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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 land-owners and others, of indigenous

species requiring protection, and the circulation of information which may
dispel prejudices leading to their destruction.

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

birds that occasionally visit the County, and of exterminating rare plants

in their native localities

.

4. The record of facts and traditions connected with the habits, distribution, and
former abundance or otherwise of animals and plants which have become
extinct in the County

;
and the use of all legitimate means to prevent the

extermination of existing species, more especially those known to be
diminishing in numbers.

6. 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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ADDRESS
Rml by the PrcMclent, the Rev. Joseph Crompton, the

Members of the Norfolk and Norwich Naturalists’ Societi/

at their first Annual Meeting
,
held at the Norfolk and Noncieh

Museum, March 29th, 1870.

When I had the very pleasant honoiir of opening the proceedings

of this Society I said 1 would accept the position of your President,

then, rather than later, because I might be fit to rock the cradle

though I certainly could not venture to be the guide of the Society

when of full age. 'J'hat first year’s duty closes to day, and I think

we may congratulate ourselves that it has been fairly successful in

itself, and promises well for the future. Our meetings have been

well attended, our papers good in point of number and variety, while,

as to interest, our first “ transactions ” speak for themselves. Our
excursions have been pleasant and profitable, and while we have to

acknowledge the hospitality we have received from the varioas

gentlemen and clergy who have helped to make our trips useful and

agreeable, we have reason to believe that our visits have left

impressions behind, not only as of a passing pleasant acquaintance,

but of a more lasting kind. We have not only met with valuable

specimens of natural history, but have discovered or made new

friends, because Ave have stirred up a common interest in the

beautiful works which are our study.

We are working noAv with tAvo companion Societies, the Geologi-

cal and the Meteorological. I'lie former has its OAvn times and

Avork, but has joined us in some excursions, and I trust Avill often

do so in future : the latter is as yet very quiet but very busy. It

has made no public sign save the anemometer OA*er our heads, but it

is doing its appointed Avork of gathering and registering facts

] 0 *

B
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patiently and continually, and I would venture to suggest that its

members might from time to time present to us some of the more

important and interesting results as they are gathered from their

valuable set of instruments.

In reviewing the papers which have been read to us during the

past year, I have at the outset to express my regret that the funds

at our disposal compel us, very reluctantly, to omit from the trans-

actions several papers of more than ordinary interest, but whilst

expressing our regret to those whose contributions we have been

compelled to exclude, it must be considered a matter for congratu-

lation that the material exceeds our means, rather than it should faU

short of it
;
we hope another year to present our Members with a

fuller set of transactions, doing more justice to those who are good

enough to favour us with papers.

Commencing with Zoology, we have to thank Mr. John Henry

Gurney for his valuable contribution in the form of “ Notes on the

Norfolk and Suffolk Mammalia.” Mr. T. E . Gunn also read a paper

on the same subject, which will be found printed in the “ Zoologist.”

—S.S. pp,. 1925—7.

On Ornithology we have had two papers from Mr. Southwell, one

on the “ Flight of Birds,” which I think we may point to with

becoming pride, I venture to say it would do credit to far older and

better known Societies than our own ;
the other on the “ Ornitho-

logical Archaeology of Norfolk,” which I am sorry we are unable to

print, as it contains information derived from many sources, (some

of which are difficult of access,) as to the state of the country in

foimer times, and the birds which are recorded as inhabiting it.

Commencing with a description of the physical features of the

county, as described by Fuller, Camden, &c., with the birds found

in their days, it glances at the state of the Ornithological popu-

lation at three different periods; first about the year 1519, from

records in the “ L’Estrange Household Book,” then 150 years later

in Sir Thomas Browne’s time, and finally 150 years later still, at

the time the Eev. Eichard Lubbock wrote his observations on

the “ Fauna of Norfolk.” Eefci'ring to the disappearance of

birds, once common in this county during the breeding season,

Mr. Southwell states that, during the 150 years preceding the

commencement of the present century, only two species had ceased

to breed here, whilst in the next 50 years no less than six species



entirely deserted us, five others virtually ceased to breed here, and
several others are rapidly disappearing. ^Ir. Stevenson also, giving

us from time to time the overflowings of that book, which is his

only excuse for not having been your presidejit for the past, or

allowing himself to be nominated for the coming year, lias brought

before us facts of our local Ornithology touching “ Migration of

Birds,” “Occurrence of Bare Visitors”—Richards Pipits, Shore Larks,

Little Gulls, &c.—The “ ^lortality last spring amongst the Swallow

Tribe,” and other topics for which I must refer you to our Trans-

actions
;

also an interesting paper on the “ Black Headed Gull,”

read at the Scoulton excursion, which we are unfortunately unable

to print; while his paper on the “ Meres on Wretham Heath " will

be acknowledged to be one of the strong points of our first Trans-

actions ;—the whole of his contributions, I hesitate not to say,

forming an addition to the records of English Xatural History from

our Society, which wiU be as welcome to naturalists far away from

our corner of the land, as it is sound in character; and w*e hope they

will bo continued for many years to come. !Mr. T. E. Gunn lias

also kindly added to the interest of many of our meetings by

exhibiting rare biixls which have come into his hands. To

Mr. Crowfoot, of Beccles, we are indebted for some interesting notes

on certain rare European birds and their eggs.

On Entomology we began almost with !Mr. Crowfoot’s paper on

the study of that science. Our country friends and Members are

most valuable to us
;
none more so than Mr. Crowfoot. Wo enjoy

their company when they visit us or we visit them, but in his case

we must regret that the Great Eastern Railway makes the 16 miles

distance between Beccles and Norwich into at least sixty, besides the

constant danger, even to hardy out-door naturalists as ourselves, of

catching rheumatism and catarrh, and losing our temper by the

weary delays at Haddiscoe and St. Olaves. If this obstacle could

but be removed we should welcome Mr. Crowfoot oftener, and

perhaps might gain from him, for ourselves and our city, far fuller

scientific information than our papers can contain !

^Ir. Barrett with his observ'ations on a new farmer’s pest in

barley, has borne out the hopes expressed, in my opening address,

of the practical value of which our Society may be
;
by his re-

discovery of Hydrilla palustris, he has restored this species to the

British list, and his captures of Xotliris verbascella will show our

B 2
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Society is doing its work, both by verifying former observers and in

preserving our knowledge of objects specially interesting from their

extremely local habitat. We shall not soon forget Mr. Barrett’s

exhibition of Crambus Pedriolellus and explanation of its delicate

silken cocoon, (his note on which we are compelled to omit) to me

at least it will add a new and unexpected pleasure to a visit to the

denes of Yarmouth, where alone in this country, this extremely

local species is found, and which locality otherwise, even the genius

of Dickens could only compare to pieces of “ toast in water.”

Passing to Botany, I beg to call attention to Mr. Geldart’s paper,

as one calculated to be of permanent value to ISorfolk botanists in

all time to come, as by defining the botanical districts of the county

he has enabled practical students of the science so to register their

separate fiicts as to render them truly effective contributions to our

knowledge. Every suggestion by which an observation can be

made accurate in date and place, and with relation to other facts, is

in reality to give that observation a true scientific value, mthout

which it is only a curiosity to be forgotten or to become lumber.

A paper by Mr. Corder on the Genus Lastrea, in which he records

his reasons for maintaining Lastrea cristata, L. uliginosa, and L. spinu-

losa, to be true species, shows his minuteness of observation, and

gives some of us, who are not minute botanists, an insight into the

difficulties on the subject of species and varieties upon which deep

scientific questions now turn, and which present themselves more

and more as each department of natural science is investigated.

Dr. Beverley’s paper, read to the Members at Brook, illustrating

the botany and other natural features of that charming district, and

forming so appropriate an address at the close of a delightful day,

calls forth, once more, our regrets that the smallness of the sum at

our disposal renders it necessary to omit a paper which would, we

feel assured, have afforded those who were not present on that

occasion much pleasure in perusing.

In drawing this rapid summary of our proceedings towards a con-

clusion, let me hope that our heading of “ Miscellaneous Notices and

Observations ” will in future years receive large additions, and be

carefully watched by the Members of the Society. It will be, I

expect, a sort of naturalist’s carpet bag, never full, but always able

to hold one last thing more. Out of such miscellaneous but accu-

rate jottings and notes, other and distant naturalists will gather
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information of value for comparison with their o^vu observations, or

for exchange of intercourse with us, while by their careful accumu-

lation and registry future naturalists will draw their facts for wdder

generalization, or mark the gradual changes of flora and fauna of

our country. Our bag for this year contains some notable contri-

butions, beyond those I have mentioned, by Mr. Bayfield with his

“ Mole Cricket, in September,” Mr. Field with the “ Devon Pine

Fruiting this last year,” besides Mr. Crowfoot’s “ Nests and Eggs,"

and our usual monthly contributions at the meetings of the Society.

I venture to press on our country Members the interest they have

in their power to add to our Society, by making, preserving, and

communicating observations on points of natural history in their

localities. ISIr. Crowfoot and Mr. Lawrence have shown, in different

ways, what can be done
;
and the ever memorable "White’s History

of Selborne reveals the easy and attractive method of doing real

service to science without the pretension or the anxiety of making

elaborate contributions.

Our excursions to Horstead, Scoulton, Brooke, and Stoke Holy

Cross were decided successes, while, if we were a little late for

Eanworth, the day was a very pleasant one for all of us who were

there, and let me add that even archaeology in Mr. Bayfield’s,

Mr. Bayley’s, and ^Lr. Lawrence’s hands, though out of our direct

line and scope, has given a not unwelcome zest to our trips, if only

in reminding the student of bird, beast, insect, and creeping thing,

that the highest study for man is man, whether in his physical or

mental history.

Lord Kimberley, on becoming a Member of our Society, expressed

a hope that we might be of practical use in protecting and preserving

from destruction the various interesting objects of our studies, to

which end we would remind his Lordship and other proprietors of

large estates, that much may be done individually, by peremptory

orders to their game-keepers to spare the occasional visitants to their

woods and waters. I would especially call their attention to the

valuable information as to the food of birds, contained in the report,

delivered at Exeter this year, of the committee appointed by the

British Association, at their meeting in this city, to consider the

practicability of establishing a “ close time ” for the protection of

indigenous animals.

"Wo cannot but rejoice at the passing of the “ Sea Birds Preserva-
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tion Bill,” the good effects of which, we may hope, a few years will

show. If its provisions are proved to he imperfect, oiir Society,

Avith all kindred associations, will he called on to press for their

amendment
;
I only wish its provisions could he extended to small

birds during their breeding season. In this point of A/iew I am

glad to notice the efforts of the Yare Preservation and Anglers’

Society, and though personally I liaA^e as little admiration for what

are called angling matches, as for battues in game preserves, and beg

to deny either the name of true sport, I hope the prophecy of our

Anglers’ Society, that better drainage and a clean river Avill ere

long bring fish up to TroAvse eye and above it, may prove true.

Gentlemen, I have rocked the cradle, I trust you can run alone

now, and that the coming year will be richer both in papers and

field work than the past one has been. It cannot be much more

harmonious or pleasant than the one over which I have had the

honour to preside.

'
«
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I.

ADDRESS
Delivered by the President, the Eev. Joseph Cuompton, to the

Members of the Norfolk and Norwich Naturalists' Society,

at their First Meeting, on April 27th, 1869.

The President said it becomes my duty to open the proceedings

of the Society with a few Avords. In doing so I hope to throAV

out some thoughts that may indicate Avliat seems to me to be the

scope of our Society, and to give some hints also in regard to our

actual Avork and proceedings during this year. I am of course

llattered by being appointed your first president, but I feel that if

I am ever to be president of such a Society as this, it must be

noAv, for it is easier to rock the cradle than to drill an adult,

and I consider myself as rocking the cradle of this Society. There

Avas a time Avhen I thought I did know something about Isatural

History. In those days Avhen one Avas a student under Lindley

and others, one did think that one Avas in the AA'ay of getting a

little knoAvledge, but like the lady in one of Goethe’s Avorks, Avho

kneAv enough to listen Avith intelligence Avhen Avise men spoke, I

can just do that, for all things in science are going on so fast, that

a man occupied in other professions and other work requiring time

and attention, cannot keep up AA'ith it. The Avorst that can be said

of your Society is, that you haA’^e a parson at the head of it. A great

German Avriter said that all members of the clerical profession

should strive to get some department of God’s AA'orks outside their

regular routine and professional duties, and by studAung it, widen

their minds and keep their hearts open. That has been my feel-

ing all through life. Although I aa'us led in early life to take an

interest in various departments of knoAvledge, I knoAv that of

many of my cloth it may bo said that Ave are Jacks of all trades.
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and masters of none,” but still I believe that it is better to have a

smattering of a good many things, than total ignorance of all.

During nearly thirty years that I have lived in Norwich, it has

been satisfactory to see that there is a decided step being made in

the love of all departments of knowledge and science, I can

remember when there were one or two little clubs just dying out

—

little private societies, at which papers were read, and which did a

deal of good. I remember myself being a member of such a

society. It had three members when I joined it, and we soon

finished with being a nice little gossipping club. Mr. Fitch was
one of the members, and at his house the last meeting was held.

Some of us tried to stir up the Norwich people, and one after

another of these societies arose and died away, each rotting and
adding something to the soil. It may be the fate of this society

to die also, and if so, we shall leave a nice little debris for other

people’s benefit afterwards. Here we are, then, trying to form
what seems to be a wider and larger, and, I fancy, more promising

society than any that has arisen in Norwich. Let us look at the

scope of this society, and what it is to do if it comes to maturity,

and does its work in life. You have first to take a wide sweep

over all nature’s works, except the field of geology. We have a

society of geologists, and let us leave them to their special depart-

ment, only we ought to work in alliance and in union with them,

for all parts of knowledge, all parts of nature, are allied to each

other. There is no such thing as a scientific man worthy of the

name who confines his attention to one subject, however important,

without looking at the relation which science shows it has to the

things around it. I remember a severe lesson being given to some

of the scientific men of the last generation. At the Bristol

meeting of the British Association, Mr. Cross, of Taunton, brought

forth his extraordinary experiments in electricity, and next day

Professor Sedgwick, Buckland, and one or two more were not to

be found. Enquiry was made, and it was found they were in bed
;

they had been so excited the previous day that they could not got

up—they were scientifically intoxicated, and had to sleep it off

next morning. The chemists came to their rescue, and said they

ought to have known better, they ought to haA'^e known that cer-

tain French chemists had anticipated Mr. Cross in some points

;

and the consequence was that the geologists had to oat humble pie
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next day, and confess their ignorance of chemistry. Tliey had studied

their own particular topic, hut had not studied its relation to

chemistry. I hope we have all got beyond that, and although we
do not touch geological points particularly, still geology will be of

assistance to us, and we to it. Our variety of pursuits will be our

bond of union
;
we have no narrowness, no separation in this

room. Some of us may know a great deal upon one topic, some

nothing, and some a little
;
and we shall want patience and perse-

verance—patience to learn to understand how our friends’ favourite

topics bear upon our own special pursuits. As to that particular

sin which still exists among scientific men as elsewhere—jealousy

between one branch and another, we must consider that banished

and never to enter here.

