Birds observed at the Salvage Islands, ‘Ibis,’ 1896, pp.

50, 51, and 54). An interesting account of these Islands will also

be found in the ‘Field’ for September 25th, 1895. Mr. Baring

also gave examples of two species of Tinamou
(
Calopegus elegans

and Nothura darwini ),
neither of which were hitherto represented

in the Museum. These “ South American Partridges,” as they are

called, were shot on the plains above Cordova, and although for-

merly abundant, they are fast disappearing before the all-destroying

Italian immigrants. Several other rare birds from Hew York and

the Arctic regions were also included in this donation.

An interesting addition to the Oological collection is a series of

fifty-two varieties of the egg of the Guillemot
(
Uria troile

)

from

Scarborough, presented by Mr. J. H. Walter, and several nests and

eggs from Borneo, presented by Mr. James Reeve.

The principal additions to other departments of Natural History

are, a large “Bath Sponge”
(
Euspongia zimocca) from Punta Gorda,

South Coast of Florida, presented by Mr. W. J. 0. Holmes
;
and

two large univalve Shells, Triton variegatum from the Red Sea

and Fusus proboscidiferns from Singapore, presented by Mr.

Howard H. Room.

Many other valuable gifts were received during the past year,

but although interesting, they do not fall within the scope of this

brief notice.

Note.—This paper is a continuation of the series which Mr. Thomas

Southwell has contributed to the Transactions of this Society during the

\
rears 1888 to 1900.
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XV.

ORNITHOLOGICAL NOTES FROM SOUTHERN NORWAY.

By J. H. Gurney, F.L.S., V.-P.

Read 25th February
,
1902.

The following memoranda were almost entirely taken in a three

weeks’ fishing visit, lasting from August 17th to September 3rd,

1901, to a friend in the Romsdal, one of the finest valleys in

Southern Norway; the position which it occupies is marked on

the annexed map. Many accounts have at different times been



368 MR, J. H. gurney’s ORNITHOLOGICAL NOTES FROM NORWAY.

published of Norwegian birds, and amongst the rest in ‘The

Zoologist,’ by Messrs. Slater, Aplin, and Salter, but I am sur-

prised to see that neither of these writers mention the Siberian

Jay
(
Garrulus infaudus), one of the most noticeable birds in

Norway, and far less of a migrant than our handsome G. glandarius,

not so handsome, perhaps, but more confiding.

There were at least two or three pairs at Lesje Yoerk, and I heard

on good authority of a flock of as many as eight. By all accounts

they have a good deal of curiosity in their nature, which will

perhaps lead them to come and watch a man fishing, or look at

a hunter having his lunch
;
and it is said that in the north a flock

can be all shot down one after the other. The dorsal plumage is

very thick, and must be a great protection against the cold in winter.

In the Norwich Museum are two nests of G. infaustus, collected

by Wolley, possibly the same described by Professor Newton in

Dresser’s ‘ Birds of Europe.’ They differ considerably in their

fabric : one is a flat nest of dense fibres, rootlets of Moss with Lichen

( Usnea barbata ?)/ while the other contains a great number of

feathers, among which are those of the Capercaillie, Willow Grouse,

and Heron.

In such a country I naturally expected to find Woodpeckers

abundant, and from Professor Collett I learnt that the Great

Black Woodpecker
(
Picus martins) was to be met with at times

in our valley—another bird which has probably never crossed the

North Sea to England, in spite of many statements to the

contrary. Mr. F. S. Mitchell found a nest at Stuen, a station

in the next valley, hewn in a Pine to the depth of twenty-two

inches (Zool. 1877, p. 201). Another nest in the Christiania

Museum, shown by Professor Collett, was also in the bole of

a Pine
;

a tree no doubt very much to their liking, and of which

certainly there are no lack. The immense stretches of fir woods

in Norway are very impressive to one who sees them for the first

time, and they must be a congenial home for the Woodpeckers,

which have enormous Ant heaps filled with Ants ready at hand

—

some of them a yard high—and it is said Woodpeckers are more

productive than they are in England.

P. viridis not unfrequently lays as many as eight eggs in Norway,

even hatching that number out (Collett). We did not come across

P. tridactylus, but II. saw a black-and-white Woodpecker clinging
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to a telephone post, which was most likely P. major. The Grey-

headed Woodpecker, P. canus
,

is, if I am not mistaken, common.

At iirst I thought they were only our Green Wood pecker, they

struck me at the time as being very small, hut I was deceived by

the “ laugh,” and yet even in that there is a difference.

Falco tinnunculus, F. oisalon, and Accipiier nisus, are the Hawks
of the Romsdal. Near Molde were two fine Falcons, one of them

chased by a cloud of Terns, the other gyrating and toying in the

air with some Lesser Black-backed Gulls, which I thought were

Peregrines
;
but Professor Collett tells me they are more likely to

have been Gyr Falcons (F. gyrfalco), which are very Peregrine-like

in colour, but generally larger. One of these tine birds, however,

showed the moustache so plainly, that 1 am convinced it was

a Peregrine Falcon.

That grand bird, the Eagle Owl
(
Bubo ijnarus), is probably not

uncommon in the Romsdal. One was seen by my companions on

August 16th, in broad daylight, on a tree, and again a day or two

afterwards, flapping across the lake where it is narrow, perhaps in

quest of fish. It is a very sedentary bird, perhaps none in Europe

more so, and it is exceedingly doubtful if it has ever crossed the

North Sea. An Owl, seen by 11. on September 4th, was most

likely Asia otns. In 1895 tho Eagle Owl bred in the valley, and

II. brought a young one to England which I believe is still alive.

In February, 1895, a Reindeer hunter named lluns shot an

adult Snowy Owl
(
Nyctea scandiaca), which he sent to II. in the

flesh by post. It measured 58i inches in the spread of its wings,

and weighed 4 lbs. 2 ozs., and its small ears and long-pointed

oil-gland were particularly noticeable. In the summer of the same

year he found three young ones on the ground recently hatched : this

I believe was a Lemming year, when these pretty little quadrupeds

were abundant. The nest was about half way up a mountain called

Storhoi, at an elevation of about 4500 feet, and it was only after

several days watching the old birds that Huns found it. H. brought

the young ones to England, except one which died on the voyage

;

it was September when the other two arrived, and it was at once

noticed that one was whiter than the other and rather larger, but

this which was certainly a male was ultimately the smaller of the

two. These birds could not use their wings until the middle of

November, and when they did fly they always preferred the
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ground to stumps of trees placed in their cage. They are not

nearly so hardy as Bubo ignavus, and mind the cold more.

I made the following notes on these Snowy Owls in confinement.

When they want to drink they have a power of putting back the

facial bristles from the beak in such a way as to partly conceal the

eyes. The tongue is large and the mouth pink, and they can turn

their heads round quite independently of their bodies, so as it were

to face backwards, and do it without in any way ruffling the feathers

of the neck. On a warm day in August, the hen was to be seen

raising her wings, at the same time lowering the head and moving

it from side to side with a low crooning note, indicative of pleasure

and a desire to breed. The plumage of the head seems to be the

last part to moult. The cock would sometimes hoot in the day-

time.

The Capercaillie, termed in Norwegian a “Tiur,” is found in the

valley and down to the margin of Lesje lake, and is fairly common

according to Micha, the station-master. H. saw three fly across

the lake
;
and I stumbled on a cock as he was feeding in a marshy

place by its edge, where there were a great many Birch, a tree

the “ Tiur ” is rather partial to. II. has also seen others, and they

are not rare, though not easy to shoot. There is an old story about

the Capercaillie that after death it swallows its tongue, which seems

to be truer than it sounds
;

for that organ is generally retracted so

far by the hyoid bones, as to become nearly invisible when sought

for.* The Norwegian Bishop, Pontoppidan, says Capercaillies bury

themselves in the snow in winter, and that the Foxes find this out

and kill them.

The Black Grouse (Aarfugl. Male, Aarhane. Female, Aarhone)

likes moist places, and can be sought for among the Birch trees, and

especially where it is marshy. The Willow Grouse (Lagopus albus,

Skovripa) is not to be met with here : they will be found higher up

the mountain where trees cease and the “fjeld” begins, but are not

so common as they used to be, and neither this species nor the

Black Grouse are easy to flush without a dog. H. put up ten

Black Grouse on August 17th, and about seven more on September

4th. In Christiania Museum there is a Blackcock assuming

Greyhen’s plumage, which is much rarer than the converse, of

which also there are examples.

* Cf. Beckmann, ‘Field,’ December 31st, 1864.
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The name “ Fjeld-ripa ” is a little confusing to a stranger, for it

is sometimes applied to the Willow Grouse, and sometimes to the

Ptarmigan (Larjopus mutus), which are only met with in the com-

pany of Snow Huntings, at a height of G000 feet. I neither saw

nor heard anything of the Hazel Grouse ( Bonasa betulina), which is

comparatively rare
;

it is probably from much further east that the

London supply of this delicacy comes.

Scaup and Golden Eye are shot sometimes, but the Mallard

is less numerous than it used to be. II. used to get a good many

Teal, but I only saw two. Herring Gulls come up the valley

occasionally, and we pursued one fine old Cormorant with no more

dangerous weapons than our fishing-rods. On September 5th

11. saw some lled-breasted Mergansers at the mouth of the valley,

and on the 6th, a flock of seventeen at Naes. They must breed, as

some years ago he sent to England a nestling about one-third grown.

The only other specially interesting birds to be mentioned were

the IJlack-throated Divers on the lake
;
the young already as large

and quite as strong on the wing as their parents. 'They also breed

here. The Red-throated Diver has been shot once, if not oftener,

but not last year, and it is not impossible that Cohjmbux adam si

maybe someday met with. When Mr. Eustace Gurney was at this

place, he met with Cranes, but no such good luck happened to our

party.

There is one thing which must strike any one who goes to

Norway—the absence of birds in the forests, but to an English-

man it seems a paucity of individuals rather than of species
;

and the same lack of bird-life is noticeable in many other parts of

Europe, where there are large tracts of forest land uninhabited by

man, which offer but little food to bird-life. The same thing

may bo seen on a smaller scale in our own New Forest and

among the timber-clad hills of The Yar in France. In 1891,

Professor Collett only put the number of species of Norwegian

birds at 278, a low figure compared with the British avifauna,

considered by Mr. Howard Saunders to stand at 384.
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XVI.

METEOROLOGICAL NOTES, 1901.

(From observations taken at Bradestone House, Brundall, Norfolk.)

By Arthur W. Preston, F. R. Met. Soc.

Read 25th February, 1902.

January.

This was an exceedingly dry month, the total rainfall being but

three quarters of an inch, of which 0.28 in. was melted snow.

There were some cold days in the second week, the maxima

being exceptionally low. There were no very severe frosts, although

on the night of the 9th the exposed thermometer fell to 9 degrees,

which was 13 degrees lower than the minimum recorded by the

screened instrument. The third week was mild, but the month

closed with some winterly weather and snowstorms. The most

remarkable phenomenon of the month was a severe thunderstorm

on the afternoon of the 28th, accompanied by great darkness.

At 3.40 p.m. the blackness of night seemed to sweep down with

extraordinary suddenness. For twenty minutes a thunderstorm of

unusual violence prevailed, the lightning being exceedingly

brilliant, and affording a weird contrast to the existing gloom. The

proximity of the storm was exemplified by the startling suddenness

with which the reports followed each flash. Snow and hail accom-

panied the storm, which passed away to the south-eastward soon

after 4 p.m. Electrical storms of this character, though rare, are

by no means unknown in winter. As recently as the 23rd January,

1895, a very similar storm burst over London. On the 6th January,

1872, a severe thunderstorm occurred in Suffolk, and many other

counties, when there was much damage by lightning. Similar storms

are stated to have visited Eastern England on the 16th January,

1871, 13th December, 1866, 17th December, 1852, and 3rd January

1841.
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February.

The winterly weather which set in during the last week of

January continued until the closing days of February, during which

time there were sharp frosts and frequent snowfalls, and on the

12th the snow was nearly a foot deep on the level. The mean

temperature of the month (34.0 degrees) was about live degrees

below the average, and the month presented more winterly traits

than any February since 1895, which was one of the most rigorous

on record.

March.

This month was an unkindly one throughout, and although

March is proverbially a month of “ many weathers,” seldom has

a more generally unpleasant one been experienced than that of 1901.

The second half of the month was decidedly colder and more

ungenial than the first half, but an exceptional amount of cloud

prevailed throughout, and there were but three days which could

be called bright. Thunder occurred on the 1st, and a thunderstorm,

accompanied by snow, on the afternoon of the 28th. Gales were

experienced on the 5th and 6th from the South-west, veering to

North-west, but the worst winds of the month were on the 19th,

20th, and 21st, accompanied by snow and rain, and were the

roughest and most penetrating which had been experienced for

a long time past. Snow fell on six days, and on the 27th was

from three to four inches deep on the level.

April.

April gave us two distinct types of weather, bad and good, the

bad extending from the 1st to the 16th, with rain almost daily,

and frequent thunder; the last half of the month was dry, and

partly very warm, accompanied by a most unusual amount of bright

sunshine, reminding us of the brilliant April dav-s of 1893.

Vegetation was very backward down to the middle of the month,

and later than for many years past. The sunshine of the last

fortnight forced on vegetation with remarkable rapidity, and much
progress was made in growth generally. At the close of the month
the fruit trees were getting well into bloom, and the country wore

a spring-like look of great beauty.

VOL. VI I. B B
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May.

With the exception of some rather heavy local showers on the

Gth, 7th, and 29th, the month may be said to have been almost

rainless. No rain whatever was registered between the 9th and

25tli. The mean temperature, owing to warm weather in the last

week, came up to the average standard for May for the hrst time

for six years past. But down to the 24th day it was decidedly

cold, owing to the penetrating character and persistency of prevalent

easterly winds. The hygrometrical readings were abnormally low
;

on many days, at 9 a.m., the percentage of relative humidity was

under 65 per cent., and on the 23rd was as low as 57 per cent.

This, combined with the absence of rain, and the dryness of the

easterly wind, parched the soil to an unusual extent.

June.

This was a fine and exceedingly pleasant summer month, with

no great excess of heat. There were many bright days, interspersed

with acceptable rains during the third week and the last night; but

the early part of the month was very dry, and following on the

parching weather of May the drought was much felt. There was

but little thunder, and the percentage of humidity was lower than

for some years past.

July.

