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ADDRESS
Bead bij the President, Mr. Frederic Kitton, to the Members of the

Norfolk and Norwich Naturalists’ Society, at their Fifth

Annual Meeting, held at the Norfolk and Nonoich Museum,
March 31si, 1874.

Ladies and Gentlemb:n

—

I must, in the first place, thank you for

the kind forbearance you have shown towards my many short-

comings during my Presidency.

I accepted the honour with considerable reluctance, as I was

fully aware of my unfitness for the position in which you placed

me. You will, perhaps, remember, when I accepted the Presidency

of this Society, I stated that my studies had been chiefly of those

minute forms of life which require the assistance of the microscope

even to see them, and the highest powers of the instrument to study

tlieir details.

This branch of natural history, unfortunately for myself, does

not come under the cognizance of this Society
;

if it had I might

have passed through my year of office more to my own satisfaction.

I hope in future years the study of microscopic life may find a

place in our programme. (The Leeds Xaturalists’ Field Club has

formed a section for microscopic investigation, and an excellent

microscope for the use of the members has been purchased by

subscription.)

In accordance with the custom of this and other Societies, I now
proceed to call your attention to the papers and lectures given

during the past session, and I cannot help expressing my regret

that so little has been done in that direction during my official year.

I find on looking through our minute book, that only seven papers

and two lectures have been given during the last twelvemonths

;

this, I think, is not creditable to a Society numbering some 120
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uiembers, and I hope my successor will be able to report more
favourably at the termination of bis year of office.

The first of the two lectures given by the Eev. J. Bates, con-

sisted of his observations on the planet Mars, which during the

earlier portion of last year, was in a more than usually favourable

position for observation. The reverend gentleman was listened to

with much interest by the members present, and a discussion took
place on the probable physical condition of the planet as deduced
from his telescopic appearance. The second lecture consisted of a
brief but lucid description of the methods about to be used for the

observation of the forthcoming Transit of Venus : both lectures

were illustrated by diagrams. Although these subjects belong

rather to physical than biological science, they were listened to

with much interest.

We are indebted to Mr. Wheeler for a paper on Breeding Lepi-

doptera in confinement. This paper was of perhaps more than

usual interest, containing as it does many natural history facts.

The breeding and rearing these forms in confinement, seems to me
to be of much more importance than mere collecting, as it affords

ampler means of studying the amount of variation and the changes

produced by external conditions than the capture of a large number
of specimens in the ordinary manner. As this paper will be pub-

lished in the current part of our transactions, I will not occupy

your time by a more detailed description of its contents.

Mr. Bridgman read a shoi-t paper on the nesting of a British bee

(Prosopis,) formerly supposed to be parasitic. I also find that he

has given a second and more elaborate paper on “ British Bees,”

describing their classification, habits, and physical structure. This

class of insects seems to have received but little attention from

naturalists, and the popular knowledge of them is probably con-

fined to some two or three species
;

I am therefore glad to find that

Mr. Bridgman is still assiduously studying them.

Mr. Geldart has given us a short but able resume of Sir John

Lubbock’s valuable monagraph of Colerabela and Thysanura, in

which he (Mr. Geldart) called the attention of the members to the

fact that the author agrees with Brauer, that the genus Campodea
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retains the form of the primitive insect stock from which most if

not all of the present order of insects have diverged in different

directions, and to a greater or less degree.

hritz Muller, in his “ Fiir Darwin,” expresses the opinion that

there were perfect insects before there were larvae or piipje. This

Sir John doubts, holding that the first stage of the primitive insect

was an apod fleshy vermiform grub. Sir John also differs from
iMeinert, who holds that Campodea retains its larval form all its life

without undergoing any mehimorphosis, while Sir John considers

that it emerges from the egg in the form of a perfect insect, thus

escaping any necessity for metamorphosis.

The difficulties relating to the formation of the mouth in insects

are overcome in Sir John’s opinion by the intermediate form of that

organ in Ihysanura, which might develop in one direction into the

Suctorial, and in the other into the Afandibulate type.

IMr. Geldart pointed out that two dilliculties seemed to him to

remain untouched viz., that if the original insect stock had no
metamorphosis, but emerged from the egg perfect, it was difficult

to conceive how the process of metamorphosis ever originated
;

whilst on the other hand, if the normal growth of insects required

metamoiphosis, it was still more ilifhcult to understand how the

intermediate stages could ever be lost.

Botany has been very poorly represented this year. Mr. Corder

gave us one very short paper on the botanical characters and medi-

cinal properties of Podophyllum, and a second was read by your

President on the Fly fungus {Einpusa tnusca.)

The occurrence of Limidus polyphemus off the coast of Holland,

has been noticed in a paper read by our Honorary Secretary Mr.
Southwell, in whicii he calls attention to the fact that this form is

coeval with the Trilobites. He also described at some length, the

remarkable structure exhibited iu this singular crustacean. At
the February meeting, Mr. Southwell read an extract from a paper

by l\rr. W. A. Lloyd, of the Crystal Palace Aquarium, Avhich dis-

pelled the mystery of the occurrence of this species so far from its

normal habitat.