As your president, there is one particular danger that I must

warn you against, namely the tendency to indifference. Concholo-

gists may not care to consider other branches, and entcpnologists or

microscopists may not care much for alliance with their neigh-

bours, whose special pm-suit is conchology or ornithology. One

may be very learned in one branch, and show indifference towards

the branches in which his neighbours are interested, but it is our

duty to get rid of aU that, and to find that our several topics have

connection one with the other. I hope to see Mr. Gunn here as

head of the Geological Society, and that we shall have assistance

from the geologists, for just as physical geography is only a phase

of geology presenting the superficies and geological aspect of the

earth, so there is no department of science which has not a relation

to others as geology has to nearly all. I do not think our botanists

will go far without claiming assistance from geologists to explain

the existence and decay of plants that flourished in the past. So

in regard to the other branches of our society. We shall start

from our own district, as the geologists have done, and we shall

have to ask, and I hope we shall get, papers and discussions on the

botany of our district; and we must make a register of the plants

growing in this district, their localities, and their conditions. I

cannot conceive how you can have a proper understanding of the

flora of this district without knowing something of the soil, and

there we shall have to ask for the assistance of the geologists. At

our very starting we ought to have it impressed upon all our mem-

bers that we are not to be destructive in our hunting. We ought
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to have an understanding that we are to be scientific, hut not des-

tructive. For if the society is to go in a body to hunt for rare

plants, existing only in special localities, and each one claim to take

a specimen, it will become a pest to all true lovers of science, and

a dread to all sensible occupiers of land.

There is another thing strikes me, from the experience I have

had of other Societies, namely, that we should assert the rights of

the poor, and our own rights therewith, in keeping open footpaths.

I have seen a great tendency to make bridle-paths into footpaths,

and footpaths into no paths at all.

No one likes to go to battle with the authorities and the powers

that be, but a Society can send a lawyer’s letter, and I know of a

Society which was the means of keeping open many footpaths, and

was of great public service in this Avay. We ought to take care

that Ave do not let public rights be trespassed upon, and our Avalks

shut up from us by the selfislmess of the poAvers that may happen

for the time being to be OAvners of the land.

I remember, in the first volume of John Stuart IMiH’s book on

political economy, that cold, logical book, the necessity of commons

and Avaste places is insisted upon. One Avould liaA^e thought this

would have been one of the last things to be found in such a book,

but it so happens that John Mill is a botanist, and, therefore, you

can comprehend Avhy he Avishes to keep the commons and Avastc

places intact. He finds a reason for it in political economy, but I

suspect the botany was father to the Avdsh. He loves his political

economy, but he loves his botany quite as much.

Every region has peculiarities in its flora, which, I susiAect, might

teach us something of the ancient geology and geography of the

country; and although Ave cannot, like the Eugby, Dudley, and

ShreAvsbury Societies, go to the top of the Wrekin to see the

plants there which seem to be looking Avistfully to their relatives

far away on the hills of Wales, or the more distant Scotch hills,

yet there may be mosses and plants about our marshes and ditches

Avhich might teach us something of the history of far-gone-by

times, and lead us to distant countries as Avell as distant ages.

Then our conchologists have to AAmrk out their vein of investigation,

and in holiday times, could Ave not get into connection Avith the

dredgers on our shores, or even establish a little dredging ourselves 1

ISlany an important topic, both of marine botany and marine
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conchology, luiglit thus be investigated, and we might occasionally

dredge up some old bone or tooth that even Mr. Gunn would not

despise. I merely suggest these things as objects we might have
in view. Our northern seas have not yet been properly dredged

and it strikes me, there is much yet lying in them for us, if by any
contrivance we could get them dredged.

We are likely to have one or two more entomologists, and we
have the late Mr. Brightwell’s collection open to us : and, perhaps,

some ot our friends may bo able to get tropical insects or descrip-

tions of them for us. Our Society may not only be interesting but

useful, if wo bring entomological knowledge to bear on agriculture,

as botany has been brought to bear on it. Tliere are many insects

that are nuisances to the farmers, and, perhaps, we might be able

to do something that might be practically useful. We shall also

have one or two ornithologists
;
and we ought to know a great

deal more minutely about the migration of birds. ]\rr. Stevenson

has done a great deal, but wo shall want it Ijroken down into small

bits for us to digest at our leisure. There again our conservative

l>rinciple must come in, and we must set our faces against the

perpetual gunning and destruction of birds throughout the land.

It is possible that we may have to bring some facts and some
papers upon the subject of excessive preservation of game and its

results—of course, only as naturalists—and upon the diseases

thereby produced, and even its effects on the farming interest. If

we have a member or two who are large land-owners and game
preservers, I shall be happy to help them in getting up a discus-

sion, not upon the holy crocodile or ibis of Egypt, but upon the

holy pheasant and sacred partridge of present times.

In all these ways there seems to be plenty of work laid out for us.

Ihere is a great interest rising up in all departments of natural

history, and all departments of science.

In regard to the question of origin of species, upon which Mr.
A\^allace has given us certain information, there is the light thrown
uj)on it by fancy domesticated animals. We have the canary,

pigeons, sheep, and cattle, and it strikes me we might get papers

and even facts that might be of great interest
;
and I don’t see why

we should not take our share in the great battle of species. We
might get some honourable wounds, or might come out with honour-

able spurs, but that battle is going on and must be fought out
;
and

c
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therefore, if we can have some discussion on the subject our Society

will he all the more animated, and possibly we might add a httle to

the progress of science in this particular.

Then as to fish, we have a capital river, besides the broads, and I

do not know any spot in the country, till you go to the lakes, where

ichthyology could be better studied.

Then as to expeditions, we propose next month to go over to see

the Scoulton gulls
;
or to Horstead, either with or without our

geological friends. Those expeditions, I hope, will present great

variety of interest. "We have one feature which does not occur, I

believe, amongst the geologists—we have admitted the ladies

amongst us, not out of compliment or flattery, nor yet upon the

principle of Miss Lydia Becker, but I do hope they will attend, and

that we will get information and co-operation from them, and that

we shall have them accompanying us on our expeditions.

I have laid before you what seems to me a rough sketch of the

various Imes in which our Society may direct its efforts. Professor

Huxley told us the other day that all naturahsts are, by character

and by nature, huntsmen. I believe Huxley is right. All natural-

ists and lovers of nature are in some degree inspired with a love of

hunting. It is a glorious excitement and a glorious pursuit, only

let us remember that we are students, and that it takes many facts

to make a truth—many facts must be gathered together into your

crucible, and the fire of patient investigation applied to them, be-

fore you get the little shining globule of truth.

AVe shall require the assistance of the members of all parts of our

Society
j
we shall require careful, patient help, and hard work,

which is the work most healthy, most exciting, and most uniting.

The work done by our fathers and predecessors will be useful to us,

but we shall have to verify it and take nothing upon trust, and we

must also try to get some new facts for ourselves. The works Ave

study are the Avorks of Him to Avhom nothing is small and nothing

too large nothing so great but that it is made up of what is small,

minute, and infinitesimal.
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II.

ON THE DIVISION OF THE COUNTY FOR BOTANICAL
PURPOSES.

By Herbert D. Geldart.

Road April 27th, I860.

Our secretary has asked me to address a few words to you to-night
and I do so very wilHngly, as by so doing I gain the opportunity
ot bringing before you a point of order and method in studying
the natural history of our county, wliich I think of considerable
importance

; and, if I may be allowed to say so, I am quite certain
that on the amount of method that we infuse into our proceeding's
Avill depend our usefulness and success as a society, or, at any rate
the amount of influence Avhich we shall bring to bear upon the
progress of systematic science, and I need hardly say that I do not
regard desultory unsystematic scientific observations as of any use
whatever. In fact, method is to the man of science Avhat discipline
IS to the soldier-without method a man of science is a mere
dabbler, who gets in both his own and other people’s way and
hinders what he hopes to forward—just as armed men, who know
neither tlieir duty nor their places, become but a mob, more
dangerous to each other than to anyone else. I take it for granted
that the formation of full and correct lists of the species of every
branch of natural history indigenous to or occurring in the county
will form no inconsiderable part of the objects of our society, and
I am anxious that the lists so formed should be not only records of
the mere occurrence of an individual species Avithin the limits of
the county, but also a fair index of the comparative raiity and
extent ot distribution of that species throughout its area.

In order to do this it is necessary to divide the county into
districts, and to bring the full weight of the society to bear upon
the subject, it Avill be necessary tliat all the members should adopt
the same divisions, as otherwise a list made by one member will
require translation, or, at all events transcription, before it can be

c 2
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compared with that of another member who has chosen a different

plan of dividing the county; and, if possible, it would be very

desirable for the society to adopt a definite division as the basis

of its local lists.

Now, there are two w'ays of making such a division of any given

space. The first and best, where it can be used, is to take

advantage of natural boundaries, such as ranges of hills or rivers,

which may make an actual difference of position, or of condition in

the portions divided. The second is to make a purely arbitrary or

artificial division, which shall merely map out the area into

convenient districts, with as much regard to difference of character

in those districts as may be attainable.

The first of these two ways is unfortunately impossible in our

own county—there are no great rivers or leading lines of hills that

can be taken advantage of for its division, and we are of necessity

obliged to fall back upon purely arbitrary divisions.

The system of division which I propose that the society should

adopt was originated by the Eev. George Munford, in his list of

plants found in Norfolk, published in Whites Directory. He thus

describes it :
—“ To mark the distribution of species throughout

the county I have divided it into four parts, and shall briefly

mention the prevailing strata of each part as we proceed.

“ First.—The eastern division (marked E in the map)* whose

western side has for its boundary an imaginary line running north

and south from Cromer to a little east of Harleston. This division

contains the alluvium of the valleys of the Yare, the Bure, and

the Waveney
;
the blue clay which occupies the higher ground of

the same valleys, next to which we meet with the larger part of

the crag formation, and then a small portion of the upper chalk at

the south-western corner of the division.

“ Second.—The central division, separated into northern central

(marked N.C. in the map)
;
and Third, southern central (marked

S.C. in the map) by an imaginary line running east and west from

Norwich to Swaffham, both having for their western boundary

another imaginary line, passing north and south from Brancaster to

two or three miles west of Thetford. These divisions, with the

exception of the north-east corner, which is crag, lie entirely on

the upper and medial chalk formations.

* Tlie map referred to was produced at the meeting.
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“ Fourth.— Iho western division (marked W. on the map) which
comprises all that remains of the county, and contains geological

leatures of a much more varied kind. Thus the north-e<ist corner
is occupied by a small portion of the medial chalk, to which
succeeds a belt of the hard chalk, running from Hunstanton to the
hanks of the Little Ouse, then follows a narrower belt of the chalk
marl, succeeded by about the same width of greensand or carstono,

and the series ends with a very narrow line of Kimmeridge clay

and Oolite, which runs I'rom Ileacham until it nearly reaches the

Wissey. Ihe extreme west of the county is occupied by the

alluvium of IMarshland and of the valleys of the Ouse, the

Wissey, and the FTar.”

This is Mr. Munford’s account of his divisions, hut I think the

main characteristics of them may be sumnied up very shortly.

I he eastern division contains the whole of the broad country; the

western the whole of the fen country, and the central divisions

consist entirely of the high land lying between those two di.stricts.

I have myself made use of these divisions in keeping my own
list of the Flora of the county, and am (piite satisfied with them.
The main objections I expect to find rai.sed against them is that

they are too few, but I think this is the right side on which to

err
;
and as an example of much greater sub-di\dsion of a county,

and, if I may venture to say so, of excess of sub-division, I have
here Professor Babington’s map of Cambridgeshire, in which that

county, though only two-fifths of the size of Norfolk, is cut up
into eight divisions, each numbered and named after the principal

place within it
;

in this case we must remember that the division

is immensely aided by the rivers and drains which intersect the

county, most of the boiindaries of the districts being formed by
them.

There is one other point of method to which I beg to call your

attention—it is the absolute necessity in all lists of using the

authority after the specific name. As a proof of this we need go
no further down the list of plants than the genus Viola, in which
the species “ canina ” used without authority means, according to

the third edition of English Botany, at least three different plants,

viz. :

—

V. canina Z).=Sylvatica Fries, and includes subspcc. Piviniana

Keich.
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V. canina 2?c«i.=Pamila Vill, and includes flavicornis Sni.

which is “ canina ” of many authors.

The omission of authorities, in fact, renders any list of species

entirely useless and leads to endless confusion.

After a discussion, the division of the county, as suggested in

Mr. Geldart’s paper, was adopted by the Society for botanical

purposes, and the thanks of the meeting voted to Mr. Geldart for

his paper.

III.

STEAY YOTES ON NOEFOLK AND SUFFOLK
J^IAMMALTA.

By J. H. Gurney, F.Z.S.

Read 25th May, 1869.

High-flying Bat {Vespertilio noctula.J This bat, so far as I

have observed, always inhabits hollow trees rather than buildings.

I have found it usually in old hollow ash. When the females

have young, they form numerous colonies, in which, I believe,

there are no males
;
the females, if then disturbed, will fly out

with their young ones clinging to them
;
the males live at that

season by themselves in much smaller communities. These bats,

about half an hour before commencing their evening flight, keep

up a continuous chirping, which may be heard by a person walking

under the trees which they inhabit. It would be interesting to

ascertain whether the sexes continue in separate comnumities

throughout the year.