This was the third exceptionally warm July in succession, and as

a whole, the month may be said to have been as fine a period of

summer weather as could be desired. Though 1.4 degrees cooler

than the previous July, it was nevertheless quite 3 degrees above

the average, and the thermometer exceeded 80 degrees on six days.

The nights were cooler than last year, and after the overpowering

heat by day, the reduction of temperature in the evenings was

particularly acceptable. Absolute drought prevailed from the 5th

to the 24th, a period of nineteen days. In the fourth week there

were rains of a partial character. In places the downpours were

torrential, and in others, near by, not a drop fell. A heavy thunder-

storm passed over Norwich on the 25th, but it did not extend to

Brundall. This was the fringe of the terrific storm which visited

the metropolis on the same day, when 2.66 in. of rain fell at

Camden Square in an hour and a half!
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August.

Fineness anil warmth were again the prevailing characteristics.

With the exception of a quarter of an inch of rain which fell on

the night of the 14th, and during the 15th, the month was rainless

till the 25th, but notwithstanding some showers in the last week,

the total rainfall of the month was under an inch. The 9th was the

warmest day of the summer, although the maximum (83.5 degrees)

fell short of the hottest days of the five previous years. By the

end of the month the rainfall of the year was 4.45 in. deficient.

September.

Although rain fell on twelve days, the falls were so slight that

the month’s total was no greater than that of August. The aggre-

gate rainfall of the lirst nine months of 1901 was but 12.47 in.,

which was 6.25 in. below the average, and no similar period in any

year since those observations were commenced gave so small an

amount. The month was generally warm, and a fine protraction

of summer, but by the end of the month the drought was becoming

very seriously felt.

October.

On the 1st the thermometer attained the unusually high October

maximum of 75.5 degrees, but this warm outburst was followed

by acceptable rains and stormy weather, accompanied by thunder

and lightning on the 6th. During the second half of the month

the falls of rain were very light, resulting in the monthly total

being again deficient. The mean temperature was slightly above

the average. There was an entire absence of frost until the 27th,

on the morning of which day a rather sharp frost occurred.

November.

The weather generally was very changeable throughout the

month, sunshine and gloom, fogs and gales, frosts and mildness,

alternating in a remarkable manner. The month was, however,

decidedly colder than any November since 1896, some of the night

readings of the thermometer having been unusually low for so

B B 2
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early in the season. Frost occurred on eleven nights as recorded

by the screened instrument
;
the exposed thermometer registered

frost on eighteen nights. A great downpour of rain occurred on

the 13th, when 1.17 in. fell in twenty-four hours. Heavy gales

were experienced on several days, that on the 13th, from the north,

causing a direful disaster at Caister, when the lifeboat was upset

and many lives lost. On the 20th, strong north winds brought up

a very high tide, doing considerable damage on the coast.

December.

This was the first really wet month since August, 1900, the

total being 4.14 in. falling on twenty days. A heavy downpour

occurred on the night of the 12th— 13th, 1.60 in. being recorded.

This was the heaviest fall but two ever noted at this station, and

was the maximum for the year. Gales and rough winds were

experienced on many days, and some winterly weather occurred in

the middle of the month. Although colder than the previous

December, it cannot be called a severe month, the first and last

weeks giving many mild days.

The Seasons.

The following Tables show the mean temperature and rainfall for

the four seasons, together with those of the five previous years, and

of a twenty-year approximate average. Winter comprises the three

months, December to February inclusive
;
Spring, March to May

;

Summer, June to August
;
and Autumn, September to ^November.

TEMPERATURE.

Seasons. ]896. 1897. 1898. 1899. 1900. 1901. 20-year
average.

Departure
of 1901 from
average.

Winter
Spring
Summer
Autumn

degrees.

39.6

48.0

61.1

48.5

degrees.

38.3

46.9

61.9

50.3

degrees.

41.3

45.8

59.7

54.0

degrees.

42.6

46.2

61.9
51.2

degrees.

37.4

45.3

61.6

51.6

degrees.

39.0

46.3

61.4

50.7

degrees.

37.8
46.2

60.2

49.5

degrees.

+ 1.2

+ 0.1

+ 1.2

4- 1.2

Year 49.3 49.5 50.5 49.8 49.6 48.8 48.4 + 0.4
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RAINFALL.

20-year
average.

Departure

Heaaons. 1896. 1W. 1898. 1899. 1900. 1901. .of 1901 from
average.

in. in. in. in. in. iu. in. in.

Winter ... 3.28 7.86 4.11 5.82 7.42 5.88 6.02 —0.14

Spring ...

Summer ...

5.18 5.05 6.18 6.84 4.26 5.10 5.21 —0.1

1

4.88 4.17 6.90 3.52 8.77 3.61 7.17 -3.56

Autumn ... 8.49 6.42 5.65 8.31 5.32 5.11 8.50 —3.39

Year 23.28 22.07 23.33 23.94 26.99 21.06 26.90
1 — 5.84

The mean temperature of the Winter was milder than the average,

owing to the exceptionally warm December of the previous year.

The latter part of the Winter was colder than usual. The Spring

gave results approximating the mean, but the Summer and Autumn,

for the third year in succession, were each of higher mean temper-

atures than the average. Rainfall was deiicient in each quarter,

although but slightly so in the Winter and Spring. The Summer

quarter gave only about half of its usual rainfall, and the deficiency

in the Autumn was also very large.

The Year

The chief feature of the year was its great dryness, the total

deficiency of rain to the end of November having been as much as

7.64 in., and that of the entire year 5.84 in. This was the more

remarkable when it is remembered that there has been no year with

an excessive rainfall since 1892, and six out of the eight previous

years had given a deficient rainfall. Thunderstorms were very

infrequent during the Summer, and it is singular that the most

severe thunderstorm of the year occurred on January 28th, and

was accompanied as above stated, by heavy snow and extreme

darkness. While the Summer was as fine as could be wished for

by the haymaker or the holidaymaker, the dryness left its mark

over the face of the country generally, and the farmer and the

gardener had many droughty difficulties to contend with. The fruit

crop suffered severely, and the Apple crop in particular, which had

been superabundant in the previous year, was extremely scanty

throughout the county. The corn harvest began about August 1st,

and the time for the ingathering was as fine as could be desired,

the fields in most localities being cleared by the end of the month.
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XVII.

VARIATIONS IN RANUNCULUS FICARIA
,
WITH

SOME STATISTICS.

By W. A. Nicholson, Huh. Sec.

Read 25th February
,
1202.

The subject of the variations of our common wild plants and

animals is one fraught with special interest, not only for the field

naturalist, but, as has been shown by some recent work, for the

mathematician. I allude here, more particularly, to the writings of

Professor Karl Pearson, F.R.S., who has treated variation and

vital Statistics from the mathematical point of view. In his

‘Grammar of Science,’ 2nd ed. p. 374, he says: “Biologists, even

as physicists have done, must throw aside merely verbal descriptions

and seek in future quantitative precision for their ideas.” M r. Galton,

Professor Weldon, and others, have also applied statistical methods

to biology.

Figures and statistics may seem out of place in the transactions

of a Naturalists’ Society
;
but if they assist us in forming a truer

idea of any fact in nature, we must not neglect them, however

unattractive, at first sight, they may appear.

From Professor Pearson’s point of view, in considering variations

in biology, the important point is to measure the amount of

variation, either by actual counting, or in other cases by exact

measurements, of a large number of specimens. The average or

mean is calculated, and, by a method frequently used in Statistics,

the Standard Deviation, or amount of variation from the mean, is

then worked out. The Standard Deviation affords a test of the

amount of variation which any particular species is undergoing.

I am not going into Professor Pearson’s further applications of

his methods, but would refer any one specially interested in this
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comparatively new development of scientific work, to consult his

‘ Grammar of Science,’ already referred to. A quantitative study

of a series of variations, in the same animal or plant, extended over

a considerable period of time, would throw still more light on

the trend of the variation. Hence, I venture to think, that the

following tabulated results, might afford the necessary data for

a comparison with results, in the same species, in, say, five years’ or

ten years’ time.

The following notes constitute a record of actual cases of variation

in the sepals and petals of a common wild flower, Ranunculusficaria.

Towards the end of Mai'ch, many of our commons and damp

meadows are conspicuously ornamented with this handsome flower.

As every one knows, it is seen at its best, with its starlike array of

yellow petals fully expanded, in bright sunshine.

The great proportion of the specimens examined were growing in

the Yare valley, from Keswick to Bramerton, a smaller number from

Salhouse, on the Bure, the remainder coming from private gardens in

or near Norwich. The total number of flowers tabulated amounts to

2116. Many more were examined, but had to be rejected, as being in

a probably mutilated state. For instance, out of 97 specimens from

Dr. Beverley’s grounds, at Brundall, 19 were without any sepals,

that is practically 20 per cent. As these were the only asepalous

flowers found, I could only suppose that the sepals had been

removed by some unknown agency. With the exception of one or

two gatherings from private gardens, which belonged evidently to

a fairly well marked variety, there is a remarkable sameness in the

proportions of variations from the mode,* which, in the case of

this flower, is 3 sepals and 8 petals. To take two instances, out of

187 flowers from Keswick common, 129 had 3 sepals and 8 petals;

and out of 361 from Salhouse, 266 had 3 sejjals and 8 petals. In

the case of the garden variety, out of 1 10 flowers from Mr. Bidwell’s

garden at Thorpe, 77 had over 3 sepals, and 17 of these had 5 sepals.

There were 5 cases in all, in which 1 sepal sprang from the stem,

jpinch below the others, in 4 of these cases, £-inch in 1. Also,

in 5 cases, 1 sepal was partially petaloid, and, in 2 cases, 1 petal

partially sepaloid. One specimen with 3 sepals and 10 petals, had

* It may be necessary to explain, that the term mode, in statistics, is used

to denote the greatest number of cases, which occur in a group, and though

near the average or mean, can never, if there is any variation, be identical

with it.
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one of the sepals as long as the petals. The most curious variation

found, was one in which the place of the third sepal was taken by

an irregularly shaped foliage leaf.

The following tables which deal only with the ascertained number

of sepals and petals in 2116 cases, show some interesting results :

—

TABLE I.

Table showing No. of Sepals and Petals in 2116 Flowers.

No. of
Flowers.

Sepals. Petals. Totals of Groups.

3 2 7

4 2 8

1 2 10 8 with 2 Sepals.

1 3 5

19 3 6

168 3 7

1262 3 8

273 3 9

75 3 10

26 3 11

4 3 12 1828 with 3 Sepals.

2 4 4

4 4 5

46 4 6

78 4 7

36 4 8

21 4 9

6 4 10

1 4 11

l 4 12 195 with 4 Sepals.
1 5 4

17 5 5

29 5 6

9 6 7

7 5 8

9 6 9
6 5 10

6 5 11

1 5 12 85 with 5 Sepals.

2116 2116

The figures in Table I. fall naturally into four groups. The

2-sepal group is too small in numbers, for the figures to be taken

as anything more than accidental. But, in the three other groups,

with the exception of a slight break in the 5-sepal group, there is

a rise in the numbers up to the mode, succeeded bv a fall. It is
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most pronounced in the 3-sepal group with 1262 flowers, with

8-petals, out of a total of 1828. An examination of the modes in

the three groups shows that as the sepals increase the petals

decrease. Thus, the modes are :—3 sepals, 8 petals
;

4 sepals,

7 petals; 5 sepals, 6 petals, he., in each case 11 perianth-leaves.

In Table II. the flowers are grouped according to number of

perianth-leaves only.

TABLE II.

Nos. Perianth-
leaves.

3 8
27 9

235 10
1369 11

319 12

103 13

41 14
11 15

7 16
1 17

2116 Total.

The average number of Sepals ... 3.168

,, ,, Petals ... 8.036

The Standard Deviation from the mean worked out by the

method recommended by Professor Pearson (‘ Grammar of Science,’

2nd ed. p. 387) is, for Sepals, -4776
;
for Petals, ‘9538. This may

he taken as an approximate measure of the amount of variation

from the mean.

The calculations for the Standard Deviations have been

kindly verified for me by Mr. H. I. Whitty, M.A., and

Mr. J. H. Gwillim, M.A.
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XVIII.

LIST OF ROTIFERA FROM YARMOUTH DISTRICT.

By H. E. Hurrell.

Read 25th February, 1002.

On account of their habits, and form of locomotion, Rotifers

have been divided into the following orders, viz. :

—

ORDER I.—Rhizota, or F'ixed species.

ORDER II.—Bdelloida, or those Creeping like a leech.

ORDER III.—1’loima, or those Swimming by means of the

crown of cilia with which they are furnished.

ORDER IV.—Scirtopoda. Swimming as Ploima and also

skipping. This order at present contains but two species, neither

of which has been found in this district.

The following species have all been found by myself during the

years 1900— 1901.

ROTATORIA.

Order I.—RHIZOTA.

FLOSCULARIADiE.

Flo8CULaria ornata. Ditches, Southtown and Cobholm.

Campanulata.

Stkphanoceros f.iohornii. River Waveney at Beccles.

MeLICERTID/E.

Melicerta ringbns. River Yare, Brundall.

Lacinularia socialis. River Waveney at St. Olaves.

Megalotrocha albo-flavicans. River Waveney at Beccles.

Limn ias ceratophylli. River Waveney at Beccles.

CEcistes crystallinus. Various.

Conochilus volvox. Ormesby Broad.

.. unicornis.
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Order II.—BDELLOIDA.

PhILODINADjE.

Philodina CITRINA \

„ roseola [- Various ditches at Caister.

Rotifer vulgaris
'

,,
tardus. Pond near Great Ormesby.

Actinurus neptunius. ,, ,,

Order III.—PLOIMA.

MiCROCODIDjE.

Microcodon clavus. Own Tank.

Il-Loricata.

ASPLANCHNIDiE.

Asplanchna brightwellil Ormesby Broad.

Synchcetad*;.

Brackish ditches, Acle New Road,

Yarmouth.

Ditches, Caister Road, Yarmouth.

Triarthrad^:.

Ormesby Broad.

U n

HyDATINAD/E.

Hydatina senta. Ditch, Caister Road
;
Ponds at Caister and

Scratby.

Rhinops vitrea. Ditch, Caister Road
;
and Pond, Burgh St. Peter

Notommatad^e.

Notommata ansata. Caister Road.

Furcularia longiseta.

„ GIBBA.

Diglena grandis.

J)

Synchceta peotinata

,,
TAVINA

,, GYRINA

„ TREMULA

„ CECILIA

Triarthra LONGISETA.