Jifr. Lloyd, writing to the “Zoological,” for February, 1874 (see
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p. 3845,) states that in the yeav 1800, he was engaged in the

Hamburgh Aquarium, and obtained from New York and its

neiglibourhood, many more King Crabs than he could accommo-
date in that institution, or succeed in disposing of otherwise.

Unwilling to destroy them, he conveyed them on board one of the

London steamers, with instructions to a man on whom he could

depend, to “throw them all overboard when the steamer got fairly

into salt water a little on the British side of Heligoland.” This he
had evidence was faithfully done, so there can be little reason to

doubt that those caught off the coast of Holland are the same
introduced by him in August, 1866, or some of their descendants.

Milne Edwards has been recently investigating the circulating

apparatus of Limulus, and he says that it is more perfect and com-
plicated than that of any other known animal

;
the venous blood

circulates for a considerable distance enclosed in vessels with distinct

walls separating them from the adjacent organs.

Whilst regretting the few papers that have been jilaced before us

this year, I am glad to find that the Transactions will not be less

valuable on that account. Y^e are able to publish two very

important additions to our Fauna and Flora of the county—viz., a

list of Norfolk fishes, with remarks and introduction by Dr. Lowe,

of Lynn
;
and an elaborate descriptive catalogue of the Norfolk

Lepidoptera, by Mr. Barrett. We have, I think, much reason to

congratulate ourselves on obtaining the assistance of two gentle-

men, whose names are a sufficient guarantee of the correctness

of their respective lists. Mr. Barrett’s list, which is very comjDlete,

and is published as an additional part, will, I have no doubt,

be eagerly sought after by those interested in the study of the

Lepidoptera, and probably induce many to visit us in the

hope of obtaining some of the rare forms which find a habitat in

this county. I cannot help expressing my great regret (and I am
sure yours also,) that Mr. Barrett will no longer' be able to give us

his valuable assistance as heretofore
;
in losing him the Society has

lost a member who cannot soon be replaced. I must also

congratulate this society on the publication (b}’^ permission of the

Meteorological Society,) for the first time in our Transactions, of
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the Suniraary of the Meteorology of Norwich
;
and our thanks are

specially due to Mr. John Quinton, jun., their registrar, for a con-

densed summary of the reports for the past four years.

Our excursions have been more than usually successful : that to

Costessy Park, by the kind permission of Lord Stafford, was

attended by upwards of thirty members.

The visit to Ilerringfleet Hall and Fritton Decoy, by the kind

invitation of Lieut.-Col. Leathes, was also numerously attended,

and Avas thoroughly enjoyed by the visitors.

The visit of the Society (by invitation of J. H. Gurney, Esq.) to

Northrepps Hall and Cromer, Avas replete Avith interest
;
the fine

ornithological collection at the hall Avas inspected under the

guidance of !^[l^ J. H. Gurney and his sons, Avho spared no pains

to make the visit interesting and instructive.

As something more than a brief resume of the year’s Avork is

expected in a Presidential address, I perhaps cannot do better than

make a feAv remarks on a subject Avhich has of late years disturbed

the biological Avorld—I mean .spontaneous generation. The

doctrine of spontaneous generation is no ncAv thing. Many
centuries ago, the sudden appearance of certain organisms aa^os

attributed to spontaneous generation, but Avhen more accurate

observations Avere made, it was foAind that the supposed spon-

taneously produced forms Avere, after all, generated from seeds or

eggs
;

the microscope has also helped to dispel many erroneous

notions in connection with that theory.

The belief in spontaneous generation, or Abiogenesis, for many

years nearly extinct, Avas revived by some French SaA*ans. Pasteur,

for example, Avho conducted many experimente in a much more

careful manner than had CA'er been done before, and with results

that seemed to proA’c that life might originate de novo, from that

which 'had no life. The opponents to Abiogeny repeated the

experiments Avith still greater care, to exclude the presence of

species, and found that living organisms now rarely made their

appearance, but there was no doubt that they Avere occasionally to

be detected after the most careful manipulation
;
thus the battle

has raged betAveen Panspermy and Abiogenesis. Dr. Bastian,
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who may be fairly termed the champion of the latter theory, has
made innumerable experiments with even greater care than any of
his predecessors, and with results that seem to prove that life may
originate de novo

Unfortunately his experiments are repeated by Eay Lancaster
and others, every precaution being taken to exclude or destroy any
germs that might produce living organisms, and the result is the
total absence of all life

; thus the settlement of the question as to
the production of life, de novo or ah ovo, seems as remote as ever.