Pipistrelle Bat {Vespertilio pipistrellus.) Gregarious by day

in roofs of buildings, under leads, <^c., but never, so far as 1 know,

in trees. It would be curious to ascertain whether the sexes in this

bat also form separate communities.

Long-eared Bat (Plecotus auritus.) I believe this bat also fre-

(pients buildings, and occasionally hollow trees, but it is less gre-

garious than the Pipistrelle.
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Barbastelle Bat* (Barbastellus dauhentonii) I once captured

a single specimen under the bark of a pollard oak at Easton
;
and

am informed that it has been several times captured in the neigh-

bourhood of Beccles.

It would bo interesting to ascertain what other species of bat

occur in Norfolk.

Pine Marten (Mnrfeti ahiefum.) Beech Marten {Maries

/ohm.) During the latter part of the last century “ Marten Cats”

existed in Brooko Wood, as I was informed by an old woodman,

now deceased, who was employed there in that ctapacity in his

youth.

If my recollection does not deceive me, the late Jehoshaphat

Postle, Esq., of Colney, had in his collection a stuffed Norfolk

specimen of the marten.

It is probably impossible now to ascertain to Avhich of the two

races of marten found in Great Brihiin those which formerly

inhabited Norfolk belonged.

Stoat fMustela crminea.) A gamekeeper at Northrepps

having missed some pheasant’s eggs from a nest on the top of a

bank next a plantation, watched the place, and observed a stoat

take an egg out of the nest, and caiTy it without breaking it along

the top of the bank to its hole sever<xl yards off ; the hole was dug

out, and in it were found all the other missing eggs unbroken,

except a slight puncture made by the stoat’s teeth in carrying them

to its hole.

The stoat is called “ lobster” in Norfolk—a name which, it has

been suggested, may have been originally “ leapster,” and given to

it from its habit of progressing by a succession of leaps or bounds.

The stoat frequently becomes white in Norfolk during the winter

months, as it always does in the Arctic regions.

"^Veasel {Mustela vulgaris,) The difference of size in the sexes

of this animal is very remarkable
; the females, which are much

smaller than the males, are called “mouse-hunters” in Norfolk.

A female weasel was once seen at Earlham in the act of attacking

a half-grown rabbit, by biting it behind the oar
;
both animals

* 1 am indebted for valuable information respecting this and some other

specie.s, of which 1 have availed myself, to tlie kindness of Mr. Crowfoot*

of Beccles.
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were Icilled at one shot, and stuffed in the attitude in which they

were observed before the shot was fired.

Otteu [Lntra vulgaris.) The tracks of otters are frequently to

he seen in the snow in winter on tlie hanks of rivers which they

frequent. Otters are said in hTorfolk to fish up stream when they

go out on their nocturnal expeditions, and to return down stream

to their sleeping places. They often travel many miles in the

night, and I recollect one being traced by its tracks in the snow

from AVramplingham to Eaton
;

it had pursued the windings of

the Yare during the Avhole distance, but frequently landing and

running along the bank, had made the tracks which were thus

followed.

I once traced an otter on a snowy morning in February from

Eailham to Keswick, when its retreat avas discovered under the

iloor of a bathing house, and the otter was shot after being turned

out from its retreat by a dog. It proved a female, and as it had

evidently given suck, its retreat was examined, and a single young

one was found in a small nest composed of ivy leaves. The found-

ling Avas suckled by a bitch Avhich had lost her pups, and progressed

Amry Avell till it Avas about half-groAvn, Avhen an attempt Avas made

to wean it, Avhich proved unsuccessful, and the otter (Avhich had

become very tame) sickened and died.

Otters often leave the neighbourhood of the water during their

rambles, especially Avhen crossing from one stream to the other.

In the parish of Easton, they Avere in the habit of thus crossing

from the Yare to the Tudd, and from the Tudd to the Wensuin
;

and I kneAV two instances of otters being captured on high ground

at Easton, apparently Avhilst performing such journeys.

During a hard Avinter many years since, a large male otter

attacked and killed a sheep in a field at a considerable distance

from any stream, at Briston, in Korfolk
;
and a man Avho brought

some turnips to the flock, found the otter regaling itself on its

victim, and killed it Avith the tail-board of the tumbril in Avhich

he had brought the turnips to the sheep. Otters do not ex-

clusively frequent secluded localities. I once saAV a female and

her young, Avhich hud been captured under the floor of a bathing

house at Heigham, and the late ]\Ir. Horton once found and killed

an otter in his dyeing yard in KorAvich, adjoining the \Yensum.

I once saAV two otter.s, nearly full-groAvn, Avhich Avorc found together
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(both drowned) in a bow-net set for pike at the mouth of a meadow
drain oi^ening into the Yare at Cringleford.

Ijauqru [Meles taxun.) The badger I suppose to be netirly

extinct in Norfolk. A line specimen was captured about ten years

since at liitwood, being dug out of its burrow in a plantation in

that parish
;
and in 18G8 a badger was trapped at Somerton, which

to a distance of four miles, where it w;xs found

dead in a sheep-fold, with the trap fastened to one of its legs.

IIedgeiioo {Erlnaceus europreus.) The hedgeliog appears to

hunt by scent. I once saw a hedgehog caught by the nose in a

gamekeeper’s steel trap, the bait being a piece of carrion on the

top of a stick about twelve inches high, which was stuck upright

in the ground near the tnip. I once knew a 8cotch terrier which

Avas indefatigable in hunting for hedgehogs, though it could never

bo induced to pay any attention to rats, rabbits, or any other

object of pursuit, except the hedgehog.

Common Molf, {Talpa vuhjarU.) The late Mr. James Dix, of

Tivetshall, had a spaniel that constantly accompanied him in his

morning walks over his farm, Avhich he was in the habit of making

at a very early hour. This dog was always on the look out for the

working of the moles during the early morning, and Avhen he saw

the surface mould being moved by a mole, would plunge his

muzzle into the soil, and seldom, if ever, failed to secure the mole,

Avhich it seemed to be the dog’s especial delight thus to capture.

Water Shrew {Sorex fodiem.) I never saAv a Norfolk speci-

men of this shrew, but I once saw one from Oulton, near Lowestoft.

Oared Shrew (Sorex refni/er.) I have met with this species

at KesAvick and at Stoke Holy Cross. When it is pla3nng on the

surface of a pond in a summer eA^ening, it exhibits a degree of

activity Avhich is perfectly marvellous. I am informed that this

species has also occurred at Gillingham and at Fakenham.

Common Shrew (Sorex araneus.) [Many years ago I saw a

very small shrcAV SAvimming in a marsh inside the sea bank on the

Cley side of Salthouse marshes. I succeeded in capturing it, and

sent it to the late Mr. Yarrell, A\'ho pronounced it to be a specimen

of the common shroAv
;
but I hav'c ahvays had some doubts of the

identification being correct, and mention the circumstance as one
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which may suggest further investigation. It is well known that

shrews attack and devour frogs, and the late Mr. John Edwards,

of Stoke Holy Cross, informed me that he Avas once a witness of

such a combat. It is remarkable that though cats Avill not eat

shreAvs, they are constantly devoured by the barn owl.

Bank Vole {Arvicola pratensis.) I am not sure that this

vole occurs in Norfolk
;
but I once saAv a vole which was taken

from a kestrel’s nest at Earlham, and Avhich appeared to me at the

time, on a cursory examination, to belong to this species, rather

than to its commoner congener, the short-tailed vole, and I there-

fore think the point of Avhether this is really a Norfolk species or

not, worthy of further investigation.

Harvest Mouse (J/«s messorius.) I have met with this some-

Avhat local species at Catton, and I have been informed that its

nest has been taken tAvo or three times amongst tall sedges, on the

banks of the Waveney, opposite Eeccles. These nests were of

the usual globular form, and Avere almost entirely composed of

the leaf of the reed {arundo pliragmites^

The Hare (Lepus timidus.) Grey varieties of the common
hare have been occasionally killed in Norfolk, also specimens of

the ordinary colour, Avith the face white
;
but a still scarcer and

more remarkable variety is a perfectly black hare, which was killed

at Denham, in Suffolk, and is in the possession of Sir E. C.

Kerrison, Bart.

Babbit {Lepus cunimliis.) Black rabbits have occasionally

occurred in the neighbourhood of Cromer, and they are also to be

found, amongst those of the ordinary colour, on Gorton Denes,

near LoAvestoft, where I once shot one which Avas decorated with

alternate black and grey markings like a Cyprus cat.

Black rabbits appear to have existed anciently in Norfolk, as

they are mentioned in one of the Paston letters, where the Avriter

applies to a friend for some rabbits to tmm doAvn for stock at

Oxnead. This curious letter also refers to the practice of Avarreners

hanging up in terrorem the vermin Avhich they killed—a proto-

type of the modern “gamekeeper’s gibbet.”

I'lie above very desultory notes on a feAv of the Norfolk Mam-

malia may perhaps be of some little service as indicating points

worthy of further investigation, and have been committed to paper

in the hope tliat such may prove to be the case.

»l
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IV.

ON THE LARVA Of AN UNKNOWN LEPIDOPTEROUS
INSECT, FOUND IN THE BARLEY CROP OF 18G8.

By C. G. Barrett.

Rfiad June 20th, 18G9.

During the past winter my attention lias been much directed to

the ravages of some insect in barley. 'J'he last year’s crop of that

grain was, in consequence of the great heat of the season, exceetlingly

hard and heavy, as well as plump and full
;
but in the process of

malting, some of these large plump grains were observed to decay,

and become mouldy, instead of germinating
;

to float on the

surface of the water in the cistern, or even to be blo^^^l out with
the light grains and rubbish by the blowing machine. These
grains were found, on examination, to be perforated at the upper
end, and bored through their entire length, but not entirely

emptieefc An experienced brewer and maltster in this city, who
was the first to point them out to me, assured me that the mischief

was not the work of the com weevil (Sitophilus granariua), with

the ravages of which he was well acquainted
;

that this insect,

when it attacked a grain, usually cleared it out, leaving only the

husk, and that it did its work in the granaries during the winter

and spring. The grain in question, however, had never been
stored, but Avas brought to the malt-house directly on being

threshed. It appears obvious, therefore, that this mischief Avas

done either in the field or in the stack, and this Avill account for

the fact that the perforation is in CA'ery instance at the upper end
of the grain, and not at that AA-hich Avas attached to the ear. In

most of these hoUoAved grains I find the perforation empty, evi-

dently from the entrance being so Avide that any frass AA'ould be

readily shaken out, but a feAV still contain the excrement of, to all

appearance, a Lepidopterous larva, and in two instances I was so

fortunate as to liud a deiAd and shrivelled larva, evidently Lepid-
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opterous, but not recognisable, while in other grains portions of

exceedingly delicate pupa skins have occurred, in some cases

doubtful, but in others showing unmistakeably the two anal points

found only in some of the Diptera.

The difficulty, therefore, becomes conijDlicated, since there are

distinct indications of two different insects, belonging to different

orders. That one assailant may be a small moth one can easily

understand, but it is very difficult to comprehend how a Dipterous

larva (footless) of the family Tipulidse, to which the pupa skins

appear to belong, can manage to eat out the hard substance of a

grain of barley, and the supposition that it might have been done

while the grain is soft, is disposed of by the plump soundness of

the grain and the condition of the remaining farinaceous substance.

That the Dipterous insect can be a parasite on the larva of the

Lepidopterous, is hardly possible, since such a habit does not seem

to be known among the Tipulidse, and the really parasitic Diptera,

such as Musca, form a perfectly amorphous pupa. All the

Dipterous pests of grain yet known, as I am informed, such as the

Hessian fly, attack the grain when in blossom, and destroy fructifi-

cation by laying their eggs in the corolla of flower, or else by

boring into the stem and causing it to wither. Specimens of the

injured grains, which I have submitted to Mr. Eye, the well-known

Coleopterist, have been carefully examined by him, and although

he enumerates no less than eight species of beetles which feed on

grain, he came to the conclusion, before the dead larva or pupa

skins were discovered, that the offender was not Coleopterous. He
moreover very kindly examined works on the subject by Kirby

and Spence, Westwood, Kollar, and Hagen, and some of Curtis’s

papers, but without obtaining any light upon this subject. If the

grain had laid in the granary it would have been possible that the

larva of Tinea granella, a small moth, had done the mischief

;

but in this case there would almost certainly be gallei’ies of silk

joining the grains together, and they would be gnawed indifferently

from either end. Moreover, Tinea granella, as far as I am aware,

seldom or never attacks grain in the field or the stack.

GelcMa oerealclla, another minute motli, on the other liand, is,

I believe, a field-feeder, and possibly may bo the culprit in this

case, but I have been unable to ascertain exactly its mode of

feeding. It is reported as a great pest on tbo continent, but is in
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tills country fortunately so rare that its occurrence would be a
matter of great interest to Lepidopterists. In conclusion, I may
say that every sample of barley which I have examined during the
past autumn and winter has contained the injured grains, so that
the pest, whatever it is, would seem to have become common all at
once in this part of the country • and I, therefore, am anxious to
induce those who have the opportunity, to carefully examine the
barley crops towards next harvest, that we may, if possible,
elucidate the history of this new enemy or enemies, and ascertain
whether there is any possibility of checking the mischief—and to
that end any inlormation obtsiined will be very acceptable to me.

V.

01^ THE STUDY OF ENTOMOLOGY.

By ay. AI. Crowfoot.

Jiead Juniiarij 29th, 1869.