,, BREVISETA.
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Sub-Order.

—

LORICATA.

RaTTULIDjE.

Mastigocera elongata. C'aister ditches.

Stepiianops lamkllaris. „

Dinocharid.e.

Dinocharis pocillum. Caister Road marshes.

Salpinad.e.

Diaschiza semiaperta. Caister Road marshes.

EuciilaniDjE.

Euchlanis dilatata. Caister Road marshes.

Catiiypnad.e.

Monostyla cornuta.

Rterodinad.k.

Ptbrodina patina. Ormesby Rroad.

„ MUCRONATA. „

„ elliptica. Cobholm, Yarmouth.

Pompholyx sulcata. Ormesby Broad.

Braciiionid.e.

Brachionus pala. Ormesby and Belton.

,, mullerii. Acle New Road, Yarmouth.

„ rubens. Dunston.

„ angularis. Scratby.

„ URCEOLARis. Ormesby.

,, bakeri. Ditches at Yarmouth.

Anur.ead.e.

Anur.ea aculeata. Ormesby Broad.

„ cochlearis. Chalk-pit at Guntou.

Notholca longi8Pina.
^

Ormesby Broad, Fritton Lake, and

j probably all inland waters of this kind.

>»

»)

acuminata

scapha.

LABIS.

}
5

Ditches at Southtown, Cobholm,

Caister Road, Yarmouth.

and
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XIX.

ON THE TINCTORIAL PROPERTIES OF OUR

BRITISH DYE PLANTS.

By C. B. Plowright, M.D.

Read 25th March, 1902.

The use of native plants for tinctorial purposes in Northern Europe

was at one time considerable, for the sparse population resided

in places far removed from the great centres of civilization. The

impetus which the writings of Linnaeus gave to the study of botany

during the eighteenth century, was felt not only in Scandinavia

hut more or less all over the world. Botanists were induced to

record their observations on all matters connected with plant-life,

and especially the economic points of interest attached to plants.

Naturally their uses for dyeing purposes were observed and com-

mented upon. Lists of the dye plants of Iceland and Sweden

were published by Svenonius, Ullgren and -Tbrltn-, the gist of

which found its way into the earlier editions of Withering’s British

Plants, together with the observations on the same subject by

Pennant, Liglitfoot, and Rutty, in our own country. The fact, too,

that some of these plants are still used in the Highlands of Scotland

and in some parts of Ireland, induced me to undertake a series of

experiments, in which the properties of each species have been

practically put to the test upon skeins of white wool. Each of

these skeins has been divided, one series has been given to the

Royal Herbarium at Ivew, another to the Dublin Herbarium,

a third to the City of Glasgow Technical School, while a fourth is

exhibited to the members of the Norfolk and Norwich Naturalists’

Society to-night.
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The plants, phanerogams and cryptogams examined, number

some 68 or 70. They have produced about 150 different shades

of colour. No attempt has been made to test their tinctorial

properties with the more modern mordants, but only such simple

substances as alum, ammonia, lime, potash, and iron sulphate have

been used, such in fact as our ancestors could have employed. The

reason for this was to see what shades and colours our ancestors

had to be content with, before the introduction into common use of

exotic dye plants. The general outcome of these experiments is

this, first, that all the tints and colours which were obtainable from

British dye plants were essentially of a sombre hue. In actual

number the yellows exceed all others. Of these yellows, one or

two were so good that they continued in use until within the last

half century. Then again no bright permanent red can be produced

from any British plant. The brilliant hues which some of the

lichens yield, could not by any process known to our ancestors be

rendered fast against sunlight. The only blue colour they possessed

was that of Woad (Isat is tincturin'), a colour of great beauty and

durability, but one exceedingly difficult to extract from the plant.

Although a colour of prehistoric origin, yet it is one which to-day can

only be obtained by the most careful management. In point of

fact the discovery, that Isatis tinctoria was capable of dyeing wool

blue, was as great a marvel in its way as the discovery of the art of

producing fire. The useful colours, the browns and blacks, tannin

derivatives, are obtainable from various barks and roots : Oak,

Alder, Walnut, Water Lily, Tormentil, &c., while some of the

Lichens yield browns of great beauty. These colours are still made

use of in Scotland.

In the subjoined enumeration, a summary of the results obtained

is given, which it is hoped may be of interest, not only from

a botanical, but also from an archaeological stand-point. I am much

indebted for help to many friends who have aided me in the

collection of material, and in many ways. Sir Thomas Wardle of

Leek has helped me with suggestions and advice
;
Mr. A. G. Perkin

(A.G.P.) with the chemistry of the subject
;
and Messrs. Angus

Grant of Drumnadrochit, E. V. Tellan of Bodmin, J. Martindale

of Kendal, G. F. Scott Elliott of Glasgow, Carleton Eea of Worcester,

II. Hoff of Wormegay, E. M. Holmes, F.L.S., of the Pharmaceutical
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Society, W. Phillips, F.L.S., of Shrewsbury, Rev. Dr. Keith of

Forres, and Rev. D. McDougal of Rothiemurchus, with specimens

and materials for experiment.

List of British Dye-Plants and results obtained.

Thalictrum flavum.

—

Gives a poor yellow with alum.

Caltha palustris.—The flowers, yellow with alum.

Bf.rberis vulgaris.—The inner bark and the bark of the roots,

yellow with alum. The colour is due to berberin.

Nymph.ea alba. The rhizome gives a nice brown, with and

without alum. This was found in use in the Hebrides, by Pennant,

in 1782.

Isatis tinctoria.

—

Is capable of yielding a number of colours.

The flowers, with alum, dye wool a pale yellow. The fresh green

leaves, boiled with wool, impart a reddish-brown to it. The blue

colour, however, which is so essentially associated with Woad, is

not readily yielded by it. This blue colour is really indigo, but it

exists in the plant in such an unstable state that it can only be

extracted with great difficulty. Its presence may however be

demonstrated in the following manner :—Pour boiling water on

fresh leaves of the first season’s plants. When cold, pour off the

water, add a little caustic potash
;
dip a piece of wool in this, and

then immerse it in dilute hydrochloric or sulphuric acid. The wool

will at once assume a more or less blue tint. The great difficulty

is that the pouring off the infusion, and the dipping the wool into

it, causes the unstable indoxyl, by the action of the air to pass into

other products which are not indigo. For actual dyeing, the fresh

green leaves are crushed into a pulp in a mill, the mass made into

balls, which are dried; these are re-crushed, wetted, allowed to

ferment, and finally made into a paste of a brownish hue, emitting

a penetrating ammoniacal odour. The process of manufacture is

given in full by Mr. Corder, in his excellent paper in the

‘Transactions,’ 1890, vol. v. p. 144. The Woad in this state

contains no indigo, but if it be mixed with water and maintained

from fifteen or twenty hours at a temperature of 120° to 150° F.,

a certain amount of indigo is formed. The addition of a minute

(Quantity of slaked lime, a mere trace, just enough to make the
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solution alkaline, causes the indigo to dissolve : wool now immersed

and left in the mixture for an hour or two is dyed blue : that is to

say, it becomes blue when taken out and exposed to the air. Not

only does the mixture of Woad and water, maintained at the above-

named temperature, produce a small quantity of indigo, but what

is of practical use, it is capable of dissolving exotic indigo. This

process is still in use in Leeds, where the really woaded blue

cloths are dyed, that is to say, cloths dyed with indigo dissolved by

the means of Woad.

With various yellows, Woad gives shades of green. Specimens

of greens produced by the subsequent application of Ash bark,

Crab-apple bark, Weld, Dock, and Genista tinctoria will be found.

With Cudbear from Lecanora tartarea a deep purple is formed.

In bygone times Woad was used to form the basis of many

colours. For instance, blacks, these were first dyed blue with

Woad, and subsequently immersed in a vat of logwood, tannin, and

iron.

Reseda luteola.—This plant, with alum, produces the best and

most permanent yellow of all our native plants. It has been used

within the last quarter of a century for that purpose by dyers. The

yellow is deepened by alkalies and rendered brown by iron. It is

due to luteolin.

Hypericum perforatum.—Fresh and dry with alum, and with

or without subsequent treatment with ammonia, dyed wool greenish

and brown. Four specimens are shown.

Rhamnus frangula.—The bark with alum gives a nice orange

brown.

Rhamnus catiiarticus.—The fresh berries give, with alum,

a dull green
;
the bark a rich brown.

Genista tinctoria.—Another dye plant, used in comparatively

recent times, yielded various shades of yellow with alum
;

per-

manent, but lacking the beauty of those produced by Reseda.

These yellows are darkened by alkalies. This plant was said to

give better greens—hence its name “Dyer’s Green Weed”—than

Weld. It contains luteolin, and genistin, CuHmOj,
according to the researches of Mr. Perkin. It was formerly used

for the production of the celebrated “ Kendal Green,” mentioned

by Shakespeare.

VOL. VII. c c
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Genista anglica.—-The flowers give a very delicate yellow, with

alum, which darkens very considerably by treatment with ammonia.

Ulex europ/EUS.

—

A much paler yellow, with alum.

Anthyllis vulneraria.—The fresh flower-heads gave, with

alum, a good yellow.

Trieolium pratensis.—Fresh flower-heads, with alum, a pale

yellow
;
with iron (copperas), a yellow green.

Prunus spinosa.-—The ripe fruit, with alum, gave a pale mauve,

or dirty fawn, which is darkened by copperas, and turned green by

alkalies. The bark dyes a yellowish brown with and without alum.

Pykus communis.—Dried pear leaves, with alum, dyed wool

yellowish
;
with copperas, gi’eenish black.

Pyrus malus.—The inner bark gives one of most beautiful

yellows, darkened by ammonia.

Rubus fruticosus.—The mixed ripe and unripe fruit give a slaty

blue, with alum, of doubtful durability. This colour was altered

but not blackened by iron.

Tormentilla officinalis.—The rhizome, which is so rich in

tannin that it lias been used for making leather, dyes brown with

alum
;
but by treatment with potash this assumes a reddish tint

—

not a true red, but rather the reddish brown of burnt sienna.

Linnams in his tour in Lapland found the natives dressed

in woollen garments, dyed red, which they told him was effected by

the use of this plant. This, they said, consisted in chewing the

rhizome and applying the saliva to the wool. They probably

imposed upon his credulity, or else he misunderstood them, for so

far as my experiments have gone, saliva has no action of this kind

on the root of this plant.

Comarum palustre.—Has very similar properties to Potentilla

;

prolonged boiling with copperas, however, imparts a deep red

brown—a chocolate brown—to wool.

Spiraea ulmaria— Also a rhizome rich in tannin, gives shades of

brown, red-brown, and brown-black on treatment with the various

mordants above mentioned.

Cii/EROPHYllum sylvestre.—With alum gives yellow and

yellow-green, according as the umbels or stems and leaves are

used.
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Cornu8 sanguinea.—The fresh ripe berries, with alum, dyed

wool a distinct but not brilliant yellow.

Galium verum.— Is a plant capable of yielding several colours.

The flowers, with alum, yellow
;
the rhizome, which is very much

larger than one would have expected, shades of reddish-brown, 1

deepened by treatment with potash, and orange. The distinctive

madder tints were not elicited. It has been stated that the

allied species, G. apurine
,

boreale
,

etc., also possess tinctorial

qualities. These, however, were not tested. The colouring matter

is probably ruberythric acid, C.^I l wOu .

Scabiosa sucoisa.—A not very clear yellow, with alum.

Hidens tripartita. A by no means abundant plant; gives

a brilliant orange to wool that has been boiled with the fresh plant

and then immersed in a solution of alum.

Antiiemis tinctoria.— As its name would imply, gives a good

permanent yellow with alum.

Chrysanthemum skuktum.

—

The fresh Hower-heads give, with

alum, a dark yellow, deepened bv alkalies. The tinctorial principle

is chrysanthemin, C^H^N-jOg. (A. (1. I’.).

Senecio jacob.ea.—

T

he whole plant, but especially the Hower-

heads, gives, with alum, a good fast yellow. This plant is still

used in the Highlands of Scotland lor producing green with

indigo.

Serratula tinctoria.—Gives, with alum, a nice clear yellow.

Tan acetum vulgare.—A very similar yellow to the above, due

to tanacetin, CnH 1(1
04.

(A. G. I’.).

Xanthium strumarium.— Although not indigenous, is mentioned

by Withering. It gives a pale canary yellow of considerable

beauty, with alum. There is no indication of the property in the

plant as it grows
;
but it is said that the ancients were acquainted

with it.

Calendula officinalis — Also in Withering’s list. The Hower-

heads, in spite of their deep colour, gave hardly any colour at all.

Empetrum nigrum.—The ripe fruit, with alum, gives shades of

mauve, rendered bluish by ammonia.

Calluna vulgaris.— Still largely used in Scotland to impart

a yellow-brown to wool. The process employed is simple : The
oc c
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flowery tops of the heather are packed with the wool, stratum super

stratum, in a saucepan of sufficient size
;
water is poured in and

the whole boiled briskly. It contains quercetin, C 15H10O 7
.

(A. G. P.).

Arctostaphylos uva-ursi.—The dried leaves, when boiled with

alum and wool, impart a yellow colour to the latter. The addition

of sulphate of iron produces a slate colour. Mr. Perkins informs

me that quercetin (C 15H10O 7)
and myricetin (C15H10O8)

are con-

tained in this plant.

Ligustrum vulgark.

—

The deep purple-black berries of the

common Privet dye wool green when boiled with alum. They

contain ligustrin.

Fraxinus excelsior.—The inner bark of the younger branches,

with alum, dyes wool yellow, verging to brown. It contains

fraxin (C14H18O 10), a glucoside of fraxetin (C10II8O5 ). (A. G. P.)

Lycopus europ^us.—With alum this plant gives a greenish

colour to wool boiled with it
;
with copperas (F2S0 4),

a blackish.

Origanum vulgare.—The assertion that the tops will dye purple

was found to be incorrect
;
on the contrary, they gave, with alum,

a good yellow, darkened by alkalies.

Stachys sylvatica.—With alum gave a pale yellow, a dirty

yellow,' and a pale brown.

Stachys palustris.—With alum gave a pale yellow-brown.

Pumex crispus
^

The roots, when boiled, gave a variety

,,
obtusifolius J of colours. Five specimens are shown.

With alum a pale yellow, which treated with potash assumed

a salmon or reddish
;
while with iron, shades of grey and greenish-

grey were obtained. The roots contain quercetin, C15H 10O 7,

(A. G. P.).

Pumex acetosa

—

The roots, with alum, gave a very pale yellow.

Polygonum persicaria.—

A

very good yellow, with alum.

,,
hydropiper.—A rather darker yellow than the

above, which became olive when treated with iron.

Urtica dioica.

—

In spite of the assertions of the older writers,

no colour could be obtained from the roots of this plant. Trials

were made both during the summer and the winter months.
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IIumulus lupulus.—Gave a very fair yellow with alum; the

young tips were used.

Salix tkiandra.—The dried leaves are said to give a yellow

;

in this 1 was not very successful, but with copperas they gave

a yellowish-black.

Salix cinerea.—The leaves gave a pale yellow-brown, reddened

by potash.

Qukrcus robur.—The bark gave a pale red-brown with alum

;

with copperas a purple-black.

Carpin 6s betulus.—The young bark gathered in autumn, and

also in spring, gave only a pale brown—not a distinct yellow, as

one would expect from the older writers.

Bktula alba.— Six patterns are shown. The leaves give a good

yellow, with alum
;
the bark, pale brown—a reddish brown

;
and,

with potash, a distinct rufous. The bark contains betulin,

C„HA, (A. G. P.).

Alnus GLLTIN08A.—A dozen patterns are shown. One yellow,

from the catkins, with alum
;
the others, from the bark, brown,

dark brown, red-brown, reddish, greenish-grey,— purple, grey,

chocolate, and black-brown, by the action of potash and iron.

Although not strictly within the limits of this set of experiments,

a very good black was obtained from the bark with bichromate

of potash, but this was a salt not available by the ancients. The

bark contains alder tannin, C^lI^On-

Myrica gale.—

T

he whole plant, with alum, gave a dirty yellow,

or pale yellowish brown.

Juglans regia.—Although the walnut is not a native British

plant, yet it has been grown in this country for a long time.

The green husks have been used by dyers until quite recently.

They require no mordant, and impart a rich permanent brown to

wool. A pale shade, with a suggestion of pink, is given to the

later “dip.” It contains nucitannic acid.

Iris pseudacorus.—The rhizome, when boiled with wool for

a prolonged period, imparts to it a brown colour.

Phragmites communis.—The fresh young flower-heads give,

with iron, a peculiar green.

Sticta pulmonaria.—Gives a rich chestnut brown.
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Parmelia caperata AYhen fresh, these Lichens all give

„ saxatilis good browns when boiled with wool.

„ physodes They require no mordant. Maceration of

,,
borreri J P. saxatilis, with ammonia, and also

with urine for prolonged periods, produced no red colour.

Physcia flavicans.—This gives only a pale yellowish-brown of

no great beauty. The Lichen vulpinus of Linnseus does give

a beautiful lemon-yellow, but this is not a British species.

Physcia parietina.—Gives, in spite of its rich orange-yellow

colour, only a pale brown. By the action of alkalies it yields

a dirty brown with the barest suggestion of red.

Umbilicaria polyphylla

Lecanora tartarea

Urceolaria scruposa

1 ,-

All three species, when macerated

m water containing ammonia, pro-

J duced cudbear. As far as I could

judge, the colours were practically identical; red when finished in

an alum or tin solution, purple when treated with an alkali. The

colours are beautiful, but evanescent. The colouring matter is

orcein, C
7
H

7
N03.

Polyporus hispidus.—This fungus has been used for dyeing by

our ancestors : boiled with alum it dyed wool a good yellow-brown.
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XX.

NATURAL HISTORY NOTES FROM YARMOUTH.

}>y A. Patterson.

Head 26th March, 1002.

1901—1902.

Almost the last arrival at Durrant’s game stall in the March of

1901 was a ? Wigeon, which had partly assumed the markings of

the male.

A Spoonbill was seen on Rreydon, April 10th, the first of a con-

siderable number which visited the mud-flats that year. A llock

of twelve put in an appearance on April 27th; these were joined

on the 28th by five others, which stayed only a few hours. After

that time, a day seldom passed without one or more being seen

contentedly gleaning a living at the water-margin, or sleeping

unsuspiciously in the company of the Gulls higher up the flats.

Wary as the Spoonbill is, I could on several occasions have easily

sculled to within shooting distance.

On or about April 22nd six Herons passed overhead, making

duo N.E., seawards. I am of opinion that some of these birds

leave this country, having observed similar exits
;
and am almost

as certain that male birds occasionally put in an appearance from

abroad, having rowed within almost oar’s length of magnificent

fellows fast asleep in the month of April, they having every appear-

ance of tired-out arrivals. I have seen Grey Plovers drop down on

a Hat and fall fast asleep at that season.

May 11th. Several Wimbrel on Breydon.

May 13th. An /Esop’s Prawn (Pandalus annulicomis) brought

me. The carapace was covered with a somewhat compact form of

Acorn Barnacle.

May 13th. An 8-inch Power Cod (Gadus minutus) taken in

a shrimp-net.

On May 16th, after some manoeuvring, I got fairly close to a dock
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of ten Gadwalls (Anas strepera
)
on Breydon. It is a long time

since I saw a Gadwall on Breydon. It was a very bitter day; I sat

in the boat and shook with the cold, but the sight of two Spoonbills

and three Greenshanks amply repaid me. These Spoonbills alighted

close to the watcher’s house-boat
;
and he told me he observed them

catching and trying to swallow “ penny-sized Butts,” but they could

not “ take ’em down.” The Gulls however did this for them.

May 18th. A Spotted Bay (Ran maculata), the disc of which

equalled a dinner-plate in size, had a fin of the size of a business

envelope placed vertically on the upper surface, or “back,” exactly

in the position of a dorsal fin.

Crab-deformities. During the summer I met with one or two

Crabs possessing oddly shapen chelae. One had the free point of

the large pincer claw enlarged by a round knob in addition to the

toothed part. Another had three points to the end of one of the

small claws. A third larger pincer claw had the fixed point

peculiarly broadened and “sprayed” like so many fingers.

On May 21st a 90 lb. Opah (Lampris luna) arrived on the

Wharf from Shields

:

it had the appearance of having been taken

in a trawl-net.

In the first week of June an Angler-fish (Lophius piscatorius)

was observed in distress near the Ferry. It was adroitly gaffed and

landed by means of one of the life-poles hung on the posts hard-

by. It measured two feet in length.

A very fine Crucian Carp ( Cyprinus carassius), at a guess, about

a pound in weight, was taken at Potter Heigham during the first

week in June.

On June 15th five Spoonbills passed over my head in single

file. They used the Burgh marshes, alternately with Breydon Hats,

for some days. I do not think any were shot this year. The

watcher, Jary, was indefatigable.

June 26th. Some quite baby Herons on Breydon near my
house-boat.

June 27th. About sixty Redshanks around my “corner.” The

extended close season has come as a god-send to this species, the

unwary young of which used to be very nearly exterminated in the

month of August.

Greenshanks were plentiful during the second week in J uly, and

on the 25th no less than eleven were seen together.
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On July 14th a 14-inch Mackerel was saved for me by a friendly

lisli merchant ;
the back of it was entirely blue, save in a certain

light, when faint fine lines, like “watered silk,” were just discernible.

On July 21st, with Mr. Eldred, I had a row round Breydon.

We saw two or three Curlew-Sandpipers, two Spoonbills, a Caspian

Tern, and a Sandwich Tern. The latter was resting on a stranded

basket
;
and the Caspian fishing, plunging into the water with the

dash and vigour of an Osprey.

In the end of July two Avocets were here. One was shut on

the North River. They were exceedingly tame and unsuspicious.

August 18th. A score Lesser Terns noisily flying about on

Breydon. They kept in the neighbourhood several days.

On August 24th a Green Sandpiper ( Totanus ochmpus) passed

me. For some unaccountable reason this species has become

singularly scarce here during recent years.

A few little Stints in neighbourhood early in September.

The principal event of the month of September was the decided

immigration of Redstarts, Lied Flycatchers, and Siskins, the latter

not having been so numerous for several years. A birdcatcher,

observing a great number of Siskins feeding on an old lettuce bed,

borrowed a caged Siskin, and set his nets early next morning,

liy breakfast he had netted 90, and 140 by eleven o’clock. He
sold them at one shilling a male bird, and twopence each the hens.

On September 22nd a young Crested Grebe was slightly wing-

tipped on Breydon, but did not appear to be otherwise injured.

I placed it in an aviary with some Gulls, which it most viciously

pecked at on their approach. The bird pushed itself along on its

breast in a peculiarly awkward fashion
;
hitching itself forward in

an undulating manner by its widely spread legs. With me it

remained very spiteful, and pinched and pecked my hands in

a most vicious manner. It did not take very kindly to food although

the end of a strip of fish, once in its mandibles, it took good care

to gobble up the remainder. I sent it to the Zoological Society’s

Gardens, where it died on arrival.

On October 1 6tli a live Storm Petrel was brought in by

a Herring-fisher. Observing a group of fishermen highly interested

in the contents of a paper pastry bog I went to look, when the

head of the poor little Petrel popped out. I purchased it, and took

it home, where it soon learnt to peck at soft Herring-milts hung
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within its reach. It would run up and down with its wings raised

vertically, uttering a peepy cry, very like that of a newly-hatched

Turkey chick. It lived only a few days with me. A second was

brought alive to the Wharf, a day or two after, which I did not

purchase.

I found a Jelly-fish, which I believed to be Rliizostoma cuvieri,

at the Harbour mouth in the middle of October.

October 22nd. A “Jackdaw” day ! Flocks coming in.

Kingfishers, I think, turned up more numerously in September

and October than usual.

October 27th. Twenty-four Scaups passed over my head on

Breydon, wind S. W. Most of the more noticeable migratorial

movements appear to have occurred on this wind this year.

Quite a glut of immigrating Lapwings on the same date : this

species invariably seem to arrive with a tired air, being usually

well-fleshed and heavy, and not so strong on the wing as its sharper

pinioned confreres the Grey and Golden Plovers.

October 27tb. One Wimbrel and some Redshanks on Breydon.

October 31st. A well-plumaged g Great Grey Shrike flew

aboard the Steam Drifter “ 17,” but died from exhaustion and want

of proper food.

During the first week in November many thousands of Macro,

stultorum (Radiated Trough Shell) were washed ashore at Gorleston,

with numbers of Starfishes, Uraster rubens, Solaster papposa, and

Orphiocoma rosula. Wind E., strong.

An Anchovy taken on or about November 2nd. The following

entry in my note-book is worthy of notice :
—

November 12th. “ Glass falling rapidly. Gale came on at night.”

„ 13th. “During a lull in the gale last night, the air

overhead was alive with Golden Plovers and other migrating

waders, wind-muddled and light-attracted. Some Snipe were

distinctly'- heard among them.”

During the second week in November, I saw an Octopus ( Octopus

vulgaris) on board a lugger that had been caught entangled in the

nets. The body was the size of a lemon with tentacles of about

a foot in length. This is an unusual catch, especially so near the

surface.

November 16th. Wind E.N.E. Fine, but very wild sky, huge

red clouds like mountain ranges made the firmament grandly wild.
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Went oil Breydon, seeing 45 Geese noisily come towards the flats,

and then strike off to the marshes. Three Swans, probably

W hoopers, flew past me. Their note was a bad imitation of that

of the Curlew ! Hundreds of Golden Plover and Lapwings all

leading N.W.

A live Guillemot, picked out of the river, brought me. 1 forced

it to feed, and although lively and vicious, it died during the night.

It seems almost impossible to get these birds to recover after getting

into the breakers, as they do when exhausted by the continuous

buffetings of the ocean. Another brought to me on November 25th.

This died also. It repeatedly uttered a croaking note not unlike

the “ caw ” of a Rook.

In the middle of November a Waxwing invasion occurred.

Several reported to me as having been seen at Filby and the

surrounding villages. They were as tame as Doves : hence they

were ruthlessly slaughtered. A birdcatcher shot one, and described

it as being “full up with butter-haws” (Hawthorn berries).

On November 26th a fine Scribbled Mackerel came into my
possession. Length 15 inches. Forwarded to Norwich Museum.

December 18th. Number of Coots on Breydon, and several

Redshanks.

1902.

January 1st. I went for a sail on Breydon. Observed several

Linnets on the “ Lumps,” in company with Larks. I was much

interested in their doings, having observed them frequenting this

place on several occasions. From what I saw of them, I feel almost

convinced it was upon the shrivelled remnants of the Glasswort

(Salicornia herbacea) that they were feeding.

On the same date an Allen’s Porphyrio was obtained at sea

(see ‘Zoologist,’ March, 1902, p. 98).

I obtained a tine example of a Hybrid “ Turbot-Brill

a

fish

exhibiting a decided combination of the two species. The head

was that of a Turbot, the upper surface coloured exactly like the

Brill
;
whilst there was an entire absence of the spines which

distinguish the former. It is now in the Natural History Museum,

South Kensington.

January 29th. A double-sexed Herring was opened by

Mr. Blanchflower’s potting firm. The roe and milt were those of
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an adult fish. The anterior portion, for three-fourths of the length,

was roe, the milt being wedged into the lobes of ova.

Goldfinches unusually common around Acle during the latter

part of January.

On February 26th I found on a fish-hawker’s barrow, a Plaice,

about the size of my hand
;
the anterior half of the upper surface

was of the normal colour, the latter portion being white with

faint orange spots dotted here and there. I made a sketch of it.

Singularly enough, on meeting with this same fish-hawker a fort-

night after, and on overhauling his “ wares,” I found another

correspondingly variegated. This points to a probable brood of

fishes exhibiting this strange admixture of colouration, all doubt-

less related.

More Wild-fowl have been seen in this immediate neighbourhood

since February 1st than during all the preceding winter. I refer

more especially to Ducks. A Pochai’d or two on the 1st in the

market.

The bird-catching prosecution of the 3rd February has caused

consternation amongst the local bird-catching fraternity.

March 1st. Like summer-time on Breydon. A considerable

number of Binged Plovers on the flats, the advanced contingent of

spring-wader migrants.

I have for a considerable period tried to detect the Hooded Crow

in search of Mussels, but so far without avail. As a matter of

fact, at low tide this bird frequently pulls these Molluscs from the

little stone and shell covered patches in the drains left at low

water. Then flying towards the Breydon stone walls it lets the

Mussel drop in order to break it, and then descends to pick it up,

taking it upon the grass-covered wall and leisurely devouring it.