AIr. President, Ladies, and Gentle.men,
I feel that the short paper which I am about to read to you re-

quires a word of apology from me. AA'lien requested by your
Piesident to assist him during his year of office, by contributing a
paper, I told him at once that I feared my various engagements
Avould not give me time to make any original observations, and that,

therefore, he must not expect any new and hitherto unrevealed
facts from me. All indeed that I could promise to lay before this

Society was a few suggestions as to the prosecution of a special

branch of natural history, to which I have myself paid a little

attention, viz. entomology, and at the commencement of a Society
like the present, I thought that possibly some few hints as to what
appear to me to be the most important objects of entomological
study would be acceptable to the junior Alembcrs, and as it is for

them that my remarks are especially intended I must crave the
indulgence of any experienced entomologists who may be present this

evening. I shall not take up your time by inscribing the apparatus

required, or the methods to be adopted for capturing and preserving
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insects, as these can be learnt from any text book, but I would

rather point out those paths of research which may be most profit-

ably followed, by those who intend to devote themselves to this

branch of natural history. At the risk of appearing somewhat

pedantic, I shall divide the work of the entomologist into three por-

tions, according as it has reference to the anatomy, the physiolog}’-,

or the zoology of insects, and under each of these three heads I will

make a few remarks.

The anatomy of insects is a most interestiug study, but as it

must mainly be conducted with the assistance of the microscope,

papers on this subject Avould perhaps more properly be read

before the microscopic society. I shall therefore not enter at all

upon this branch of the study, but would simply remind young

entomologists, that it is absolutely necessary that they should have

some knowledge of the structure of insects, in order that they may
understand the distinctions between the different orders, famihes,

genera, and species, and be able to describe correctly any new cater-

pillars or perfect insect which they may be fortunate enough to

meet with.

By the physiology of insects I mean the study of their lives, and

the mode of action of the complex mechanism of their bodies, and

to this subject I would particularly direct the attention of my
hearers. Up to a very recent period British entomologists had paid

but very little attention to the life histories of insects
;
the eggs,

larvae, and chrysalides of a great number of even our commonest

Lepidoptera were quite unknown in this country, and descriptions

and figures of the caterpillars were copied from the works of foreign

observers. During the last few years, however, much has been done,

especially in working out the life histories of the fen insects, and a

portion of this work, at least will I hope, be accomplished by

Members of this Society. There are many advantages to be derived

from this pursuit In the first place it encourages habits of close

and careful observation, for it should be remembered that no

scientific truth is so trivial or unimportant as to be unworthy of

observation, and it is remarkable on what very slight physiological

causes very important practical resxilts are sometimes dependent.

In the second place it tends to prevent the entomologist from

degenerating into a mere collector. There is always a fear lest avc

should forget that the great end to be kept in view is to add to
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scientific knowledge, and not merely to fill our cabinets with beau-
tiful objects. Lastly, by breeding insects from the <^g, and thus
working out their life histories, we are in little danger of extenui-
nating a rare species, but on the contrary are rather tending to its

presei vation, as by care and attention a much larger number of
individuals may be reared from a given batch of eggs, than would
in a .state of nature have come to maturity, owing to the protection
wliicli in confinement is afforded them against their many natural
enemies.

When breeding insects it is desirable to keep a register, and make
notes of such circumstances as the position of the eggs, the habits
of the caterpillar, the time of liatching, &c., for the.se apparently
trivial points are sometimes found to have an important practical

bearing. Ihus e.rj. there are two closely allied species of moths,
Lonibyx cynthia and Bombyx paphia, each of which produces a
kind of silk. They arc inhabitants of India and China, and are

largely cultivated for the sake of their produce. Bombyx cynthia
breeds readily in confinement, and judging by analogy, we should
have said that Bombyx paphia would have done the same, but it

will be found on experiment, that the males of Bombyx paphia are

so wild that they cannot be tamed, and consequently will not
breed when confined. Tliis necessitates an entirely different treat-

ment for these two species, apparently so closely allied by nature,

Bombyx paphia is always kept in the open jungle, and all attempts
to make it breed in confinement have as yet been unsuccessful.

Bombyx cynthia on the other hand may easily be reared in ordinary

breeding cages.

Ihe notice of these moths leads me to mention another point
well worthy of the attention of the entomological members of
this Society, viz., the study of the silk-producing insects. Owing
to the disease which has of late years prevailed so extensively

amongst tlie silkworms of southern Europe, the silk crop has been
very seriously affected, and the French government appointed a

very able entomologist, M. Giu’ein !MeneviUe, to introduce into

Europe, and acclimatize, if possible, neAV and hardy species of silk-

producing insects. He introduced thirteen new species, and of
these, two, viz., Bombyx cynthia and Bomlyx ricini, appear to be
tlioroughly acclimatized in France. These insects are inhabitants

of India and 2soi’thoru China. The remaining eleven species have
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been brought—two from India, three from America, one from

Japan, two from China, one from Australia, and two from French

colonies. Amongst English entomologists, Dr. Wallace has

devoted especial attention to this subject, and he will, I know, be

most happy to give information to anyone wishing to take it uj?.

My own experience has been but very limited. I find that

Bombyx cynthia may readily be reared in common breeding cages.

With the Japanese worm, Bombyx yamamai, I have not been so

successful, as all my larva died last year, but I am trying it again

this season, and hope to have better luck. It seems, however, to

be much more delicate than Bombyx cynthia. Of Bombyx

paphia, the insect which produces the Tusseh silk, I obtained a

single female from six chrysalises sent from India in 1866. From

this source I was of course unable to secure a brood, and a large

number of chrysalises which I received the following year, were

unfortunately injured on the passage, and therefore did not hatch.

Independently of the stimulus afforded by the hope of adding a

really useful number to our native fauna, these insects are so

beautiful and interesting both in the larva and the perfect condition,

that their study will amply repay the trouble bestowed upon them.

Coming under this physiological section of my paper, there are so

many subjects which I hope wiU engage the attention of members

of this Society, that I can only enumerate two or three more.

Intimately connected udth the breeding of insects are the obser-

vations which have been made on the effects of different kinds of

food in the larva state on the perfect insect, as for instance, the

production, by feeding the larva' on certain plants, of dixi’k

varieties of Amphydasis betularia, (the pepper moth,) and

Arctia caja, (the tiger moth,) also the effect of heat and cold

on the retardation or acceleration of the pupa stage, and the size

of the perfect insect, of which the hot summer of 1868, afforded

some remarkable instances. One occurred to myself. I captured

a specimen of the common Pieris uapi, or green-veined white, so

small, that at first sight I thought I had got some rare species. It

measures only 1 inch 2 lines across the wings, whereas, the ordi-

nary measurement of this insect is 1 inch 7, to 1 inch 1 1 lines.

I observe, that several similar cases have been recorded lately,

and are doubtless to be accounted for partly by insufiiciencj" of

food for the larva owing to the drought, and partly from heat
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liaving so rapidly forced the insects through the pupa stage, tliat
tliey had, so to speak, no time to attain their natural size.

Ihese and kindred subjects derive a special interest from their
bearing on the great question of the origin of species. Another
obscure subject requiring much investigation is the periodical
aiipearance of certain insects. Last year afforded numerous instances
of this fact. To a certain extent every insect is more or less peri-
odical in its appearance, and I have frequently remarked, in particu-
lar seasons, the almost comjiletc absence of what are generally
common species. 1 believe it will bo found, on examination, that
a special and different reason for its periodicity exists in the case of
each individual species, and it is only by carefully studying its life

history that we can hope to ascertain this cause. Thus, for instance,
an unusually late frost in INfay may destroy entire broods of young
caterpillars, especially if they be in a delicate state from having
recently moulted, or in the case of diurnal Lepidoptera a few wet
days occurring shortly after they have emerged from the chrysalis,

may effectually prevent the union of the sexes and consequently the
impregnation of tlie eggs.

I must leave this wide field of physiological entomology, and
glance briefly at a few of the points conqinsed in the last division of
my subject, zoological entomolog}", which will probably after all

demand the greatest amount of attention from the entomological mem-
bers of this Society. One of their first duties, I ima^ne, will be
to complete, as far as possible, the collection in -the museum, and I
would suggest that a register, similar to the one recently published by
]\Ir. Carrington, of York, showing the locality, date of capture,
captor’s name, &c. bo kept with it. The occurrence of species new to
the county will of course be recorded and the specimens exhibited.
The formation of thoroughly authentic local lists, from which I
hope in time a complete insect feuna of the county may be compiled,
is highly desirable. The mapping out of the distribution of differ-

ent species is a subject which shoiddbe especially studied, as it may
assist us in solving some of the difficult questions connected with the
distribution ofspecies generally. Many insects are almost as much con-
fined tocertain localities as plants. Thusc.p. I discovered that very local

species, Arge galathea, in 18G4, confined to a single marsh in the
parish of Kirby Cane

;
the next year it was just as local but it had

changed its quarters, having migrated to a contiguous marsh. The

D
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following year it had shifted again to a third locality, and now for

the last two years it has either disappeared altogether, or chosen a

locality which I have not been able to discover. Other species

again show just the reverse tendency, instead of being confined to

one spot, they turn up singly under very different circumstances,

and in very different places. Moreover the widely distributed

species are not such as we should expect. I have been much struck

in comparing Indian with European Lepidoptera, to find, that

with the exception of the painted lady (Cynthia cardui) which seems

to he a cosmopolite, and Danais chrysippus, there is scarcely one

amongst the active and quick flying Rhopalocerse that is common to

the two continents. On the other hand amongst the Sphingidse,

many of which are very sluggish insects, I find two species of

Acherontia, (Death’s Head Moth) scarcely to be distinguished from

the European one, while the Indian specimens of Sphinx convolvuli,

Chterocampa nerii, Chserocampa celerio, and Macroglossa stella-

tarum seem to be identical with the European ones. I think that

by a careful study of the distribution of insects over a limited area,

we shall be more likely to understand facts like these than in any

other way, for in all natural phenomena the laws which regulate

those ofminor consequence and of more limited prevalence, govern

those also which have a greater importance and a more extended

influence.

Practically speaking, I think that the Lepidoptera of Norfolk

at least may be divided, according to the localities they frequent,

into five groups :

—

1st. The marsh species. These, of course, are more particularly

to be sought for amongst the broads of East Norfolk, and deserve

particular attention^ as there are many amongst them whose life

histories are not as yet known, and which are scarcely to be found

elsewhere in England.

2nd. The heath-loving species. These are also well repre-

sented in Norfolk, and amongst them is a small group of species,

including Lithostege nivearia, Acidalia rubricata, and Agrophila

sulphuralis, which seem to be limited to a narrow strip of country

on the borders of Norfolk and Suffolk, in the neighbourhood of

Thetford and Brandon. These insects, and the cause of their

narrow limits, require investigation.

3rd. The coast insects. These are found chiefly on the flat.
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sandy portions of the coast on the marrams. The lighthouses
form most productive traps for these species, and many varieties
may bo obtained from them. Another method for taking the
night Hying coast insects during the day, is to kick the ti?fts of
marram grass, by wliich means the noctum whicli conceal them-
selves amongst the roots during the day, may be dislodged.

4th. Forest insects. These, 1 think, will scarcely be found so
numerous in Norfolk as in the neiglibouring county of Suffolk.
Apatura iris, Lirnenitis sibylla, and the large fritillary, Argynnis
paphia, have not, I believe, as yet been recorded as taken in
Jiorfolk

; but I hope that by diligent search they will be found,
as I have met with two out of these three lino species within a
couple of miles of the border of the county. Possibly the rarity of
any very old woods in Norfolk may account for the absence of these
and other forest species, as I believe that insects will generally be
found to be amongst the oldest inhabitants of a district.

5th and lastly, there is a group of insects which are found
generally in the neighbourhood of cultivated ground, in hedge-
rows, fields, &c. 'Ihese, of com-se, are abundant in almost all
parts of the county. Amongst them are some which deserve to
bo studied not on account of their rarity or their beauty but
on account of the injury which they cause to the crops, and for
the sake of devising, if possible, measures to check their ravages.
Of these five groups of lepidoptera, the marsh species are

undoubtedly those which are most characteristic of Norfolk, and
which possess most interest in the eyes of coUectors. Owing to
the alterations produced by drainage, these species are fast
disappearing from every other part of England, and it is incumbent
on the Norfolk entomologists to work out the life histories of
many of them, before they become, like most of the fen birds,
altogether things of the past. There are, I believe, generally one
or two men who come down during the summer for the special
puqiose of collecting these marsh insects for sale

;
and I know

from the intercourse which 1 have had with some of these ento-
mologists, how much practical and interesting knowledge of the
habits of their prey they possess, and I hope that this Society
may be the means of inducing these men to come for^vard and
communicate their knowledge for the benefit of entomologists at
large.

D 2
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In the few remarks on the study of entomology which I have

just made, I have purposely derived all my illustrations from the

Lepidoptera alone, because it is only with this order that I have

any practical acquaintance, but I should be sorry on this account

to have it supposed that I would ignore the work to be done in the

other Orders of insects. On the contrary, it is just those branches

of the science which have received the least attention, which

require the more, and from the little experience I have myself had

and the results already recorded, I feel sure that Norfolk will

prove a rich collecting ground both for the Coleopterist and the

Hymenopterist, and I believe that those who will breed and

collect the Phryganidte or caddis-flies, will discover many points

of interest in their life histories, and be able to add several new

species to the British list.

Such, Gentlemen, is a very cursory glance at the work which

lies before the Norfolk entomologists
;
and, in conclusion, I would

sincerely congratulate you on the formation of a Society like that

to which this paper is addressed, and which I doubt not will afford

most efficient aid and stimulus in carrying it out.

VI.

ON THE MEEES OF WKETHAM HEATH.

By Henry Stevenson, F.L.S.

Read August 24-th, 1869.

On the 8th of August, 1869, in company with Mr. John Ringer,

of West Harling, I visited the three Meres on Wretham heath,

wliich, from time immemorial, have been the natural watering

places of the cattle and sheep depastured in that wild country;

and which, like oases in the desert, delight the eye with their

unlooked for and refreshing waters. Crossing a portion of Roudham

heath, we drove for some distance along the “ Pedder’s Way,” one

of the oldest roads in the kingdom, and turning to the left, past

the level crossing of the Great Eastern Railway, we entered upon

Wretham heatli, near the junction of the Watton extension with
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tho mam line. Jlere, following the “ drove ” road, as it is termed,
though scarcely more suited for locomotion than the surrounding
heath, with its mole-hills and rabbit holes, we drove on till the
old Thetford road crossed our path at right angles, and following
this to the left for a short distance, Rimjmere on the right,
backed by a small plantation of Scotch Firsj forming, with an
adjacent enclosure, a sheltering spot for the sheep that are here
washed and watered. At the present time this !Mere is not much
more extensive than a large pond, round, as its name implies, with
sloping margins, bordered with furze which plainly mark the
full extent of tho pool in wet seasons. A short soft turf, quite
firm enough to drive upon, covers the sloping sides

;
but at the

upper end is a beautiful white sand. This :Mere, which is pretty
deep in places, has no other vegetation on its banks than a small
patch or two of rushes, and its only denizens appeared to be two
couples of Dabchicks or Little Grebes, which played “heads and
tails ” after their manner, as long as w'o stood to watch them.