Near my house-boat the walls are sprinkled with the broken valves.

In course of conversation with old Breydoners on this subject they

distinctly affirm that “Hoodie” was often seen in their gunning

days to search for Mussels when hard put to, and mounting with

them would drop them on the ice. Failing a first successful fall,

the bird would mount still higher until its object was obtained,

namely, the breaking of the shell.
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XXI.

THE SOILS AND SUBSOILS OF NORFOLK.

By Horace B. Woodward, F.R.S., F.G.S.

Read 25th March
,
1902.

The subject of Soils seems to become more complex according to

the attention bestowed upon it. To estimate fully the agricultural

capabilities of an estate, it is not enough to know the general

characters and depth of the soils, to have chemical analyses ol

them, and to be acquainted with the nature of the subsoils, while

due heed is given to the conditions of elevation, aspect, and

rainfall. We must also have “mechanical analyses” of the soils,

or a determination of the size and composition of their finer

constituents, as the available plant food, or, in other words, the

natural fertility of the soil, is largely dependent upon its texture.

Thus many matters have to be considered by those who judge of

the changes likely to be brought about by the application of

manures and the influence of micro-organisms.

In justification of this detailed research, it has been urged that

the results give us “complete control over the fertility of a soil in

so far as this depends on manuring
;

” and that, consequently, “ our

views as to the value of agricultural land have completely changed,

for whereas, formerly, sandy soils were generally considered poor,

they are now, by means of a system of intelligently directed

manuring, made to give yields which are scarcely inferior to those

of the best soils.”*

Views of this kind are not altogether new in Norfolk where the

system of marling the land was adopted two centuries ago with

conspicuous advantage in certain areas; and as Arthur Young

remarked :
“ A country of rabbits and sheep-walk has been covered

with some of the finest corn in the world.”! Circumstances,

* Address by Professor Maercker to the German Chemical Society

reported in * Nature,’ Nov. 30th, 1899, p. 116; see also ‘Lectures on some

of the Physical Properties of Soil,’ by R. Warington, 1900.

t ‘General View of the Agriculture of Norfolk,’ 1804, p. 3.
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however, have so changed with the increased cost of labour and

the introduction of artificial manures, that there is more need

than ever of the union of science with practice.

To gather the full information suggested by modern research

even over the limits of a parish would involve, perhaps, more

expense than the landowners and farmers might be disposed

to defray. Detailed investigations of soils and subsoils have,

however, been carried on with State aid in Germany, in the

United States, and elsewhere; while in England, apart from the

important personally-conducted experiments of Gilbert and Lawes

on the influence of manures on particular soils and crops, special

studies of soils have been commenced at the Reading College

under the direction of Mr. Douglas A. Gilchrist.*

Perhaps the most serious question is the number of observations

necessary to give a fair notion of the quality of the soil. In some

localities the soil varies much within the space of one field. It

may, therefore, be useful to review the relationship between soil

and subsoil, with especial reference to Norfolk; for if soils are

mainly dependent on the subsoils, a geological map, on which these

are depicted with the highest possible accuracy, should serve as

a basis for soil investigation. Moreover, the conditions under

which soils were accumulated is a subject which rightly comes

within the purview of the geologist.

Strictly speaking, the subsoil is the geological formation which

lies immediately beneath the soil, although the term has sometimes

been restricted to the weathered and disintegrated portions of the

subjacent rock. This restriction cannot, however, be maintained.

On the chalk formation, for instance, the soil is sometimes

exceedingly thin
;

a ploughed field may look brown and loamy,

but an adjacent chalk-pit may show but a few inches, or hardly

a perceptible trace of soil. In such instances the chalk is clearly

the subsoil. On stiff clays again there is often but a skimming

of soil. This is the case in areas of London Clay, and it may be

experienced in some London gardens Avhere London Clay is

distinctly the subsoil. On such formations the purely indigenous

soil is apt to be thin
;
but everywhere the thickness of soil depends

very much on the physical features, for in heavy rain the soil on

sloping arable lands may be partially washed downhill, the streams

are rendered turbid, and a film of sediment may be spread over

# A First Report on the Soils of Dorset was issued in 1899.
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the alluvial flats if the rivers overflow their banks. Clay-vales

locally have their heavy soils ameliorated by downwashes of lighter

materials from bordering hills, so that on isolated hills and on the

brows of uplands less soil and a less amount of weathered subsoil

are to be expected than on plateaus or in vales.

That subsoils possess infinite variety in structure and composition

may be gathered from a study of the lithological characters of the

many geological formations, which include limestone, slate, sand-

stone, conglomerate and other hard rocks, as well as marl, clay,

loam, sand, gravel, and other soft and loose materials. Some

formations are fairly uniform masses of strata of considerable

thickness, others exhibit great diversity of character within narrow

limits. All are more or less subject to modification where they

approach the surface, through the influence of frost and rain :

harder rocks are broken up, calcareous rocks are partially dissolved

away, while those which are grey or dark blue at a depth become

a rusty brown through decomposition of the iron-salts which they

contain. The depth of the weathered rock beneath the actual

soil varies considerably in different areas even on formations of

similar age and character. This is to some extent owing to

geological changes, but mainly to the nature of the ground. Thus

chalky Boulder Clay and shelly Crag, which are usually decalcified

near the surface, are sometimes turned up by deep ploughing in

situations where but little weathered rock or soil can accumulate.

In the southern counties of England we find in places greater

thicknesses of weathered rock than to the north and east, in

regions where the land in Pleistocene times was overspread by

a mantle of ice which incorporated the ancient soils and subsoils

with erratic detritus, and worked up all the debris into the newer

formations known as Glacial Drifts. These Drifts, which are of

very mixed composition, have been distributed over much of

Norfolk, and to them the diversity and natural fertility of the

soils are principally due. The soils in Norfolk have thus resulted

from the modification of the surface after the period of great cold,

and, indeed, after the torrential action which, following the melting

of the ice, spread out accumulations of boulder gravel, furrowed

the surface, and marked out the courses of the streams. The later

erosion, when the area had been subjected to depression, has been

carried on by frost, rain, and streams, and it has been more directly

influenced, not only by the physical features, but by the porous or
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impervious nature of the surface-deposits, and by the growth of

vegetation.

The soil is the top covering of earth from a few inches to a foot

or more in depth, made up most largely of the weathered subsoils,

with an admixture of decayed animal and vegetable matter or

humus, and with a certain amount of wind-drifted material, the

whole acted upon in various ways by plant-growth, earthworms,

and other organisms.

In endeavouring to estimate the extent to which soils owe their

mineral ingredients to the subjacent strata or subsoils, we have, in

the first instance, to consider how far the soil may have been

washed down slopes over the surfaces of strata with which they

can have but a partial relationship, or, perhaps, no relationship at

all. We have also to consider that soils are everywhere liable to

modification, as Mr. Clement Reid has pointed out,* by the

adventitious matter showered over the surface by winds. Stiff

clay subsoils may also become lightened in this way, by the

incorporation of wind-borne sand or soil which enters their

fissured surfaces in dry weather
;
and even pebbles from a thin

gravelly soil are introduced through cracks in stiff clays three or

four feet below ground.

The geologist is well prepared for these phenomena, as he is

also prepared for the occurrence of strange pebbles and pieces of

rock which in the course of manuring have been added to the

surface of the land.

The depth of soil is no doubt greatly influenced by the nature

of the subsoil. In Norfolk there are no very hard rocks, and

except on the chalk and on the stiffer clays there is seldom any

well-marked plane of separation between soil and subsoil. Else-

where the mixed subsoils which characterize much of the county

are readily weathered and broken up, and deep indigenous soils

naturally occur in favourable situations.

The soils of Norfolk have formed the theme of several essays.

William Marshall, who in 1787 published two volumes on ‘The

Rural Economy of Norfolk,’ was for two years agent to

Sir Harbord ITarbord at Gunton. Curiously enough, he remarked

that “ A singular uniformity of soil prevails throughout this

county
;
there is not, perhaps, an acre in it which does not come

under the idea of a sandy loam. Its quality, however, varies

* Geol. Mag., 1884, p. 165.
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widely, both as to texture and productiveness.”* Among those

who early recognized the importance of geological maps was the

old Board of Agriculture. In 179G they issued a “General View

of the Agriculture of the County of Norfolk,” by Nathaniel Kent

of Fulham, lie dealt very briefly with the “Surface and Soil,”

but recognized that “The prime parts of the county lie north and

north-east of Norwich,” that to the south and south-east the land

is “ fruitful though to a less degree than the former,” while the

western part of the county “ runs, in general, light, and its best

dependence is upon the fold.”

Tn 1804 a second “General View of the Agriculture of the

County of Norfolk,” intended as a supplement to the work of

Kent, was prepared and issued by Arthur Young, then Secretary

to the Board. The section on soils was much enlarged, and

accompanied by a map giving the main divisions, as follows

:

light sand, good sand, marshland clay, various loams, rich loam,

and peat. The grouping adopted by Young showed that he had

a good grasp of the subject, for he had “ travelled many miles, in

order to give it as much accuracy as such a sketch admits, short

of an attention that would demand years rather than months

perfectly to ascertain.”

In 1844 Richard Noverre Bacon published “The Report on the

Agriculture of Norfolk, to which the prize was awarded by the

Royal Agricultural Society of England.” He noted the leading

soils in different areas, but made no attempt at any general

classification, finding exceptions in every district. Thus, for

example, of the soils near Foulsliam, ho observes (p. 21), “Some
of a light gravelly nature, some strong, and some fine kind loam,

and friable
;
some, cold clayey loam, but productive if stimulated

by plenty of manure
;
the subsoil being brickearth, gravel, and

sand, with a tender calcareous clay and marl.”

Three years later the Royal Agricultural Society published the

important essay, “ On the Geology of Norfolk as illustrating the

laws of the distribution of Soils,” by Joshua Trimmer. No one

since the time of William Smith had been so well qualified to carry

out the task which he set himself of determining :
“ The laws

which regulate the distribution of soils under the combined

influence of the solid strata and the drift.”

VOL VII.

* Yol. i. p. 11.
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Fortified with a sound general knowledge of his subject, he

commenced work at Norwich, where, as he says, “ I found the

variations of soil so sudden, so frequent, and apparently so

arbitrary, that I almost despaired of reducing them to any law.”

He, therefore, appealed to the cliffs of Cromer, which might not

now be regarded as the best preparation for definite classification,

and thence strove to carry out his “purpose of laying down the

variations of soil upon the Ordnance map.” He tells how in little

more than a week he gained confidence and formed a theory
;
but

as he advanced into South Norfolk he was at fault. “ Clay

occurred where I expected to find sand, and sand where I looked

for clay.” Then he “ repaired to the coast sections at Gorleston,

and the river sections of the valley of the Waveney, and found

that these apparent exceptions were likewise a consequence of the

law, and proved its truth.” Having thus examined the eastern

half of the county he “ passed more rapidly over the remainder,

making wide traverses, and ceasing to map the surface variations.”

Although I am not aware that any of Trimmer’s maps have

been preserved, there can be no doubt that his main work was to

map the subsoils, meaning thereby the solid sti'ata and the drift

as they appear at the surface. As he remarked, the scale of the

(one-inch) Ordnance map is the smallest on which these variations

can be shown, and he illustrated them by means of sections.

In a later paper, published in 1850, Trimmer made “Proposals

for a Geological Survey specially directed to Agricultural Objects.”

In this work he adopted a classification into Local, Alluvial, and

Diluvial or Erratic soils. The Local soils were “ those derived

wholly from the decomposed materials of the subjacent stratum,

represented in ordinary geological maps as constituting the surface.”

The Alluvial soils were those belonging to river and estuarine

deposits, including peat bogs and blown sands
;
while the Erratic

soils were those derived from the Drifts. Such a classification is

not in accordance with our present ideas, inasmuch as the three

divisions are equally to be regarded as local

;

the alluvium bordering

our rivers, and the various drift deposits yield their local soils just

as much as the more regularly disposed solid strata. The

exceptions, as before mentioned, are the materials washed down

slopes and those which are wind-drifted.

Trimmer did excellent work in calling attention to the im-

portance of a systematic survey of all the superficial deposits



MR. H. B. WOODWARD ON THE SOILS AND SUBSOILS OF NORFOLK. 407

which in old days had been contemptuously spoken of as

“extraneous rubbish,” and which had been sadly neglected by the

Geological Survey. Ilis work was carried on with equal vigour

and enthusiasm in subsequent years by Searles Y. Wood, junior,

who in 1865 had made a general survey of the Drifts in more

than eight English counties, and a complete survey of Essex on

the one-inch Ordnance Map.

The Geological Survey had commenced its labours in the south-

west of England in a region comparatively free from superficial

deposits, and as their operations were extended towards the Midland

Counties they found the solid geology to he so masked in places by

Drift, that “Boundary wholly conjectural” or “Boundary every-

where deeply hidden below drift” was inserted on maps published

as late as 1865. This method called forth strong language from

Wood, and no wonder when we know that the Drifts are sometimes

from 100 to 250 feet thick. In such districts they have more

influence on the land than tho so-called solid formations, and are

then of far greater importance in reference to agriculture, local

water supply, and sanitary questions. This is now fully recognized;

but at the same time it must not he forgotten that in all these

questions the solid formations, where they come to the surface, are

of equal importance with the drifts.

That the subsoils of Norfolk cannot be rapidly surveyed was

the opinion of the older agriculturists, and we find that Wood’s

first sketch survey was modified by the later detailed work which

happily he induced Mr. F. W. llarmer tit undertake.* It is,

perhaps, not surprising that the results of this work showed that

Trimmer had failed to grasp the true sequence of the Drifts, as lie

had grouped together the Cromer Till and the Upper or Chalky

Boulder Clay as Lower Drift, and had placed the Contorted I h i ft and

the mass of Glacial Sands and gravels as Upper Drift
;
a difference

of great importance in the elucidation of the structure of the

county.

In this connection 1 may mention that the Geological Survey

commenced its labours in Norfolk in 1875, and closed them in

1884, after a period of nine years, when no less than ten officers

* A reduced copy of the geological map by Messrs Wood and Harmer
was published by the Palseontographical Society in 1872. See Supplement
to 8. V. Wood’s Crag Molluscs.

D D 2
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had been engaged for longer or shorter periods—on an average

four years each, equal to the work of one man for about forty

years, or at the rate of about fifty square miles a year. The results

of this work are shown on the one-inch Geological Survey Map.*

Summarized, the general grouping of the subsoils is as follows :
—

Formations or Subsoils. Chief Characters.