Retracing our steps to the “ drove ” road, we passed on to
Lanymere, about three quarters of a mile further, the site of
which, on the right hand side, is indicated from some distance by
a lising ground, crowned with fir-trees, which, tradition says, were
not planted by tho hand of man. In former years, when Lang-
mere was about three times its present extent, this grassy knoll,
with its ancient timber, was almost an island, the waters surround-
ing it in all but one spot which left a track-way wide enough for
stock to be driven in at night, and folded as it were within this
natural inclosure. Xow, the long water, from whence it derives its

name, is contracted within much narrower limits
;
and one or two

detached ponds or pulk holes, in front of the island, with soft
turfy margins sloping down to the water, and bordered at their
furthest outline with a fringe of furze bushes, assist the eye to trace
out the normal extent of this large fresh water basin.

On climbing the mound, to get a view of tho main water, several
wild Turtle-doves fled from the fir-trees, and the rattle of their
wings spread a panic amongst the wild fowl which, with their
young ones were scattered over the ^fere. At the first sight of a
stranger, for they seemed to care little for a shepherd and his flock,
some ten or twenty couples of duck and mallard rose from the
water, and circling round, made off no doubt for the more secluded
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waters of tlie Great and West Merc on Mr. Birch’s estate. The

mallards, as usual at this season, were distinguishable only by their

notes, having assumed for a time the duck’s plumage. Many flap-

]Ders, about half grown, and some, quite nestlings, were being escorted

by anxious parents amongst the sheltering rushes
;
and with the

aid of a glass I distinguished a female Shoveller duck, a species

which occasionally nests on our Broads, and which from her nervous

actions, had, I don’t doubt, good cause for alarm, in a little brood

close by. Two or three couples' of Dabchicks, and a flock of Lap-

wings, busily feeding on the opposite shore, completed the picture,

and a very pretty sight it was, with a bright gleam of sunshine

bringing out distinctly the different tints of their plumage.

About a mile further on, and still keeping to the “ drove
”

road, we came last of all to Foulmere, also on our right

;

but here, charming as is the aspect of this wide expanse of water,

with its small green islets and thick belt of rushes at the further

end, there is an absence of that utter wildness of character which

marks the other two. Beyond the Mere the gables of a farm-house,

barn, and cottages, accounted for the absence of the wild duck and

mallard. On one side a flourishing crop of “ golden gi-ain,” fenced

in and grown on the reclaimed soil, and on the other, within a

wide area of turf walls, a splendid crop of turnips, marked the

inroads of the plough, and the changes which still threaten the

wildest spots in this agricultural county. On this tine Mere,

though, like the others, showing evidences of having extended far

beyond its present borders, I saw several couples of Coots and

one small pair of ducks, which I believe to have been Garganey-

teal, a species which is accustomed to breed on our Broads and

inland waters. The Little Grebe, however, seemed the genus loci

as I counted no less than thirty, and nearly all old birds in full

summer plumage, so that their young were probably hiding in the

rushes. Good perch have been caught in this Mere, and the water

is extremely deep in places. A rising ground on the right, as at

I.angmere, is covered with firs, but whether planted or self-sown I

am unable to say. Bleak, however, as a large portion of this

extensive heath land still remains, one can scarcely realise its

lonesome wildness before the necessities of sheep farming led to the

formation of enclosures, here and there, thickly planted with firs

and other hardy trees, to screen the flocks from the biting winds
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Before also, witli a like object, thougli at the same time subserving
the picturesque, the rising grounds were planted as well, and
cultivation, as at Foulraere, seemed, with a magic power, to make a
garden smile in the wilderness.

Ut the true origin of these and other Meres in this county I am
unfortunately not geologist enough to give a satisfactory opinion

;

but when on the spot I gleaned certain facts respecting them which
will not, I think, be uninteresting to those who may be able to
explain their nature and formation far better than I can.

All these Meres lie witliin the Parish of Wretham, as well as
the Great and West Meres on Mr. Birch’s estate. At Kingmei-e,
jirobably from its adjoining the various boundaries, no less than
seven parishes have the right of watering sheep, viz :—Kilverstone,
Croxton, East and "West Wretham, Bridgham, Poudham, and
Lrettenham

; and the importance, therefore, of that supply, in
such a district, can scarcely bo over-rated. In former days so
much interest was taken in this one pool that, about harvest time,
many people would come from long distances, to see whether the
waters of Pingmere were high or low, these pilgrimages having a
special reference to the jirice of corn. If Pingmere was full the
price of wheat would go up

;
but would fall with the fall of its

waters. As a guide to the prospects of a wet or dry season, these
auguries taken from the Pingmere basin were no doubt correct

;

but the agricultural visitors to this watery oracle must have been
sadly depressed, when in 1859, they found the entire Mere dry as
the suiTounding heath. In that summer Mr. Piuger walked
across it in all directions, and a hole dug in the middle, about four
feet deep, supplied no water. It is a singular fact, however, that a
small pit hole, which was dug out some fifty j*ards from the basin
of the IMere, and close to the Thetford road, was soon filled with
water, and supplied all the sheep throughout that season. Mr. S.
Gayford, of Wretham, who had this pit made, and which Avas
full of water when I saw it, had also another made in the enclosure,
on the further side of the !Mei*e, on rising ground, and here also
water ivas found, although the Mere remained perfectly dry. On
the other hand, in some wet seasons, the Avaters of Pingmere have
not only filled the basin but have flowed over the road, till horses
could stand knee deep, and then, flooding the level heath, have been
known to extend themselves for nearly three mUes, down to the Poud-
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]iam houses. In that same summer of 1 859, Langmere was quite dry,

and Foulmere consisted oidy of a small pond at the further end of

the basin, and on all other portions was a flourishing crop of wheat,

oats, and vetches, when visited by Mr. Itinger and his farm

steward
;
the vetches not doing well were mown, and cow-cabbages

sown in their place. This was the first occasion that either of my
informants had known such an event witliin their time

;
but each

assured me that their fathers had often spoken of a tradition that

Foulmere was once dry, and that a crop of oats then grown upon it was
lost by the sudden influx of the waters, too rapidly for any portion

of the grain to be cut or carried. In the hot summer, of

1868, the waters were very low in all the three Meres, but never

dry. I have more than once heard it asserted that these Meres
have never covered so large an area since the late Mr. Birch, at the

cost of several thousand pounds, drained his West Mere in 1851,

and Great Mere in 1856; but if the above-mentioned tradition be

true, and there seems no reason to doubt it, since the same thing

occurred in 1859, it is evident these Meres have dried up from

other causes than drainage, and long before Mi'. Birch’s explorations

were ever thought of. In conclusion I may add, in evidence of

the antiquity of these waters, that in West Mere, with about eight

feet of mud, and in Great Mere, with not less than twenty feet in

some places, Mr. Birch discovered hundreds of bones, consisting

almost entirely of the Bed Deer (Cervm elephas) and the now
extinct Bos longifrons but amongst these was a goat’s skull, and
the skull of a boar or pig. A stiU more remarkable fact, however,

was the discovery in that neighbourhood, for the first time in the

British Islands, of the remains of comparatively recent specimens

of the European Fresh-water Tortoise {Emij’s hitaria). All these

bones, which, as before stated, were found under a great depth of

mud, were associated with the remains of “ pile buildings,” re-

sembling the ancient lacustrine habitations of Switzerland, and the

water dwellings still used by the inhabitants of Borneo. In those

pre-historic ages, then, we may presume that this vast heath

district was inhabited by wild tribes, living on the products of the

chase, and the finny spoils of their home waters.

Did the Great Bustard then wander, in large “ droves,” over the

yet unplanted waste, with tlie Ox and Red Deer of those early

times, to descend, even to our own days, as the last representative of
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a vani.slicil fauna 1 Speculation would run rampant witli such a
theme, and having adduced only such facts as I can personally
^ ouch lor, I will not seek to detain you with mere suppositions,
perhaps as wiki and unproductive as Wretluim heath itself.

VII.

OX THE FLIGHT OF BIRDS.

Bv Thomas Southwell.

Bead 30th November, 1S60.

Ihe paper to which I beg your attention this evening is devoted
to a subject of very great interest, but also one, the difficulty of
which, reuilers it incumbent on me to offer an tipology for presum-
ing to approach it

;
I must also, for the same reason, beg your kind

indulgence if occasionally I do not succeed in making myself so
clearly understood as I should wish to do.

In introducing the “ Flight of Birds ” to the Xorfolk and Norwich
Naturalists’ Society, I can claim very little originality for what I
have to say on the subject, I have simply endeavoured to put, in as
condensed a form as possible, all the reliable information which has
occiured to me in my readings on the subject of flight, interspersed
with such observations as have come under my notice in those
Ornithological pursuits which have formed rather the amusement
than the scientilic study of my leisure hours

j
the result will, I

trust, have some intei-est if not much originality.

Ihe chief object of this paper is that of inducing the Members
of this Society to give the phenomenon to which it refers, the
attention it merits, to induce them to observe and record their

observations, and I know of no branch of Natural Historv re(mrdin<»
1 • 1 1

o
winch there is such a paucity of original records, nor is there one
perhaps, taking it in all its bearings, which leaves more problems
to solve.

Of all the faculties possessed by animals, the most remarkable,
and until recently, the le;ist understood, is that of flight. Surely
nothing but long fofuiliarity with this astonishing power could cause
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xis to regard it with anything approaching indifference. The seem-
ing impossibility of a heavy body supporting itself in mid-air, and
with graceful and rapid motion gliding along, changing its direction

at will, apparently violating all the known forces of nature, is

sufficiently astonishing to attract the attention, and engage the re-

searches of scientific men—and yet, till of late, this subject has been
neglected or the theories formed to account for so remarkable a
phenomenon, have been altogether erroneous.

In attempting to ascertain the means by which a bird is enabled
to rise into the air, it has been the custom to regard its weight as

the chief impediment, and tire great stumbling-block to the arrival

at the truth seems to have been the very natural idea that buoyancy
was the first essential to flight, this however is now clearly shown
not to be the case, so far from being an essential, too great a degree
of buoyancy is an actual impediment, and weight is found in reality

to be the very main-spring of flight. When Hunter discovered the
presence of air-cells in the bones, and dispersed over various parts
of the bird’s body, it was believed that by means of inflating these
cavities with heated air, it was possible to increase its bulk, and at

the same time decrease its weight • unfortunately however, additional
bulk without a corresponding increase of weight (as will be shown
presently) would only enlarge the surface presented to atmospheric
resistance, rendering the too buoyant body of the bird a helpless

object, the sport of every changing current of air with which it came
in contact. If, as Sir Charles Bell'^' says, “ it is necessary that birds

as they are buoyed in the air, be specifically lighter,” and this is to

be accomplished by inflation with hot air, let us see what the result

would be. Captain Hutton, in a most interesting jjaper “ on the

Birds inhabiting the Southern Ocean,” printed in the “ Ibis,” for

1865, (to which I shall have occasion to refer more than once) has

given an admirable account of the flight of the albatross, and very

cleai’ly pointed out the mechanical principles by which it is effected.

He there shows that in order to bring the specific gravity of the

albatross to that of the atmosphere, the air-cells in its body should

contain 1,820 cubic feet of air, heated to 108 degrees—equal to a

sphere of more than 15 feet in diameter
;

“or, in other words, they

must be 1,200 times the size of the body itself of the bird,” which
he adds would give it, when flying, an Aldermanic appearance he

* Bridgewater Treatise on the Hand,
i>. 72.
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lias never observed. M. de Lucy calculates that a bird the size of
a raven, in order to render itself as light as the air, must increase
its dimensions to about a cubic metr6, or 35 feet 547 cubic inches.
It is obvious tlierefore that the air-cells which are so largely dispersed
over the b(jdy and in the bones of the bird, are not intended to enable
It to render itself lighter than the air, which would in fact reduce it

to utter helplessness. Without doubt, however, the air-cells are of
immense importance in many ways, the greatest of wdiich, perhaps,
is that of aiding respiration

;
they also form an admirable contriv-

ance for maintaining the temperature of the bo<ly, and by their
presence in the bones, give lightness to the skeleton without taking
from its strength Probably there arc many other useful purjioses

served by the air-cells, some of which have been hinted at but are
not clearly understood.

Tn another place Sir Charles Bell says, “ it is remarkable how
small an addition to their body will prevent them rising on the
wing,” and further tells us that binls are oviparous, because they
never could have risen on the wing, Avhen with young, had they
been viviparous. Tins would certainly have been true had the hot
air theory been the correct one, but I do not tbink we find it to bo
the case

;
the pelican and heron carry home heavy loads of fish to

their young, and the larger birds of prey rise with considerable
weights in their talons, the smaller ones with weights in proportion.
1 he flying mammals are A’iviparous, and tire bat not only carries its

young during gestation, but also attached to its bre<ists during their
babyhood, and that without apparent inconvenience in flight. We
must therefore, I think, seek some other reasons for birds being
created oviparous, r<>asons Avhich I have no doubt will be found to

apply equally to the oviparous reptiles, and to be altogether inde-

pendent of the faculty of flight. It is a mistake to suppose the
bird possessed only of sufficient jvowers of flight just to enable it to
sustain and direct itself in its passage through the air, for we know
circumstances in its chequered life often require the display of ex-
ertions immensely superior to those required for the mere ordinary
purposes of flight—now cradled by the wind, which bears it along
its way without the slightest exertion—anon, laboriously beating up
against a gale, which it taxes its utmost powers to succeed in making
way against—always pursuing or pursued, its safety and sustenance
depend upon its swifliie-ss and power of enduranca The vulture.
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instanced by Sir Charles Bell, and which he tells us the difference

of a full meal is sufficient to out-weight, and prevent from rising

until it has disgorged, probably owes its helpless condition to quite

another cause, namely the stupor attendant upon repletion, more or

less observable in all birds of prey, and not the mere weight of its

meal.

Of late years the possibdity of man being enabled to navigate the
air by means of suitable machinery, has been seriously discussed by
many men of undoubted learning and ability, particularly in France,

and, as might have been expected, their attention has been given in

the first instance, to the study of the laws which govern the flight

of animals, and the mechanical principles involved. The late Duke
of Argyle was engaged for many years in studying the same subject,

and his son has given us the result of his investigations in a
masterly chapter on flight, in “ The Keign of Law.” Thanks to the

patient and careful investigations of modern scientific men, “ The
way of an eagle in the air ” is no longer a mystery—its wonderful

powers can be dissected, as it were, and the various contending

forces called into action, to produce the phenomenon of flight,

examined separately—strange as it may appear at first sight, we shall

find it to be weight, and not buoyancy, which forms the motive power.

M. de Lucy, a French Doctor of Medicine, has written an elabo -

rate paper, “ On the Flight of Birds, of Bats, and of Insects, in

reference to the subject of Aerial Locomotion,” (a translation of

which has been made by Dr. Fox, of Scarborough,) in which he
has shown that three great properties are absolutely essential to all

winged animals : First, weight—-or the force of gravity. Second,

surface—or the area presented to atmosjjheric resistance; and
third, force.— or the power of projection inherent in the animal,

and exercised by it. On each of these it wdl be necessary to

dwell a short time, in order thoroughly to understand them.

1st. Weight, or gravity. “The idea of a weight, even very

light, suspended and moving itself in the air without any ajjparent

support—without the least supporting material—seems so little in

accordance with the daily experience of men, that we do not

willingly admit the fact of the bird possessing weight.” * No
wonder that so simple a solution of the difficulty, as what may bo

called the hot-air thegry, was universally accepted
;
but a littlo

* De Lucy, “ Flight of Birds,” &c., paragraph iv.
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tliought will show how erroneous is the conclusion. Without
weight the object would be helpless, it might floai, but it could
never /y; there would be no resisting force to form a fulcrum to
Its movements; it would in fact be part of the atmosphere, and
subject to it, wafted hither and thither without the means of
guiding itself or directing its motions. » No bird,” says the Duke
of Argyll, “ is ever for an instant of time lighter than the air in
which it flies

;
but being on the contrary always greatly heavier, it

keeps possession of a force capable of supplying momentum, and
therefore capable of overcoming any lesser force, such as the ordi-
nary resistance of the atmosphere and even of heavy gales of
wind. * Ihe bird being elevated in the air po.ssesses, in virtue of
its weight, a force, always exerting itself in a downward direction,
thereby producing motion, which if it has the power to control, will
prove the mainspring of its flight.

2nd. In order to counteract this downward force, the next
property is called into request—viz.. Surface. The expanded wing
of the bird is presented to the column of air perpendicular to
itself, and a new law of nature comes into operation—that of
atmospheric resishmce. This is not suflicient to counteract the
force of gravity without some mechanical action on the part of the
biril, but it would in a great measure break the force of the fall,

causing It to descend in a series of zig-zags, as a sheet of paper
falls from a balloon, or rooks descend from a great height to their
roosting trees. Although in a vacuum the force of gravity is abso-
lute, and all bodies of an equal mass fell through a given space in
precisely the same period of time, and with a velocity which
increases with the square of the time, yet, through the resistance
of the air, aU bodies passing through it are light in proportion to
their surface, and “ every body, wliatever its absolute weight or
bulk IS, may become, in the air, as light as a feather, by a simple
alteration of its form;”+ a bii-d, therefore, which with closed
Avings would come to tlie ground with great force and increasing
rapidity, by simply expanding its wings, so as to increase the sur-
face offered to the resistance of the atmospliere, in a great measure
overcomes tlie action of the well known force of gravitation. 'SVe
should expect to find the surface increase in duo proportion to the
weiglit of tlie animal to be supported in the air, but strange to say,

* “ Reign of Law,” i«vge 130. f Dc Lucy, paragraph iii.
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it has been shown by M. de Lucy that the extent of surface is

always in an inverse ratio to the weight of the winged animal

;

the heavier the animal, the smaller its wing surface referred to a

fixed standard—this is seen remarkably in flpng insects—the body

is very light, but the wing surface enormous.

3rd. The bird is now in mid-air, but the force of gravity would

soon bring it down, notwithstanding the ijarachute-like surface of

its expanded wings spread out to the resistance of the air—were

not some other action brought into play to overcome the balance of

gravity. This is the third property. Force, or the muscular power

of depressing the expanded wing, forcibly, and rapidly, so as to

cause the elastic column of air beneath to rebound with sufficient

force to destroy the remaining effects of gravity, and so to equalize

all the forces, as to leave the bird, which we have chosen as our

illustration, ready to pursue its course at will.

Before proceeding to consider the principal forms of progression

and the mode in which each is accomplished, it will be as well to

glance at the mechanism by means of which the result is brought

about.

The first thing which strikes us on examining the skeleton of a

bird, is its great lightness combined with strength. The bones are

thin and hard, not filled with marrow as in the terrestrial animals,

but cellular in their interior and filled with air
;
the broad surfaces

for the attachment of the muscles are evidence of great muscular

power, and the consolidation of the vertibrae of the back indicates

firmness and solidity. The neck and extremity of the tail are free,

but in the whole trunk there is great firmness and compactness.

The bones forming the shoulder girdle are particidarly strong and

well knit. The whole purpose of this beautiful arrangement is to

give power to the wings.

In wingless birds the keel of the sternum is altogether wanting,

but in birds of strong flight it is very conspicuous
;
the depth and

extent of this ridge indicate the development of the pectoral muscles

which here find attachment
;
two of these muscles (tlae 1st and 3rd)

produce the powerful downstroke of the wing, the other (the 2nd)

is the elevator. So immensely are these miiscles developed, that

according to Borelli they out-weigh all the other muscles of a bird’s

body taken together, whilst in a man they are but a 70th part of

the whole mass of muscles.
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rho fnrculnm (consisting of the clavicles anchylosed together at
thoir mesial extremities,) the coracoid hones and scapulars, all con-
verge on eitlier side at the shoulder, and form the point of articu-
ation for the hones of the wings

;
the furculum acts as a sprin<^ to

prevent the wmgs from striking too far up or down, ami thus
apping against each other, above the back or under the belly •

the coracoid bones are stays to the force of the pectoral muscles,'and the scapulars, imbedded in the muscles of the back, tend to
brace the dorsal and sternal portions of the skeleton together witli
irmness and elasticity. The bones of the wing are the same as
those of oim own arm ami hand, with some modification, and the
action of the elbow-joint, being only in one direction, when tlie
wing IS extended, it presents an inflexible surface during the down-
wanl stroke. To the bones correspomling to our hand, the prima-
ries, or gi-eat quill-feaUiers are attached

;
to the fore-arm (ulna and

r.ulius) the secondaries and wing coverts, and the tertials and
scapulars to the larger bone or humerus. I will not stop to speak
of the beauty of form and structure of the feathers with which
his wing IS furnished, except so far as is necessary in endeavouring

to show how this wonderful apparatus is made available for the
purpose for winch it was constructed.

1 ho front part of the wing, that first presented to the air in
forward flight, is stiff and unyielding, well adapted for cutting itsway t irough the air—at the extremity of the wing are placed the
large quil -feathers, or primaries

; they are very strong and rigi.l,
and bear the chief burden of the flight; the other feathers become
weaker and more pliable, as they are placed nearer to the body of
the bird, each feather strongest at the point of insertion, and be-
coming more and more yielding towards its extremity

; the whole
so set as to be parallel with the body of the bird when flyin^. the
points directed to the rear. Tliese feathers, which are divided into
two portions by a nearly central shaft, overlap each other, the
anterior web, which is the stronger and stiffer, being uppermost •

when, therefore, the down-stroke is delivered, the wing presents to
the air beneath it an impenetrable and unyielding surface, but
when the corresponding up-stroke is ma.le the yielding posterior
web of each feather becomes depressed by the resistance of the air
above, thus seiiarating the feathers so as to allow of the free passa-c
ot the air—by this means giving the maximum amount of force to
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tlie down-strokes, wliicli but for this contrivance would be neutral-

ized by the resistance of the up-stroke. In addition to this, the

under-surface of the wing is more or less concave, whilst the upper

surface is in a corresponding degree convex
;

it is obvious, there-

fore, that when the up-stroke is made the air will rush off and

through the wing in all directions, but when the motion of tlie

wing is reversed, the air will be gathered up in its hollow and the

resistance immensely increased. We can thus easdy understand

how it is that the depressing power of the up-stroke is as nothing

compared with the elevating power of the down-stroke.

The action of the wing which we have just described, would

only enable the bird to ascend perpendicularly, and a separate

motion would seem to be requii'ed to enable it to proceed in a

forward direction—this, however, is not the case, for, by a won-

derful contrivance, the same stroke which elevates the bird, gives

it a forward motion also. The mode in which this is effected is

thus described by the Duke of Argyle :
— “ The air, which is

struck and compressed in the hollow of the wing, being unable

to escape through the wing, owing to the closing upward of the

feathers against each other
;

and being also unable to escape

foi'wards, owing to the rigidity of the bones and of the quiUs in

that direction, finds its easiest escape backwards. In passing

backwards, it lifts by its force the elastic ends of the feathers

;

and thus, whilst effecting this escape, in obedience to the law of

action and reaction, it communicates, in its passage along the whole

line of both wings, a corresj^onding push forwards to the body of

the bird. By this elaborate mechanical contrivance, the same

volume of air is made to perform the double duty of yielding

pressure enough to sustain the bird’s wmight against the force of

gravity, and also of communicating to it a forward impulse. The
bird, therefore, has nothing to do but to repeat, with the requisite

velocity and strength, its perpendicular blows upon the air, and by
virtue of the structure of its wings, the same blow both sustains

and propels it.”*

The form of the wing varies very greatly, and determines the

velocity and style of flight of its owner. Tliose birds, with very

long and pointed wings, possess the greatest pow’ors of flight, as for

instance, the sharp-winged merlin for speed, and the long-w'inged

* “ Bcigii of Law,” 5th edition, pp. 138, 139.
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albatross both for speed and endurance. The latter seems to ily
without the slightest effort, and never to tire. The swift is
another e.^ample of graceful and rapid flight-the longest summer’s
day, from dawn till dusk, seems too short to tire it -high ui) in
the air, it looks like the birds we used to draw at school—one
dark hue for the body, the rest all wings. The rounded wing
indicates diminishe.l power and a more laborious style of flight.
4 be partridge flies with great rapidity, due to the momentum im-
parted to Its heavy body by the rapid strokes of its short powerful
wing^, but It po.ssesses none of the airy elegance of its long-winded
brethren and continues its flight no longer than is nece.s.sary to
change its feeding ground or secure its safety.*

Again, the wing of the divers is reduced to the .smallest dimen-
sions compatible with flying at all, and is as useful for progression
under-water as through the air-it, in fact, serves two purposes
and in two different elements-in the air as a wing, and in the
water as a fin. The penguins are incapable of flight, but use the
wing with great effect in diving

; the same may be said of the
great auk, a bird iurmerly found in the northern seas, but now
probably extinct. As niiglit be expected, the wing of the diving
birds is specially adapted to their mode of life; the quill feathers
are short and stiff, and in the species just mentioned, it is reduced
o a mere paddle to aid progression under water. The same
gmdations may be tmeed in the land birds, from the long-win.^ed
kite to the ivingless apterix. With the exception of those few
which are unable to sustain themselves in the air, the divers flywith great velocity, the wings being worked with extreme rapidity
by very powerful muscles, but they are possessed of very little
facility of evolution, flying straight to and from their feeding

* What has been said with regard to weight, and the form of the wing inbirds, applies equally to insects. The hawk moths have very large bodies.roadest at the thorax, the abdomen stout but tapering, the wings arelong, narrow, and pointed, and their flight direct and rapid almost Syondconception. The flight of the cabbage butterfly, with its thin, hght bland lai^ge rounded wings, is feeble and uncertain in the extreml-it hi’

u sects recently, I was struck with the position in which the wings of oile ortj o huniining-bird hawk moths were set; the iiosition was prfeisely thiwhich would lie assumed for the piiniose of hoi'erin>j-& style of fliitforwhich this beautiful insect is so celebrated.
^

E



50

grounds—rising with difficulty and alighting with a splash.

Compare these with another class of ocean feeders, the gulls and

terns, which take their food generally on the wing
;
nothing can he

more gi-aceful and rapid than the flight of these birds—the

beautiful little terns stopping in their rapid flight in a moment,

and dashing headlong into the sea to secure their prey.

The equilibrium of the bird is maintained by the relative position

of the wings and the heaviest parts of the body—the wings being

placed above, and close to, the centre of gravity, the heavy body

of the bird serving as ballast to keep it always in one position, and

as a fly-wheel to store up and regulate the momentum acquired by

the action of the wings.

Having, by repeated flappings of the wings, raised itself into the

air, and acquired a certain degree of momentum, many birds

possess the power of “ sailing,” or continuing their course without

motion of the wing, for a considerable length of time. The most

wonderful example of this mode of flight is the albatross. “I

have watched them by the hour,” says Major Holland,* “ in the

strong trade winds off the Cape of Good Hope, when the ship has

been reeling and staggering before the driving gale, making thirteen

knots, with no sail but a close-reefed fore and main topsail, shoot

by her like a swift arrow, passing about a mile a-head and then

just turning on one side, without a flap of the wing, they rose some

200 feet, and swooped past again, against a breeze which the ane-

mometer showed was travelling at twenty-six to thirty miles an hour.”