(Alluvium ... ... ... Clay, silt, and peat.
ecent.

( Blown Sand ... ... Loose sand.

Pleistocene,

iucluding

Glacial.

f Valley Gravel and Brickearth Gravel, loam.

T ,,, ,, , , ,,, ) Chalky clay with stones
Upper or Chalky Boulder Clay i , , , ,J J

) and houlders.

Glacial Sand and Gravel t ... Sand and gravel.

(

Contorted Drift ... ... Stony loam and marl.

Lower Boulder Clay (Cromer ) , „ 7 , . , . _ ,

TiU
j

j
{Only exposed m cliffs).

Pliocene.

' Cromer Forest Bed Series

Norwich Crag Series

Chalk

Cretaceous. I Gault and Red Chalk

Lower Greensand

Jurassic. Kimeridge Clay

( Only exposed in cliffs).

) Pebhly gravel and sand

> with shells and seams

) of clay.

| White limestone with

) flints in upper part.

Marly clay, red limestone.

| Sand and sandstone, with

) baud of clay.

Clay and shale.

That these formations have influenced the soils and agriculture

of the county was clearly recognized by the old agricultural

writers before the sequence of the strata was understood and

made known. A brief account of this influence may now be

given, dealing with the strata according to their leading litho-

logical characters.

The Chalk comes to the surface over considerable tracts in West

Norfolk, from Hunstanton to Swaffham, and Thetford
;

it also

appears in places on the slopes of the Bure, Wensum, and Yare

valleys. Less, perhaps, than any other formation in Norfolk has

it contributed to the soil. The entire area having being overspread

with Drift, we find patches of it here and there along the chalk

* A reduction on a scale of an inch to four miles has been published in

the ‘Victoria History of the Counties of England/ Norfolk, vel. i.

t In part newer than the Chalky Boulder Clay, and in part associated with

the Contorted Drift.
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outcrop in West Norfolk, while elsewhere the relics of Drift, left

after the erosion of the land, form the main ingredients in the thin

loamy and sandy soils which prevail, although these have been

added to by wind-drifted material, and by the clayey residue which

results from the dissolution of the chalk.

Young, in his “Light Sand,” included the country about Harling

and Thetford where there is much loose and blowing sand

;

a district on the borders of Suffolk, referred to by Trimmer as the

“District of the thin Upper Drift,” of which it is said “that

a gentleman, being asked in which county his property was

situated, replied, ‘Sometimes in the one, sometimes in the other;

it blows backwards and forwards.’ ”* Here the geological map can

do no more than indicate “sandy soil” or “loamy soil” on the

chalk tracts. On the borders of the river valleys the chalk is

naturally masked to a certain extent by downwash.

Marls belonging to the Contorted Drift
,
but consisting of re-

arranged or ground-up chalk, occur in the neighbourhood of

Gunton, and westwards to Houghton, Edgefield, and Weybourne,

and they become more or less incorporated with the Chalky Boulder

Clay further west towards Walsingham and Fakenham.

The Chalky Boulder Clay often partakes of the nature of a marl
;

it is largely a tough bluish-grey clay full of chalk stones, flints, and

many fragments of all kinds of rocks, but with occasional seams

and beds of sand and chalky gravel. Analyses of its soils should

show a great variety of constituents. It weathers into a brown

stony loam, and usually yields a soil of this character, a soil

referred to by Trimmer as the “ Warp of the Drift,” but the term

was applied by him also to rainwash of similar material derived

from different subsoils. The Boulder Clay covers extensive tracts,

more especially in central and south-eastern Norfolk, where it forms

the heavier lands of the county whereon wheat and beans flourish,

as in the area which extends from Fakenham and Foulsham to

Dereham, Hingham, Wymondham, Long Stratton, Tivetshall, Diss,

Ilarleston, aud near Loddon. The land is fairly flat with well-

timbered hedgerows, with many village greens and commons, and

broad strips of grassland alongside the roads and laues. Much
of the country has thus a park- like aspect.

Around Burlingham the loamy soil is thicker, and the land in

consequence lighter. It is lighter also in West Norfolk, where the

* ‘ Geology of Norfolk.’ Journ. R. Agric. Soc. vol. vii. reprint p. 37.
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Boulder Clay is thinner, and much of it sandy and more chalky.

There heaths and warrens are found, for it is a region where the

soil is liable to be drifted by strong winds.

Of other clays the Kimeridge Clay, which outcrops on the slopes

at Southrey, Downham Market, and near Lynn, is naturally a stiff

clay, but the soil is ameliorated by down washes of sand from the

scarps of Lower Greensand.

Clay locally occurs in the Lower Greensand, as at Snettisham,

where it forms a belt of moist springy ground.

The Gault is a bluish-grey marly clay with phosphatic ingredients,

as at West Dereham, Shouldham, and Gayton.

These clay soils are all more or less lightened by relics or down-

washes of sandy material, and they constitute a part of the

“Various loams” of Arthur Young, with which he included the

Chalky Boulder Clay tracts, and the brickearth of limited extent

which occurs in the Nar valley between Narford and West Bilney,

also near East Winch and to the north of Middleton.

Brickearth or loam is also met with between Burnham Overy

and Holkliam.

The principal district of loam, “ one of the finest tracts of land

that is anywhere to he seen,” the “ Rich loam ” of Arthur Young,

occurs in East Norfolk, the region of the Contorted Drift. There

we have a variable formation, largely a stony loam, but intermixed

with sand and gravel, as well as marl, so that lighter lands occur

in the midst of more fertile loams, as at Bacton, Happisburgh, and

Waxham, at Stalham, Tunstead, Ormesby, Acle, Hamlington,

Plumstead, and Catton.

Sands occur in the Lower Greensand from Denver to Castle

Rising, Sandringham, and Heacham. The soil is variable in quality,

the silvery sands at the base, as observed by Mr. G. W. Lamplugh,

being sterile in comparison with the upper sands, which are often

crimson and purplish in colour, and are locally hardened into

the ferruginous sandstone known as carstone. Dry, heathy com-

mons and warrens with tracts of woodland prevail.

The Norwich Crag Series yields light sandy and gravelly tracts

as at Crostwick, Coltishall, Catlield, and Ludham, with loamy

belts at Wroxham, Reedham, and Surlingham.

Large heathy tracts with many fir plantations, rabbit-warrens,

and sheep-walks characterize the Glacial Sands and Gravels.

Thin patches of these deposits occur in the region of sand-storms,
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near Methwold, East and West Hailing, and Wretham. They

occur also at Gressenhall, Kudliam, and Syderstone, and in greater

force at Household, Felthorpe, Haveringland, Horsford, Cawston,

Aylsham, Holt, Sheringham, Aylmerton, and Felbrigg. Here the

soil is sometimes peaty, while the gravel is locally cemented into

an iron-pan.

“Good Sand” was noted by Arthur Young in North and

North-west Norfolk, where sands and gravels rest on marl or

chalk, as near StifFkey, Wells, the Burnhams, and Docking. 1 he

gravels here sometimes contain chalk pebbles.

The Alluvium forms the Fenland, the strips of flat meadow-land

which border the rivers, and the marsh-lands which widen out

in their lower courses in the region of the Broads. These tracts

have a character of their own on account of their physical features.

They vary, however, greatly in soil. There are areas of peat and

areas of clay and silt, and their fertility depends on their being

well drained. For the most part they are protected by embank-

ments, but on the north coast near Wells and Stitfkey there are

salt-marshes liable to be Hooded by the sea at high tide.

Together these tracts constitute the “Marshland Clay and Beat”

of Arthur Young.

The results of this review show that while there is a general

correspondence between the subsoils and soils, yet there is an

infinite variety in the soils such as cannot he fully indicated on

a geological map, and can only be inferred from a knowledge of the

subsoils. The general groupings of old agriculturists are good, but

in detail they are of little use. The fact is that the Glacial Drifts

which so largely influence the soils of Norfolk are liable to change

laterally as well as vertically in a more abrupt manner than we

usually find to be the case with strata in regions where there is

little or no Glacial Drift. It is a county of mixed soils, largely

owing to the mixed subsoils, but not wholly so.

Elsewhere we have mixed subsoils in such formations as the

Beading Beds and the Forest Marble, but yet, as a rule, in the

southern counties of England we find that the geological formation

which underlies the mantle of soil, however much or little weathered

that formation may be, imparts a character to the soil. This is

notably the case where the red Keuper Marls come to the surface,

and we can discern in ploughed fields on the steeper scarps, through
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the screen of soil, the junction with the grey and green marls which

form a passage into the Rhmtic Beds. On the gently sloping

uplands we can follow the junctions of the White Lias of the

Upper Rhaetic Beds with the overlying Blue Lower Lias across

many au arable tract where fragments of the well-known Landscape

Marble and of White and Blue Lias are turned up by the plough.

Again in Dorset, the silicious sands of the Upper Green Sand and

the calcareous sands of the Lower Oolites impart distinct characters

to the soil and vegetation. In those regions of course there are

many exceptions where the soil has been shifted down the slopes,

but there has not been that overspread of Drift which in the

Eastern Counties was afterwards in places largely washed away so

that in some areas the remnants exist merely in the soil, and cannot

be distinguished on a geological map.

Expert knowledge seems, therefore, needful to interpret maps

whereon the superficial extent occupied by the many different

geological formations is shewn irrespective of the carpet of soil.

The question has often arisen, can maps be made for agricultural

purposes to show the distribution of soils. No one, so far as

I know, has attempted this in detail. The little maps published in

the ‘Journal of the Royal Agricultural Society’ have been subsoil

rather than soil maps. Maps on a scale of at least six inches to

a mile would be necessary in order to admit of the variations of

soil being indicated in reference to every field, but such a map

comes hardly within the reach of practical geology.

The natural divisions of soils are those based on their litho-

logical or mineral character, using the term in a general sense

to include gravelly, sandy, loamy, clayey, marly, brashy, and peaty

soils. All these shade one into the other, so that we have gravelly

clays and stony marls, peaty sands, sandy soils with gravelly

patches here and there, and so on.

On this account, as soils merge laterally, it would be far more

difficult to draw any boundary-lines on maps to separate them, than

it is to draw lines separating the subsoils which, whether in

uniform or variable masses, overlie one another.

Trimmer, in his paper of 1850, suggested a notation which has

been followed in some of the German agricultural maps. Thus,

/ ur
if f indicates fine sandy loam, g gravel, and s sand, g

2' placed

s 4' +
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on a map would indicate 10 inches of line sandy loam, over 2 feet

of gravel, over 4 feet of sand, full depth not proved.

These German maps are, however, true geological or subsoil

maps. They do not show the surface distribution of the soils,

beyond what can be gathered from the numerous symbols marking

points where trial holes or other observations were made. They

are, however, of great value in showing the depth of soil, and

also of the subsoils, so far as they would influence drainage

and other agricultural operations. Undoubtedly maps of this kind

are the most important that have been published, and, moreover,

they are accompanied by detailed explanatory memoirs with

analyses.

Were a detailed map of the soils prepared, it would not,

l believe, be so valuable by itself for appraising the agricultural

capabilities of the land as a detailed subsoil map. The soil map

would fail to give any idea of the structure of the ground and of

the drainage. It would be easier to picture the general character

of the soils from the subsoil map than to infer the nature and

extent of the subsoils from the soil map. In estimating the

capabilities of the land, the pervious or impervious nature of the

subsoil is of the utmost importance.

When acquaintance has been made with the character, thickness,

and extent of the subsoils, and the way in which they have

influenced the soil, with the extent of rainwash and the distribution

of the underground water, then I think the geological surveyor

may pass a rough and ready examination into the general agri-

cultural characters of the land. He may even convince the farmer

who cultivates a few acres that a geological survey may be useful,

and that it is wrong to think that “ Government be allays a doin’

summut queer.”

A detailed subsoil map on a scale of 6 inches to a mile, carefully

and judiciously surveyed, should serve as a basis for special

investigations of soils. On it the general characters of soils should

be indicated, and where there is much landslipped material or

considerable downwashes of the subsoils these should be marked.

Sometimes downwashes of gravel from the uplands are of sufiicient

importance to have shallow gravel-pits opened in them, or buildings

may be erected on them- -and yet in ordinary geological maps,

which profess to show the Drifts, this debris from higher grounds,
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or “run of the hill,” has been omitted when it is of sufficient

importance to influence the surface features. This is, undoubtedly,

a defect.

Perhaps the greatest difficulty in the making of a geological map
is where to discriminate between a thin subsoil and a soil in which

is incorporated all that remains of a thin and weathered stratum.

The difficulty appears where a shallow patch of gravelly soil

appears on a clayey tract, and if an outlier of gravel be mapped,

difficulty again arises in defining its limits. Troubles of this kind

must ever attend the path of the geological surveyor.

Where, however, indications of the thickness of soils and thin

subsoils are given, and the survey has been carefully made on

a large scale map, the result should, for all time, be of the greatest

service in questions, not only of agriculture, but in reference to

sites for buildings, sewage farms and local water supply : subjects

in which geology, agriculture, and sanitary science are alike

concerned.

XXII.

OBITUARY NOTICES.

THE LATE D. C. EURLINGHAM OE KING’S LYNN.

By Charles B. Plowright, M.D.

On the 1st April, 1901, at his residence, 81 High Street, King’s

Lynn, died Daniel Catlin Burlingham. Born in 1S23, he belonged

to a small group of naturalists who, at a time when Natural History

was much less popular than it now is. pursued with great pleasure

to themselves its study in West Norfolk. A member of the

Society of Friends, which at that time formed in Lynn a small

but highly intellectual body, of good social position and greatly

respected, Mr. Burlingham possessed so marked a personality that

he was known practically to all the inhabitants of the district in
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which he resided. With a splendid physique and robust health

he was able to undertake and enjoy exertions from which most

men would shrink. In the later years of his life, his white hair,

his long flowing beard, his refined, intellectual, handsome face

never failed to attract the attention of strangers. Heady to chat

with any one, he literally lost no opportunity of acquiring infor-

mation nor of imparting it. To rich or poor, old or young, he

was equally accessible. Few men possessed more winning manners,

or greater powers of gleaning information, or of extracting enjoy-

ment from the observation of facts and phenomena, by himself

and others, than he did. 'there was scarcely a subject with which

ho was not to some extent familiar and upon which he could not

converse; but like so many of the practical naturalists of the early

part of the last century, he always shrank from recording his

observations, and as a correspondent it was all but impossible to

elicit a reply.

In the present instance it is with him as a naturalist that we are

more particularly concerned, and it may fairly lie said that his

interest in Natural History was all round. In early life, Botany

—

in middle life, Ornithology- and in his later years, Astronomy

were his special studies
;

but in Geology, Meteorology, and

Topography, he was scarcely less interested.

A native of King’s Lynn, he carried on the business of his

father,—watch-making, to which that of a jeweller was subsequently

added, llis speciality, however, was in the repair of chronometers

and other instruments of navigation, a work which he personally

carried out. When quite a young man, he devoted much time to

botany. His herbarium, which still is in the possession of his

family, was commenced about the year 1839, apparently in con-

junction with his sister, Miss Lucy JBurlingham, who died early in

life. In field-botany he was associated with Mr. William B. Bung

of North Wootton, who likewise was an ardent collector of Norfolk

plants. The herbarium contains specimens of plants from many

other parts of England, especially from the neighbourhood of Epping,

where his cousin, Mr. Henry Doubleday, resided, with whom he

carried on an active correspondence. Amongst the contributors to

this herbarium was Dr. Eobert Kaye Greville, F.RS., the author

of the ‘Scottish Cryptogamic Flora.’ Between the years 1839

and 1843 his botanical correspondence was evidently very
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considerable, so that his herbarium contains representatives of

most British Phanerogams as well as of Ferns.

The study of ornithology possessed, to him, entrancing and life-

long interest. He was familiar, not only with the birds of his own

district, but with those of other parts of England. He visited

many—then comparatively unknown—parts of Scotland in search

of birds and their nests.

As early as 1844 he went to the Western Highlands, and

possibly visited Skye
;
but four years later he made a prolonged

visit to the Hebrides.

Leaving Lynn by the steam-packet for Hull, he there took

another steamer to Newcastle, and thence one to Grangemouth.

From Edinburgh to Glasgow he travelled by train, and so reached

Greenock, where he again took his passage on board a steam-

boat to Broadford in Skye. He visited the romantic Loch Coruisk.

Crossing the island he spent a night at Sligachan, and so on to

Portree, where he caught the “Mary Jane” to Stornoway.

From a memorandum book which he took with him, we learn

that the whole distance was accomplished at an expenditure of

twenty-four shillings and tenpence ! Once in the Island of Harris

he was on the ground it had so long been his wish to visit.

From Stornoway, Callernash, Tualval and Loch Erisort were .

visited
;

he then made his way southward through Achlin to

Tarbert and Obbe, collecting eggs and observing the features of

the country and its productions. Here he saw the inhabitants not

only spinning and weaving, but was much impressed by watching

the process of felting or wanking done by a number of women

beating in unison the newly woven cloth with their hands, to

render it more compact, at the same time chanting a plaintive

Gaelic song. He ferried over the Sound into Uist, where he made

Loch Maddy his centre.

To show how closely everything was observed by him, the

following verbatim extract from his note book is given

:

—
“1st day:—(Sunday) Went to the head of the Loch (Loch Maddy) over

sand, 2 miles—Ring Doterell numerous—Saw several Eider ducks—Small

flock of birds I suppose they were Stints, could not tell. Plants Sea-kale,

Viola lutea, Glaux maritima
,
Arenaria peploides , Scurvy grass. Rats but

no rabbits on the sand hills. Sand composed of small white particles of

granite. A man told me there were 16 parts of lime in it. Hard crust in
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places as thick as the hand. A burial-ground in the sand, with a square

tomb, no roof, no inscriptions.

“ 2nd day (Monday) along the coast towards Vallay. Did not call on

Mac R., ascended the highest hill in the west of the Island, a long slant of

peat 3 or 4 feet thick in parts on the summit. A very extensive wild view

West, Hesker, St. Kilda. North-West, most of Harris and Lewis. East,

Skye and the Mainland
;
ragged gorges and clefts in the Cuchullins glistening

with snow. South, Benbecula and South West, below me, innumerable Lochs.

Went to one supposed to be Scadawav. West end, saw two geese with

5 young : 2 geese with 2 young : 4 other geese flew into the Loch. Lesser

and greater Black-backed Gulls. In a small piece of water in a mossy

swamp saw two Red-throated Divers, which after repeated diving took flight

—no eggs—Found nest of the bird supposed to be the Purple Sand Piper,—
heard its peculiar note no eggs in it. Saw Richardson’s Squa, think the}'

had not laid. Loch M round the side going to Loch Maddy, saw one

Red-throat—Hunted one side of the Loch—no success.”

In the following extract from a letter to liis sister, dated

Tighary Inn, 6 mo., 17, 48, he again aptly describes the above scene,

almost in the words of llarvie-llrown and Buckley,* who speak

of the extraordinary mixture of land and water presented to the

eye in North Uist.

“ Embracing a most extensive area. A long stretch of mainland the

Isle of Skye, Lewes, South Uist St. Kilda. Patches of snow on the

Cuchullins [in Skye] shone with a dazzling whiteness and below the hill

the country seemed one immense sludgy pool dotted with Islands. You
would think it impossible for any road to thread its way amongst them.”

After visiting Tighary, Loch Nan-Ian, Loch Scatavagh, and

other places, he turned northwards again to Obbe, Tarbert,

Balallan, Loch Erisort, and Stornoway. During this excursion he

evidently lived upon the simplest fare, consisting mainly of milk,

eggs, oat cake, cheese, etc. The largest single entry in his pocket

book is £1 for birds’ eggs. On one occasion he swam to a small

island in one of the Lochs to obtain specimens of some gulls’ eggs,

and having no other appliance convenient for their transport, he

carried them back in one of his boots, which he held between his

teeth as he swam. On another occasion his beaver hat was used

in like manner for the same purpose.

From Stornoway he took the steamer to Loch Alsh, from which

place he tramped to Clunie and Tomdown, thence along Loch

Garry to Invergarry, from which place he took the steamer to

lianavie.

* ‘ Vertebrate Fauna of the Outer Hebrides,’ 1888, p. lxi. and plate.
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Writing to his sister again, he describes the discovery of the

Snow Bunting, in all probability breeding on one of the mountains

of Glen Garry, which is probably one of the first recognitions

of this species now known to nest on several of the Scotch

mountains.

In a letter to his sister, dated Torndown, Loch Garry, Invernes-

shire, July Oth, 1848, 5th day, he writes:—
“ Some of the scenery is very mountainous and romantic. Many of the

hills have still deep patches of snow in hollows on their northern sides near

the summits. I made the ascent of one yesterday with much snow upon it.

Thou mayst fancy my delight in approaching the cairn to see a bird on its

very apex whistling away with notes sharp and clear, strange to me and

which proved to be the Snow Bunting supposed to be confined to much more

northern latitudes. It seemed like a little fairy sprite as it sprang into the

air whistling on the wing and then down again, the snow-white breast, head,

parts of the wing and outer tail feathers contrasting beautifully with the

jet black back and ends of the wings ”

It was during these wanderings in the remote and at that time

unfrequented parts of Scotland that he found the Highland plaid so

useful, a garment which he ever afterwards used; he did not ever

possess an overcoat up to the time of his death. His Argyle-plaid

was on one occasion stolen by a professional thief who visited Lynn.

On this man’s arrest in another town for some other misdemeanour

the plaid was found in his possession, and at his special request

returned to “ Mr. Burlingham of Lynn.”

Clearer home :
—Whittlesea Mere was, in his early time, a great

place for wild fowl. He visited it on several occasions, once with

his ornithological friend, Mr. John Fung, in search of the Water-

rails’ eggs which were to be found there then in great numbers.

On that occasion they both returned with their clothes almost cut

to pieces by the sharp blades of the Cladium mariscus which grew

so abundantly there. He also visited Whittlesea Mere with his

friend Edward L. King, who was not only an ornithologist but an

entomologist, and whose special object was to obtain the Swallow-

tailed butterfly then so plentiful in that locality.

An excursion to Wicken Fen with Mr. Thomas Southwell in

search of Savi’s Warbler lives still in the remembrance of those

of us who have heard the account of it from our Ex-President

himself.* A bird or a fen never failed to attract him, and they

* Although not successful on this particular occasion, the nest of this bird

was subsequently obtained from Feltwell Fen by Rev. W. M. Allen.
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were often associated to his mind :
—Wicken with Savi’s Warbler,

Koydon with the Hen-Harrier and Short-eared Owl, and Shouldham

with the Grasshopper Warbler, and so on.

A subject which greatly interested him was the topography of

the Fens.

As lie was an ardent lover of skating he was able to trace out

the various systems of fen drainage upon the ice. Having a branch

business at Peterborough he more than once, the ice favouring,

made the journey on skates. On another occasion he skated from

the Nene to the Trent with two of his sons. An account of which

excursion from his pen will be found in ‘ Fen Skating,’* p. 179.

The bursting of the Middle Level Sluice on the 6th May, 1872,

when 20,000 acres of land were flooded by sea-water, constituted

one of the events of the century in the history of Fen-land. He

visited the locality several times during the flood, and thus

describes his visit to the breach in the bank in a row-boat

:

—
“ Passing on we became sensible of our near approach to the great breach

by the current within, and the flood water without the bank, approaching to

the same level. Arrived at last at the end, we beheld a scene calculated to

make a life-long impression. It was a gushing out of the water. A rushing,

boiling, eddying stream, which was filling the Fen country with fearful

rapidity. Already, almost as far as the eye could reach, the land was

submerged; only here and there a house, a stack, a shed, and old thorn

bush with suowy head or a field of tall rape with its yellow blossom,

appeared above the water.”

The great pleasure with which lie watched Donati’s Comet in

the summer and autumn of 1858, evening by evening, remains

vividly impressed upon my mind. This comet was visible to the

naked eye for 112 days, from June to October. At its brightest,

its tail formed an arc of 40°, and during the last named month it

passed between the earth and Arcturus, a phenomenon which

impressed all observers. The Leonid Shower (Nov. 1314, 1S66)

he observed, wrapped in his favourite plaid, as he kept an all-night

vigil on Lynn Market Tlace, to the great astonishment of the night

police-men.

By nature sanguine in temperament he took life very earnestly,

his pleasures were real, so were his pains. He retained the full use

of his intellectual faculties to the last. The tragic death of his

son Alfred, a young man of great promise, who was killed by an

* * Fen Skating.’ N. & A. Goodman, London 1882. 8vo., with map and

numerous illustrations.
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explosion of acetylene gas in December, 1898, was a great blow

to him.

A firm believer in peace, he strongly opposed the resort to war

under any conditions. It is not too much to say that the last

months of his life were saddened by the recent war in South

Africa, which he considered as not only being wrong, but in the

highest degree detrimental to the best interests and good name

of England. Nor did he lack the courage of his opinions in

denouncing it. It is significant, as an indication of the general

respect in which he was held, that when other opponents of the

war had their windows broken by the rabble, his escaped.

Mr. Southwell has, at my request, furnished me with the follow-

ing early recollections of our mutual friend :

—

It is so man}- years since we practically lost sight of each other, and

Burlingham was such an impossible correspondent, that I shall have little

to say of present interest.

It was in the year 1846 that I left school and entered upon the struggle

for existence—at that time the merchant aristocracy of Lynn was fast

yielding before the introduction of steam navigation and railroads, and

giving place to the more modern methods with which they could not con-

form, and I fear a similar decadence was taking place in the intellectual

standard of the society of the town—there were signs of a similar change

which took place in the first half of the century in the City of Norwich

—

but one legacy which they left behind was an excellent Subscription

Library, containing many valuable books not often found in a provincial

town, and which spoke well for the literary taste of those who had made the

selection
;

there was also a society which flourished under the somewhat

pretentious title of the “ Lynn Conversazione and Society of Arts,” embody-

ing amongst its members men who fairly represented most branches of

science, including archaeology, mechanics, and chemistry. It was at the

meetings of this Society that I first made the acquaintance of three friends,

Daniel Catlin Burlingham, Edward Laird King, and Thomas Pung.

I had from my earliest years been an ardent lover of birds, and here were

three men all somewhat older than myself who gave me the benefit of their

experience; all were botanists, and all more or less interested in ornithology,

two were skilled mechanicians, and well versed in the sciences of horology

and optics, and King and Pung were microscopists, all possessed of

libraries of works bearing upon their favourite studies. But it was

Burlingliam’s love of out-door pursuits that cemented our friendship, and

many were the tramps over heath and fen that we made together. He
seemed to be made of untiring material, and no amount of walking came

amiss to him. After attending the Quarterly Meeting of the Friends at

Norwich or Wells I have known him to walk back to Lynn, from the latter

place by the coast, studying the birds and plants by the way, and wading or
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swimming the creeks which had to be passed, lie was a very strong

swimmer—an art which he took care to impart to his children—and seemed

as untiring in the water as upon the land, and equally regardless of temper-

ature. Many a time have we walked miles together in the dark to listen to

the cries of the night-birds in the woods or on the heaths, and he would go

out with me with my gun in the early morning, but only to spoil sport, for

he was fonder of watching the shore-birds than slaying them, and although

he was ever ready to measure, describe, and dissect our victims, such was his

gentle nature that I never knew him knowingly to cause the death of bird

or beast.

Burlingham loved to strike a bee-line across country, through enclosed

lands, woods, heaths, and bogs, fording streams where possible, and running

the gauntlet of gamekeepers, with whom he rarely came in contact. One
such ramble, which took place in, I think, the year 1852, I attempted to

describe in Morris’s ‘ Naturalist,’ vol. v., p. 27, hut 1 can recall many such.

The trips to the Western Highlands and to the Hebrides were bright

memories. In the former journey, in lSIt, he found the Wigeon breeding

in Glen Garry (Inverness), and in 1855 I found three nests of that bird in

the same locality from information which he gave me. His visits to Feltwell

Fen (Popilot.) and Wioken were not profitable in their main object, which

was to search for Savi’s Warbler, but they were delightful outings, and

although I never remember to have heard him say so, it is quite possible

that at Whittlesea Mere, which he visited at least twice, he may have scon

the Great Copper Butterfly, for as late as 1836 Salmon says in his diary that

their larva; were so common as to be sold for 3d. per dozen, adding, that

a man named Philips told him “a few years ago” he had collected 30 dozen

for one person. He, however, found the eggs of the Water Rail. Roydon

Feu, a fow miles from Lynn, was one of our favourite hunting grounds, and

here he found the eggs of the Spotted Crake, and in the same place 1 found

those of Montagu’s Harrier. The Short-eared Owl we saw there several

times, hut never discovered a nest. This wet feu was, in summer, a perfect

paradise, and amongst the botanical rarities were the Cranberry ami Pyrol i

rohmdifolia with many other beautiful bog plants.