Captain Hutton, in the article before quoted,t says, “never have

I seen anything to equal the ease and grace of this bird [the

albatross] as he sweeps past, often within a few yards, every part

of his body perfectly motionless, except the head and eye, which

turn slowly and seem to take notice of everythhig. I have some-

times watched narrowly one of these birds sailing and wheeling

about in all directions, for more than an hour, without seeing the

slightest movement of the wings. This is, however, longer than

usual.” In order to perform this seemingly difficult feat of

“ sailing,” the bird first acquires, by means of its wings, a certain

degree of momentum, it then, by combining the pressure of the

air against its wings, with the force of gravity, according to the

laws of mechanics, as we have described before, is enabled to sail

* In a letter to the writer. + “ Ibis,” 1865, p. 294.



in any direction it pleases, so long as the momentum lasts. “ Ifwhen sailing against the wind, the inclination of the body is such
that the upward pressure of the wind against his wings and body
just balances the force of gravity, his momentum alone acts, and
he sails straight in the ‘ winds eye.’ If he wishes to ascend, he in-
c ines his body more to the horizon by means of his head and tail.”#

i hero is still another feat performed by some birds, requiring
pater skill, and power of wing more wonderful, even, than that
just descnbed, if we bear in mind the diTGci fomard impulse given
at every stroke of thd wing in ordinary ilight. This is the power
of “hovering/’ or remaining suspended in the air without prorrres-
sing hung like a speck in the clouds, as we often see the kestrel
when hunting over the fields in search of its prey. The mode in
which this IS accomplished, is thus graphically described by the
Duke of Argyll Of course, if a bird, by altering the a.xis of
ts own body, can direct its wing-stroke in some degree forwards.

It will have tlie effect of stopping instead of promoting progression!
But in order to do this, it must have a superabundance of
sustaining force, because some of this force is sacrificed when the
stroke IS off the perpendicular. Hence it follows, that birds so
heavy as to require the whole action of their wings to sustain them
at all, can never afford this sacrifice of the sustaining force, and,
except for the purpose of arresting their flight, can never strike
except directly downwards -that is, directly against the opposing
orce of gravity. But birds with superabundant power, and lon<^
sharp wings, have nothing to do but diminish the length of stroke'"
and direct it ofiF the perpendicular, at such an angle as ^vill bring
all the forces bearing upon their body to an e.xact balance, and
they will then remain stationary at a fixed point in the air.

“They are greatly assisted in this beautiful evolution by an
adverse current of air; and it will always be observed, that the
kestrel, when hovering, turns his head io wind, and hangs his
whole body at a greater or less angle to the plane of the horizon.

hen there is no wind, or very little, the sustaining force is kept
up by a short, rapid action of the pinions, and the long tail is
spread out like a fan, to assist in stopping any tendency to onward
motion. AVhen there is a strong breeze, no flapping is required ataU—the force of the wind supplying the whole force necessary to

Ibis, 1S65, p. 296.



52

counteract the force of gravity
;
and in proportion to the increasing

strength of the wind, the amount of vane which must he exposed

to it becomes less and less. I have seen a kestrel stand suspended

in a half-gale, with the wings folded close to the body, and with

no visible muscular motion whatever. And so nice is the adjust-

ment of position which is requisite to produce this exact balance of

all the forces bearing on the bird, that the change in that position

which again instantly results in a forward motion, is very often

almost insensible to the eye. It is generally a slight expansion of

the wings, and a very slight change in the axis of the body.”*

In order to turn when on the wing, a bird does not shorten the

stroke of one wing and exercise the other with greater violence, as

we should do with the oars of a boat, to produce the same effect,

nor does it use its tail as a rudder, or the swift, which has a very

small tail, but great facility of evohition, would be unable to

pursue its circling flight—but it appears to be the result of an

involuntary effort of the bird, as we turn or incline to the right ox-

left in walking
;
the wing on the inside of the curve is depressed,

and that on the outside elevated, to a corresponding degree, and in

proportion to the sharpness of the curve. Captain Hutton says,

the albatross turns in this way when soaring, the wings remaining

rigid the whole time, and sometimes depressed to such an extent

as to be almost perpendicular to the sea
;
and this inclination of

the wings is ahoays seen when the bird is turning, but at no other

time. The same may be constantly observed in the swift. The

tail having no lateral motion, could have little or nothing to do

with the change of direction. The chief uses of the tail appear to

be, the additional surface it enables the bird to present for its

support in the air—to assist it in rising or falling by its upward ox-

downward deflection
;

it also, doxxbtless, assists the bird in stopping

or slowing itself, and in maintaining its general equilibrium.

The rapidity with wlxich the wing strokes follow each other ixx a

strong flying bird is enormoixs
;
so rapid are they, that ixx many

birds it is impossible to follow them with the eye. The Duke of

Argyll says, the heron, Avhich is remarkable fox- its slow aixd heavy

flight, flaps its wings no less than 120 to 150 times ixx a xninute
;

counting both the up and dowix strokes, there arc 240 to 300

separate movements per minute. But this is as nothing conxpared

* “ Reigu of Law,” pp. 160—2.



with the rapidity of some birds. Try to count the pulsations of
tlio wing of a kingfisher, or of the short-winged puffin—it will be
found not only impossible to count them, but the wing itself will
jccome blurred, or lost to the vision, in consequence of its rapid
motion.

It IS a matter of considerable difficulty to obtain reliable data as
lo the actual velocity with which binls travel through the air,
the speed acquired, however, is certainly very great. Professor
O wen mentions the historical falcon belonging to Henry the Fourth
of h ranee, which flew from Fontainbleaii to Malta, a distance of
1.350 miles in one day, and remarks that “ the flight of a hawk,
when Its powers are fully exerted, is calculated at about 150 miles
an hour. He also tells us the eider duck’s usual flight has been
estimated at the rate of 90 miles an hour.* Audubon estimates
the thght of the American passenger pigeon at a mile a minute.
J igcons, he tells us, have been killed in the neighbourhood of New
York, with their crops full of rice, which they could not have
collected nearer than the rice-ficlds of Georgia and Carolina. “ As
their power of digestion is so great that they decompose food
entirely in twelve hours, they niusL in that case have travelled
between three and four hundred miles in six hours, which shows
their speed to be at an average of about one mile in a minute.”
learn says, “ the trumpeter swan going down wind in a brisk gale,

cannot fly at a less rate than 100 miles an hour.”f The well-known
uistinct which prompts the carrier pigeon to return to its home
immediately upon being set at liberty, should it be carried to a
dishmce, has been made use of from very early times to convey
intelligence. Two thousand years ago, according to Diodorus
Siculus, they were used for this purpose; more recently, five
hundred years ago, the Turks sent iutelligence by relays of pigeons
(Stanley), and even now the Electric Telegraph has not quite driven
them ofl' the road, although it has robbed their occupation of its
usefulness, and left nothing but the sporting element; in the
present day they are generally sent up from race-courses, the birds
being matched against each other for speed. Never having myself
witnessed the wonderful way in which the bird proceeds to ascer-
tain the direction it must take in onler to reach its home, I will

* Todd’s “ Cyclopasdia of Anatomy, ‘ Aves,”’ p. 298.

t “ I5roderq> Zoo. Recreations,” p. 145.
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quote a letter, in which Major Holland has kindly described it to

me :

“ In my early days,” he writes, “ I was accustomed to see

carrier pigeons sent up from Goodwood to London, (about 50

miles, 62 by road), six used to be sent in each flight
;
they were

started from the top of a lofty hill some 600 feet above the sea-level,

and on a clear day, the Thames (^.e. the glitter of the water in the

sun) could be made out from the hill with a glass. I have often

timed them—they generally were from twelve to twenty minutes

‘towering up,’

—

i.e., wheeling round and up in a spiral directly

over the trap
;
they rose in this way till nearly out of sight, and

then (apparently catching sight of their destination) they make

straight for it with a swoop like a hawk ‘ stooping ’ on its prey :

the news they conveyed was invariably received within the hour,

so, deducting the time occupied in ‘ towering ’ and catching them

on arrival, they were probably not more than thirty minutes, or

perhaps twenty in traversing the 50 miles.” It will be seen that

only an approximate idea of the bird’s speed can be obtained from

the duration of these matches
;
indeed, the actual speed seems to

be one only of the many qualities necessary to make a first-rate

carrier; it must mount rapidly and decidedly, commencing its

“ bee-line ” homewards as soon as it has towered high enough, and

alight freely upon its arrival at its home, as the time is reckoned

from leaving the trap to the delivery of the despatch. Major

Holland suggests that in order to ascertain really the rate at which

the carrier flies, it should be observed at some match the second at

which the first good “ clear headed, decided ” bird makes his un-

niistakeable swoop right away, and have the time taken carefully

when he first comes in sight at his destination, (not waiting for him

to light, which he will not do till he has circled once or twice around,

as though to check his speed,) and “ the intervening time will give

the true speed of flight.” I hope this will be done by some person

who has the opportunity. Amongst the recent flights, I have

observed the following recorded in the newspapers ;
—

About Minutes

From Miles. occui>ied.

Chichester \ to London 60 ... 87

60 ... 78

60 ... 85

Brighton : 51 ... 75

Romford 99
12 ...



Ihe last was said to be a very slow flight. Supposing the first

four birds to have occupied half the time assigned to them, in

starting and aligliting, as it seems probable they would, then their

average speed would be 85 miles per liour. ISIany remarkable
instances of pigeon flights are on record. Eennie (“ Faculties of
liirds ”) mentions one from Paris to Cologne in two hours and five

minutes, at the rate of nearly 150 miles per hour. Bishop Stanley
records the flight of a pigeon to a part of Holland, .300 miles
distant, in five hours and three-quarters, at the rate of above 50
miles an hour, supposing the bird lost not a moment and pro-
ceeded in a straight line, which is not likely. Yarrell (vol. ii, p.
29G, 2nd Edition) also mentions a number of birds sent up from
London, the first of which arrived at Antwerp, a distance of about
240 miles in five hours. But the most wonderful instance with
which I am acquainted, is recorded by iSlr. Yarrell, in the preface
to the second supplement to his “ History of British Birds.” Mr.
Yarrell cpiotes a letter written to him by Sir John Eichardson, in

which ho says :

—

“With respect to Sir John Boss’s pigeons, as far as I can recollect,

he despatched a young pair on the 6th or 7th of October, 1850, from
Assistance Bay, a little to the west of Wellington Sound, and on
the 13th of October a pigeon made its appearance at the dove cot
in Ayrshire, from whence Sir John had the two pairs of pigeons
which he took out. The distance direct between the two places is

about 2000 miles.” Well may Mr. Yarrell add, “by what extra-
ordinary power did this interesting bird find its rvay, and by what
route did it come ?

”

Major Holland estimates the flight of rooks “ going home to bed,
with full stomachs, and taking it easy,” at about 26 to 30 miles an
hour; the speed of the albatross, in its swoop pivst the ship in

company with which it is cruising, he reckons at about 90 miles an
hour, “perhaps rather more than less.” The swallow. Bishop
Stanley computes at 90 miles, and the swift, when dashing in
headlong flight round the old church tower, chasing its companions
in sportive flight, iMr. Strickland* believes to fly at the rate of
from 130 or 140 miles per hour. The wood-pigeon flies, according
to the same authority, from 90 to 140 miles in the hour, and the
rock-dove even more than this. But superior to all,—inasmuch as

* Field, loth March, 1866.
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their very existence demands that they should be swifter on the

wing than the birds on which they prey—are the falcons. An
eagle in the Pyrenees, Bishop Stanley tells us, was timed crossing

a valley, and found to be going little short of 140 miles an hour.

Audubon says, “ the fishing eagle of America dashes down upon

its prey with such rapidity as to cause a rushing sound like a

violent gust of wind amongst trees, and that its fall can scarcely

he followed by the eye.” In the Field, for March 10th, 1866,

Mr. W. J. Strickland says, “ I have not the slightest hesitation in

saying that I believe the peregrine falcon is capable of attaining a

speed of from 150 to 160 miles an hour. Let those who are

incredulous draw their conclusions from actual observation, and not

from what they consider possible. Certainly, I never saw any

object move with such intense velocity through the air as the jDere-

grine in his death rush, and the depth with which the body of the

pigeon or partridge is frequently ripped up, strongly corroborates

tlie impression which my sight has conveyed.” “ Peregrine,” well-

known in the Naturalists’ column of the Field, writing on the

same subject, thus concludes:—“And yet 150 or 160 miles an

hour, or rather at that rate, is a wonderful pace
;
and it is difficult

to conceive any creature with lungs, living through it. Think of

the express as it flashes by the station, with just a clatter and con-

fusion of windows ! It is gone
;
but its pace is not half that

which we have just given to the peregrine. And to much more

than DOUBLE the speed of the express ! Very well
;
but I can

hardly as yet believe in anything faster than 150 miles an hour.

In that, however, I do believe.” Difficult as it may be to ascer-

tain the exact speed Avith Avhich birds wing their Avay through the

air, there can be ho doubt that they are capable of attaining an

immense velocity, and I do not think “ Peregrine” has over-rated

tlie flight of his favourite falcon.

This power of passing Avith ease and rapidity OAmr long distances

is of vast importance to birds living in communities
;
rooks for

instance A\muld soon exhaust the supply of food in their OAvn

neighbourhood, Ave find therefore AAdiere they muster strong tliey

always go some miles from their homo to feed. Herons go long

distances in search of food, and these birds, as Avell as rooks may

be seen high in the air returning to their roosting places, their lofty

flight and direct course indicating the journey to be a long one



Mr. Steven.^oii tells me he is satisfied the guillemots and gulls seen

feeding in Yarmouth and Lowestoft roads during the breeding sea-

son, come from the great nesting places on the Yorkshire coast, and

Mr. Yarrell * states, on the authority of Dr. Jenner and Rev.

Nathaniel 'rhornbury, that the domestic pigeons about the Hague,
“ make daily marauding excursions, at certain seasons of the year, to

the opposite shore of Norfolk, to feed on vetches, a distance of

forty leagues.”

Sir Thomas Browne, whose keen ob.servation nothing e.scaped,

speculated in his “Hawks and Falconry” on the “swiftness of the

hawk,” and “the measure of their flight ”... and ad<ls, “ how far the

hawks, merlins, and wild fowl, which come unto us with a north-

west wind, in the autumn, fly in a day, there is no clear account, but,

coming over the .sea, their flight had been long or very speedy.