I could gossip to any extent about those early days when Burlingham

and myself were much together, but I am afraid it would necessitate mv
being too personal, and I can only add my tribute of admiration for a man
without guile, a true friend, and a delightful compauion, whose eccentricities

were many, but all amiable.

Archdeacon William Pklham-Burn.

—

The Venerable Arch-

deacon W. Pelham Burn, who met with his death very suddenly

in the Tyrolese Alps early in September, had been resilient in

Norwich since 1890, when he was elected to the important living

of St. Peter Mancroft. During that time he had taken an active

part in the public affairs of the city, particularly as a member of

VOL. VII. E E
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the School Board and Chairman of the Board of Guardians, as

well as interesting himself in the management of many of the

City Charities. He was at no time an active member of our

Society, nor did he make any branch of natural science his par-

ticularly study, but he much enjoyed country walks, especially

among the mountains; and being a keen photographer he delighted

to bring home records thus obtained of places he had visited and

scenes that had pleased.

In August died Mr. John Young, F.Z.S., who was the second

son of the late Rev. E. N. Young of Quainton, and was for many

years in the War Office. An ardent ornithologist, he made the

habits and migrations of birds his special study
;
in pursuit of this

he took excursions, during his annual leave, to Holland, Hungary,

and the mouth of the Danube. It was he who first discovered the

eggs of the Snow Bunting in Great Britain. In years past we

have been indebted to Mr. Young for several contributions to our

‘ Transactions,’ one of especial interest being “ Observations on the

habits of the Bearded Tit in confinement.”

Mr. Edward Lewis Birkbeck, who died in October at the early

age of 41, entered the bank of Gurney & Co., in which he became

a partner in 1879. He was very popular, both as a man of

business and a keen sportsman, and though he had not devoted

much time to the study of Natural History, he was a close observer

of Nature, and the note-books of our ornithologists were enriched

by records of what he had seen when watching rare visitants to

our county.

We were glad to have numbered amongst our members the

Rev. Hugh Alexander Macpherson, although he had ceased to

be a member shortly before his death. His latest book, ‘ The

History of Fowling,’ was published in 1897, but the ‘Fauna of

Lakeland,’ his most important work, preceded it several years, at

which time he wrns resident in Carlisle. It has been truly said

of him that he was “equally eminent both in field and cabinet

work, while as a scholar he wielded a pen of high literary

excellence.” Mr. Macpherson contributed to our ‘ Transactions,’

Avith other papers, two of great value on “ The habits and plumage

of the Manx Shearwater.’’
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XXIII.

MISCELLANEOUS NOTES AND OBSERVATIONS.

“Post Glacial” Faults on the East Coast.— In a short paper

Mr. Longe brought before the notice of the Society certain dis-

locations or faults in the strata exposed in the cliffs of the East

Coast, which he 'regarded as effects produced by lateral pressure

after the deposition of the Chalky Boulder Clay. He used the

term “faults” in its most comprehensive sense, and the term

“post glacial” in accordance with the general usage of geologists

without implying his adoption of the glacialists’ theory that the

Chalky Boulder Clay of East Anglia is in any way a glacial

production.

He noticed first the effects of lateral pressure exhibited at

Lowestoft— and referred to a pamphlet entitled, “ Did the

Waveney ever reach the Sea via Lowestoft?” wvitten some

years ago by Mr. Edwards, the engineer of the harbour works

undertaken in 1821 .

In cutting through the narrow isthmus which separated Lake

Lothing from the sea, Mr. Edwards met with a mass of Chalky

Boulder Clay some way below the surface, and under this a bed

of sand of the depth of thirty feet, which he identified as the same

deposit of sand as that comprised in the cliffs on either side of the

valley, and in some pits inland, known by geologists as the

“ Middle Glacial.”

The position of this bed of sand below the sea level, could only

be explained by its having been dropped down by a sort of “trough

fault ”—during the process of elevation by which these parts w'ere

raised to their present height after their submergence in Pleistocene

times. Evidence of coast disturbance in the immediate neighbour-

hood of the harbour was furnished bv the discovers of a larye

mass of chalky loam intruded into the sands of the cliff, about

half-a-mile to the south (nearly opposite the present Empire Hotel).

e e 2
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This intruded material extended from the top to the bottom of the

cliff, and was more or less mixed up with the ordinary cliff sands

for about fifty yards. From its containing the curious clay con-

cretions, known by workmen as “dodmans,” so common in the

Boulder Clay of the neighbouring brick-yards, it was evident that

this Chalky Loam must be a reman it* of Chalky Boulder Clay

washed into a fissure or gape in the underlying strata in what are

called “ Post Glacial ” times, that is to say, after the deposition

of the Boulder Clay.

He referred to the bendings and undulations of the strata along

this part of the coast section, which he considered to be as much
evidence of lateral pressure as the more pronounced bendings and

distortions of strata seen in other parts, as for instance, in the

chalk cliffs on the South Coast.

He noticed also an instance of disturbance in the surface strata,

at a spot known as the League Hole, at the southern extremity

of the Corton Cliffs, where masses of Chalky Boulder Clay, and
“ Post Glacial ” Drifts are intruded into the older and underlying

deposit of “ Middle Glacial Sands.” This phenomenon is noticed

by Mr. J. H. Blake, the Geological Surveyor, in his memoir of

the country round Lowestoft.* Another still more striking instance

of crust disturbance—in “Post Glacial” times occurs in the North

Cliff at South wold.

This puzzling section is noticed by Mr. Horace Woodward in

a paper published in the ‘Geological Magazine’ for August, 1896.

The dislocations of the surface strata, shown by these phenomena,

could not take place without the disturbance of the underlying

beds. In East Anglia the great chalk formation underlies the

more recent superficial deposits, and there is abundant evidence in

the undulations of the chalk, as well as in the fractures and

dislocations which are to be seen in chalk pits and other exposures,

of the effects of lateral pressure. There are good grounds for

attributing some, at least, of the disturbances in the chalk, as well

as those appearing in the overlying beds, of which those noticed

in this paper are examples, to the great crust movement, which,

commencing in Pleistocene times, first submerged this area, and

then by a movement or movements continued during thousands

* p. 51. See also Horizontal Section Sheet, 128, published by the

Geological Survey.
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or tens of thousands of years, raised the same area, or part of it,

above the sea, and gave to the British Isles their present surface

contour.

Some geologists have attributed . the disturbances exhibited in

East Anglia in beds, whether of chalk or other deposits, lying on

or near the surface, to the action of ice.

See as to this—II. B. Woodward— ‘ Memoirs of the Geological

Survey of the Country around Norwich,’ p. 134,— in the dis-

turbances in the chalk at drowse.

See also a paper—by S. Wood and F. W. Harmer—in the ‘Journal

of the Geological Society,’ vol. xxxiii. p. S4, on “Glaciated Chalk

in the Valley of the Yare, near Norwich.”

He did not question the existence in former times of glaciers in

the mountains of Scotland and Wales, with the evidence of which

still remaining in the Vale of Llanberis lie was himself well

acquainted, but he was altogether opposed to the notion that

glaciers or ice-sheets ever travelled over East Anglia after it was

raised from sea. That icebergs melted over this area, when it

was beneath the sea, is evidenced by the numbers of erratics

scattered about the present surface. Such phenomena would not

necessarily imply a colder climate in this part than that of the

present day.

Insects erom Narborough and Walton Common on August 5,

1901.—They included—Pamphila comma
,
a butterfly previously

recorded from Norfolk on the streugth of one specimen only, and

Pamphila tliaumas

,

a local but much more common species.

Several moths were shown, the best species being AcidaJia

rubncata, which occurred Hying in the dryest possible situations,

and Nonagria typ/uv, bred from pupae found in the stems of

Bulrushes. The exhibit also included several scarce species of

Beetles and Bugs, such as Anthocomim sanguinolenfus, which is

ordinarily found in fens only
;

Calyptonotus lynceiut, Coranns

subapterus, and Nabid boops, which last has a special interest as

the first British specimens were captured on Mousehold Heath.

Some specimens of the Colorado Beetle (Chrysomela deccmlineata)

Mere also shoum. This species has attracted considerable attention

of late, on account of the discovery of a flourishing colony at

Tilbury during the present summer. An allied species
(
Lema
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trilineata), which is also sometimes destructive to the Potato crop

in America, was exhibited.

Specimens of Anobium paniceum, the so-called “ Weevil ” of the

sailors, which has occurred in large numbers in a sample of oatmeal

were shown by Mr. Bid well. Scientifically it is not a Weevil

at all, but is very closely related to the wood-feeding beetles,

known as “death-watches.” It is extremely destructive to any

dried produce, animal or vegetable. Although so plentiful under

certain conditions, it is not often seen, and is only included in the

Norfolk list on the strength of an old record.

At a recent meeting of. this Society I exhibited a number of

insects captured on the occasion of a visit paid to Narborough last

August Bank Holiday, and among them was a bug, which I called

Bathysolen nubilus. I mentioned that it was already included in

our Norfolk list, but was one of the rarest of the British species,

the only other recorded locality being the Deal sand-hills. Sub-

sequent investigation raised a doubt in my mind as to the

correctness of my determination, and I therefore sent the insect

to Mr. Edward Saunders, who informs me that it is Pseudophlceus

Waltlii, a well-known Continental species, but not recorded for

Britain.

Bathysolen nubilus previously stood in our Norfolk list on the

strength of two specimens, one taken by Mr. F. Norgate at Sparham,

and one by Mr. J. Edwards on Unthank Road, Norwich, both of

which are in the collection of the latter. It struck me that

possibly a mistake had been made with these also, and I therefore

wrote to Mr. Edwards on the subject. He has examined his

insects and informs me that without doubt they are both

Pscudophloeus Waltlii. Bathysolen nubilus must, therefore, be

removed from our list. Evidently it has never been captured in

this country, except at Deal, where it was always rare, and is now

probably extinct
;
the Deal sand-hills, one of the most interesting

collecting grounds in the country, having been utterly ruined,

during the last few years, by golf.

I have also another bug to record, but, under the circumstances

of its capture, I think there is no doubt that its occurrence in

this country was accidental. It was sent me last November by

Mr. A. Mason of Brundall, with the information that it was

captured in his dining-room, near a plate of bananas. This also
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I sent to Mr. Saunders, who thinks it is Strachia pictu, and that

it was probably introduced from the Canaries in a bunch of

bananas. I may mention it was alive and quite active when it

came into my possession. We have a red and black species of

Strachia with similar markings, but it is much smaller than S. picta.

It is very rare, and I have never met with it.— H. .T. Thouless.

Therapha hyoscyami.—I took an example of this fine bug on

College Road, Norwich, on October 30th. It is already in the

Norfolk list on the authority of Paget. Its occurrence here is

very interesting, as, like many of its allies, it is a southern form,

and has not been taken nearer Norfolk than Devonshire and the

Isle of Wight.— IT. J. Thouless.

Great Flights of Wood-Pigeons.—The flights of Wood-

Pigeons in December exceeded anything 1 ever saw in Norfolk.

At Taverham, Mr. Penn shot 129 in about three hours, on

30th December, and at Weston and Witchingham bags of about

90 were made
;

on the other hand, in the large woods near

Cromer I am told there were very few. All I saw were going

north-west.— J. H. Gurney.

Suffolk Mosses.—As 1 find there is a mistake in my last year’s

list I desire to correct it.

Webera elongata
,
Dicks., p. 235, must be omitted. 1 had over-

looked a letter from the Rev. James Ferguson, in which he says he

had come to the conclusion that the specimens are a form of

Bryum pseudo-triquetrum.,
Hedw.

Mr. W. E. Nicholson of Lewes has examined Mr. Skepper’s

herbarium, and tells me that the specimens which were marked by

Mr. Ferguson as Philonotis calcarea
,

B. and S., he should call

P. fontana, L. var. falcata. It is, doubtless, the same as the

falcate-leaved form sent by Mr. Holmes from Edgefield Heath.

Norfolk.— E. N. Bloomfield.

Norfolk Mosses.—Mr. Dixon asks me to mention the following

corrections to his paper :

—

p. 219. Tortida atoides, De Not. For “Norfolk specimens in

Mr. Skepper’s herbarium,’’ read “Norfolk records in 0. B. G. under

the name of T. rigida.”
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p. 222. After Webera carnea, for “ pendulum ” read “ Bryum
pendulum. ”

The footnote on p. 222 was intended to refer to Bryum

turbinatum, not to B. pseudo-triquetrum. The moss so called in

‘The Suffolk Flora’ is that of Sir William J. Hooker in ‘The

English Flora,’ which includes several species. 'The specimens so

named by Mr. Skepper were B. bimum, Schreb., and B. pallens,

Swartz. The asterisk should be transposed to B. turbinatum.

—

E. N. Bloomfield.

Norfolk Hymenoptera.—Mr. Bridgman’s lists are so complete

that it is seldom that additions can be made to them. I think,

therefore, that the following should be recorded in our ‘Trans-

actions ’ :

—

Tenthredin dll.

Tenthredo
(
Rhogogastera

)
picta

,
Ivlug. A specimen was sent

to me by Mr. Bridgman, taken by him on Mouseliold Heath,

.June 1st, 1889.

Mr. Claude Morley met with the following species in June, 1901

:

Tenthredo moniliata, Klug. Rockland.

T. atra, L. Eaton and Rockland.

Cephus linearis, Sehrank. Surlingham and Rockland.

These are recorded by him in the ‘Entomologist,’ December, 1901.

Aculeata.

Messrs. C. J. Wainwright and R. C. Bradley of Birmingham

collected Aculeata and Diptera at West Runton in the summer

of 1900, and met with many interesting species, which are

recorded in the ‘Entomologist,’ July, 1901. Among these, the

following A culeates are new to Norfolk :

—

Mimesa equestris, F., abundant. The insect recorded under

this name by Mr. Bridgman is M. Shuckardi, Wesm.

Halidus zonulus, Sm.

Andrena simillima, Sm., one specimen. This may be a variety

of A. nigriceps, Kirb., amongst which it was taken.

Pompilus niger, F., also occurred
;

it had only been recorded

from sand-hills near Yarmouth by Paget nearly seventy years ago.

—E. N. Bloomfield, Guestling Rectory.
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