For I have known them to light so weary on the coast, that many
have been taken with dogs, and some knocked down wdth staves

and stones.”+ We are not much better informed on this subject

now than we were two hundred years ago, when Sir Thomas Browne
penned the above observations; the exhausted birds still arrive on

the coast, and after a brief rest to recruit themselves, disperse inland,

but whence they come, and by what route, the scraps of evidence

we possess, only enable us to guess. Our subject is ^flight, not mi-

gration, and I must only touch upon the latter so far as it serves to

illustrate the immense power of enduring protracted flight, possessed

even by some of the weakest of our land birds
;
but that many of

our little spring migrants can endure the fatigue of such a flight a.s

they must make to reach our shores, is too wonderful to believe,

were it not placed beyond all doubt that they do undertake such

flights, from the the fact of their having been captured on board ships,

far from any land. That the albatro.ss shoitld follow a ship for many
days in succession, or that the Cape pigeon .should be known to

have done the sjtme for a distance of 1500 miles, or that the same

giant petrel (Procellaria gigantea) for three weeks, should hover about

the vessel in which Mr. Gould was sailing,^; is sufticiently astonish-

ing, even allowing them an occjisional rest on the surface of the

water. But what shall we say to the great tit (Parus major), 920

* Vol. 2, p. 292, second edition.

t Sir Thomas Browne’s Works, tract v, vol. iv, p. 189, Wilkin’s edition,

i “Ibis,” i860, p. 292.
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miles from land, or tlie tit-lark, 1300 miles on the one side from
the nearest main land of South America, and on the other, 900 miles
from the Island of Georgia ! Both these instances however, are
recorded by Bishop Stanley,* the former on the authority of
Foster’s North America, and the latter on that of Dr. Traill, who
saw the interesting little wanderer at Liverpool, where it was con-
veyed by the ship on board which it was taken. Thompson, in his
“ Natural History of Ireland ” t gives an interesting account of a
flock (or it may be flocks) of snowy owls, which for several days
followed a ship on her voyage from Quebec to Belfast, in November,
1838. The ships “ log-book ” states that thirty or forty were seen
on the 16th November; on the 17th a few alighted on the masts,
and two were captured; on the 18th, fifty or sixty flying about and
alighting on the rigging; 19th and 20th, owls seen both days and
two more captured

;
on the 21st, a gannet and a curlew were seen,

but the owls appeared no more. “ The vessel was about 250 miles
from the Straits of Bellisle, the south-east point of Labrador, when
these owls first appeared, but sailing eastward, was, on the day they
were last seen, about 740 miles distant thence, and 480 miles from
the southern extremity of Greenland, which, for some time, was
the nearest land. From the birds appearing and disa]3pearing at
uncertain intervals, and in fluctuating numbers, IVlr. Thompson is

of opinion, the same individuals did not present themselves on each
occasion,butthattheywere successive flocks migrating to more southern
latitudes. The captain of the vessel describes the appearance of these
splendid birds, hovering hi silent flight around his ship in mid-sea, a.s

beautiful in the extreme. Many other instances of the extraordi-
nary powers possessed by birds to endure protracted flight, are on
record, but these well authenticated examples are quite sufficient for
the purpose of showing how wonderful is the power which enables
creatures, so delicate, and apparently so feeble as our little summer
migrants, to obey the mysterious instincts of nature which urge
them to face all the dangers of an adverse element, and wing their
way from distant climes

;
returning, in some cases, almost to the

day, to the land of their birth, to fill our groves with melody, and
labour ceaselessly for our benefit.

1 have endeavoured, hurriedly, and I fear imperfectly, to show
* Familiar History British Birds, vol i, p. 94, third edition,

t Vol i, pp. 102—6.
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how the opposing forces of gravity, and the resistance of the

atmosphere—the first represented by the weight of the bird,

exerting a constant downward influence
; the second being made

available by the surface j)resended to its action by the open

Avings of the bird, and forming the fulcrum against which
the mechanical force of the wing stroke is directed—hoAv these

two forces, equalized by the vital force of the bii-d, form the

resisting media which enable it by muscular action to mount into

the air. I have next tried to explain briefly, the wonderful

mechanism by which the Aving is Avorked, the construction of the

Aving and its various forms, some of the principal forms of pro-

gression, and the mode in Avhich each is accomplished, and, finally,

have A'entured a few remarks on the speed acquired by birds, and
their power of sustained flight.

Iti conclusion, I cannot help expre.ssing the Avonder and admira-

tion Avith Avhich this display of the wisdom of the Allwise Creator

fills my mind, and, I doubt not, the mind of everyone present
;
hoAv

great the contrast betAveen the silent and mighty working of

natures unchanging laws and the puny efforts of man, Avho with

all his boasted skill, has not yet been able to construct a machine

to enable him to navigate the air, and eA^en Avith the bird before

his eyes has failed to learn its lesson.

VIII.

MISCELLANEOUS NOTES AND OBSERVATIONS.

Aqoila crysaetus. Golden Eagle.—The first authentic instance,

to my knoAvledge, of the appearance of the Golden Eagle in

Norfolk occurred in November, 1868, under the foUoAving circum-

stances :—The bird AA'as found dead in the Stiffkey Alarshes, by a

fisherman named Green, Avho communicated the fact to Mr. T. J.

Mann, my informant, Avho happened to be shooting in that neigh-

bourhood. That gentleman carefully examined the bird as it lay,

but finding it too much decomposed for preservation, secured the

sternum and feet, from Avhich the species Avas readily identified.

From an examination of one of the feet and from Mr. Mann’s
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description of the plumage of this bird, I have no doubt that
it was an adult male, and judging from the locality in which
it was found close to the sea—it was most i^robably the victim of
a random shot, and died almost as soon as it reached the shore.

Crus cinerea. Crane .—The spring of 1869 has been remarkable
from the fact of several of these fine birds—usually considered
very rare visitants to our coast— having appeared in Norfolk, and
other parts of Great Britain.

About the 7th of May, a young male, which was seen in
company with another, was shot in a barley layer on Mr. B.
Hume s estate, near the borders of the two parishes of West
Somerton and Winterton. On the 25th of May a second was
shot at and winged in a Salt Marsh at Tlromham near Lynn,
and was kept in confinement till the 5th of June, when it died.

Again on the 4th of June, another young male was shot at South
Pickenham, near Swaftham, which, with four, stated by a cor-

respondent in the “Field” to have been seen at Burnham, of
which two were said to have been killed, were probably members
of one flock dispersed o.ver that part of the county. The
occurrence of so many examples of this bird in one season is the
more remarkable, inasmuch as not more than four are known to
have been obtained in Norfolk during the last half century. In
Sir Thomas Browne’s time the Crane is said to have appeared often
in hard winters.

Mortality amongst Swallows and Martins.

—

The unusually
low rate of temperature which prevailed towards the end of May,
appears to have caused the death of a very considerable number of
Swallows, Martins, and Swifts, throughout the county, the
particulars of which have reached me from various quarters.

Most of them appear to have been found dead on Saturday, the
29th of May, having been seen for two or three days previously
in a very feeble and emaciated state. Hundreds appear to have
died about this time throughout the county. Indirectly the
extreme and unseasonable cold, was, no doubt, tlie cause, but on
examining the register kept in the rooms of the Literary Institution

in this city, I find that between the 24th and 29th of IMay, the
temperature varied at night between 48 and 40 degrees, the lowest
being on the Saturday, at vdiicli time the chief portion of the
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])ir(l.s liad pcrisliecl. I tlierofore attribute tlieir death rather to
hunger than cold; since the absence of sun deprived them of
their usual insect diet, and when thus enfeebled the cold had a far

gl cater effect upon their vital jJowers. I examined several and in
all cases found them only skin and bone, their breast-bones being
painfully sharp, and showing plainly the amount of their iiriva-

tions. Swallows and House Martins evidently suffered most, and
Sand Martins in a somewhat less degree, being essentially a
water-side species. Swifts were also picked up, but these birds,

later breeders than the rest, I imagine must have betaken them-
selves southward to avoid a like fate.

On the 27th of May, a gentleman driving from Hridgliam to
Marling, found the parapet of the bridge over the Thet lined with
Swallows and Martins, which did not attempt to fly away. Some
sat in the road and scarcely troubled themselves to stir as ho
approached. On the morning of the 29th, INfr. Solly, a butcher, in
passing over the same bridge, literally drove over a group or two of
these poor birds, which he, of course, imagined would rise on his
approach, but on descending from his cart found them too feeble to
fly, and many of them dead. 'J'hey sat in clusters of four or five,

with their heads inwards and huddled together for warmth. They
had collected on the south side of the bridge, protected from the
north and east by a small plantation, and of course whilst able to
seek their food had frequented the water’s side. At 'West Harlin"
j\fr. J. Ringer had several picked up dead in his paddock on the
29th, and one in a chicken’s coop

; whilst for a day or two before
his men observed them flying into the cattle sheds and stables for
shelter whenever a door was left open, tamed to a most pitiable
extent, by their want of food. From Yarmouth and Lynn the
same accounts were received and at the same time, between the
27th and 29th Mr. Cole, a bird-stuffer in Norwich, had upwrards
of sixty birds, chiefly Swallows and Martins, with a few Swifts,
brought in dead, or dying, by boys, for sale. One man brought in
twenty, all picked up in the vicinity of this city. Mr. Crompton
ascertained that at Haveringl.and as many as seventy were picked
up dead under the cattle sheds, apparently almost all the birds of
the Swallow tribe in that neighbourhood, and similar reports have
appeared in our local journals from many other localities.

In Suffolk, the same mortality was noticed, and Mr. T. E.
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AVilkinson, of Eickiiighall, in a letter to the “ Times ” of June
4th, says :

—“ Dozens of Swallows and Martins Avere found lying

dead in this neighbourhood on Sunday last, May 30th, after a

severe hoar frost.” A similar occurrence is recorded in 1816 by
Messrs. Sheppard and Whitear in their “ Catalogue of Norfolk

and Sufiulk Birds.” At that time, as late as the 4th and 5th of

June, hundreds of these birds were picked up at Christ Church,

Ipswich, which had collected in knots, and sat on the grass in

parcels of thirty and forty. The same summer many House
Martins were found dead in Norfolk, and some were so weak that

the cats sprang upon and killed them as they flew near the

ground .—Henry Stevenson.

Note on the recent Visitation of Lady-birds, &c.

—

Norfolk

has shared the advantages derived from the timely visit of immense
flights of Lady-birds, and the plague of Aphides, from Avhich

vegetation was suffering so severely, has rapidly disappeared before

them. There has been great discussion as to how far we are

indebted to immigration for these friendly visitors, and from

whence they come
; of course opinions differ greatly, but I am

inclined to believe we need not revert to that shadowy land, “ the

Continent,” to account for their presence.

In my OAvn garden there have been immense numbers, but the

numbers of the larvse, I observed, Avas also very gi-eat. Their

onward movement in search of fresh supplies of food would, I

think, account for their congregating on the shore, which has Jed to

the impression that they had just arrived in this country , but

their flight, although strong and rapid, is not, I believe, sufficiently

sustained to carry them far over the sea, into which they Avould

drop exhausted and perish.

In support of this vieAv I Avill mention a circumstance which
occurred off the Norfolk coast, on the 24th of July last. A
yacht belonging to Mr. CressAvell of Lynn, sailing off Hunstanton,

passed through a mass of dead Lady-birds, accumulated on the

surface of the Avater, about ten feet broad, and extending for tAvo

or three miles, bearing the appearance of a black stripe on the

water.
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Ihis occurred in the Wash, about nine miles from the Norfolk
and thirteen miles from the Lincolnshire shore

;
the wind was

very light in occasional putts from ott’ the Norfolk shore, and the
exact locality the entrance to the channel called the “ Bull dogs.”

iMr. Cresswell accounts for the presence of this vast mass of
dead Lady-birds as follows :—At low water there are uncovered
sands, with pools and channels between them, extending from
the shore to the navigable channel called the “ Bull dogs.”
lie presumes that the mass of dciul Lady-birds in the “ Bull
dogs ” were drowned by the rising water covering the crown of
the sands on which they had rested, and brought by the current
into the vast accumulation the ** Wild Luck ” passed through.

There is very little doubt these Lady-birds left the Noiiolk
shore, and alighting oii the first uncovered spot they came to,

were saved from dropping exhausted into the sea, only to

bo drowned by the rising flood which gradually covered their

island resting place. But had they possessed the strength to

renew their flight, and chance directed them either to the Norfolk
or Lincolnshire coast, any person witnessing their return would
probably have been impressed with the belief that they were a
fresh arrival from “ the Continent.”

At the same time and place the “ Wild Duck ” w’as surrounded
by an immense swarm of what at tlie time were believed to be
Wasps, but which, from the description, I have no doubt were
SyrphidiB, of at least two species, one much larger than the other.

These were so numerous that they were swept from the sails in

thousands, and whilst one man steered, another had to be employed
in brushing them oft him

;
as it was they did not escape being

bitten, the bite was attended with considerable pain and swelling.

Ihese S}Tphidfe had probably accompanied the Lady-birds in

their flight
; but their superior powers on the wing had saved them

for a time from the fate which had overtaken the latter— oidy for

a time however, as they would soon add their numbers to the

slain.

The thought suggests itself whether this impulse to leave the
shore is not a provision of nature to rid us of what, after having
performed its allotted purpose, would prove a serious nuisance if

remaining.
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!N.B. When I wrote the above note I had not observed Mr.

Cordeaux’s note in the “ Zoologist.” s.s., p. 1839. On the 24th

of July, (the same day as above referred to), about thirteen miles

from the Lincolnshire coast, his cutter ran through numerous belts

of water “ from a few yards to some hundreds in breadth, and

extending both to port and starboard as far as the eye could reach
;

”

so full of myriads of green-winged Aphides as to present a “ thick

pea-soup appearance.” The air in and around this city literally

swarmed with these insects during the whole of that day, Mr.

Cordeaux also mentions the astonishing number of the larvae of

the Lady-bird in the pea-fields—ten or twelve on each plant.

“There were many of the perfect insects, but the larvae out-

numbered the parents as fifty to one.”

—

T. Southwell, Sept., 1869

FLETCHER AND SON, FRINTERS, NORWICH.