The fact of the evolution of the more highly organized from the
simpler forms of life, seems at first sight to be of far easier proof
than that of Abiogenesis. The thin jiellicle wliich forms on the
surface of fluids, in which animal or vegetable matter has been
macerated, affords an opportunity for continuous observation, and
Dr. Bastian has made various experiments, which seemed to show
that vibrios bacteria and monads did develop into higher forms,
but other experimenters have not been so successful. It seems to
me quite possible that the decay of the simiiler organisms may have
formed a suitable pabulum for the growth and development of the
higher forms, as the decay of the lichens and mosses on the barren
rock, has enabled the spores of ferns and seeds of grasses to obtain
foothold, they in their turn have decayed, and thus conduced to
the growth of small trees and shrubs, and lastly of large trees

;

this is no fanciful supposition, but what we know to be now
taking place on the coral reefs and islets of the Pacific

;
arguing

from analogy, it would be as reasonable to suppose that the
gigantic palms with which some of these islands are clothed were
developed from the mosses and lichens that first occupied the dry
land as to imagine that the rotifers, &c., were developed from the
vibrios and monads of the proligerous pellicle.

Some very interesting and valuable experiments have been made
by the Eev. W. H. Ballinger and Dr. Drysdale, on the growth and
development of some forms of monad life, the results of which they
have published under the title of “ Eesearches in the Life History
of a Cercomonad

; and as these results seem to have imjiortant
bearings, not only on spontaneous generation, but also on the
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doctrine of evolution, I do not hesitate to give a short resume of

their labours.

lliey remark that in studies of this kind, it is necessary that

they should be made without a break in observation, through all

the changes that the form under examination may undergo, and
then by repeating the observations, decide on the stability or other*

wise of the form, bor work of this kind to be effective there must bo

more than one observer, in order that these observations may be un-

broken as far as possible, and also to secure a mutual as well as a

double confirmation. In order to carry out these observations,

they employed an arrangement by which they were enabled to

keep the same drop of fluid under examination from eight to four-

teen days, when placed under the highest powers of the microscope.

The form examined was obtained by macerating a cod’s head for .some

months. The striking similarity of form and structure in all the ex-

tremely minute monads, makes distinction of form almost impossible,

whilst the tendency of individuals to vary from the type form,

makes it unsafe. But physiologically and morphologically the

recurrent cycle of sequence is unerring.

Ihe foim of this monad is described by the author a.s bein^^ a* O
long oval inclined to an egg shape

; at the narrow end a sharp

conical projection might be observed, and from it proceeds a

delicate flagellum, about twice the length of the body
; under this a

longer flagellum may be detected, by means of which it is enabled

to anchor itself. Its mode of increase, and at one time supposed

to be its only one, is by fission, but by long and continuous obser-

vation, they detected the conjugation of the free form. The
authors remark that “ the form on which our constant labour had
been bestowed, passed through a series of remarkable changes, all

and every one of which might be taken for a distinct and inde-

pendent creature, but that we have traced it through all its transi-

tions, and seen it pass from one into the other. We find that

. these changes are always alike. The stability of their recmrence is

as complete as that of any entomological form. But Ave had one

very important investigation to complete. On this we were work-
ing with the highest powers, when our attention was arrested by
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tlie appearance in the fold of a form very similar to tlie one with

•which we were so long familiar, but manifesting an entirely dis-

similar behaviour.

“ The new comer was, roughly speaking, like the old form in shape

and size, but instead of two flagella at one end, it had a single

flagellum at each end, and it was multiplying with great rapidity.

Reasoning from what we knew, we felt assured that this was not a

capricious development of our old friend, whose life history we
had almost compassed.”

The form above mentioned was carefully watched, and fission was
found to take place in the following manner. The first indication

that it was about to take place was that the body became squarer,

more plastic, and subama3boid
;
a slight but sudden constriction

of the sarcode ensued, which gi'adually increased
;

at the last stage

a stretching of the constricted part of the sarcode took place, the

flagella lasliing Avith great force. As the sarcode stretched it

became finer, no more being extended from the now perfectly

divided bodies, having reached its final length, the attenuated

sarcode suddenly snaps. Taking an average of forty cases they

found that this entire process was coinpleted in about four minutes

and forty seconds. The observers found that this mode of increase

might continue without any change, for eight days at least.

Many of the organisms in question all at once appeared to be

pouring out a delicate sarcode, nevertheless they moved with

great freedom, the flagella rapidly vibrating, the sarcode increasing

in size all round the organism, but Avas of extreme tenuity. In

the course of seven hours there Avere several in the field moving in

all directions, and at length tAvo touched each other. A rapid

blending of the sarcode now ensued, and the flagella disappeared
;

they were constantly watched, the amseboid sarcode of each blended

Avith the other, and at length the bodies touched and began to

unite. Their union Avas noAv rapid, and at lengtli they became a

mere cyst—Avith a very decided investment. Having reached this

condition and become slightly yellow in hue, an apparent thinning

of the integument of the cyst ensued. It became suddenly rent aU

round, and retracted towards the centre. Up to this time they had
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cmployeil a magnifying pow(!i- of 25U0 diameters. (1 may perliap.s

make this amount of amplification clearer to my non-microscopic

friends by asking them to imagine an object one inch in lengtli

.subject to this enlargement, it would then be equal in length to 69

yards.) With this was perceiv'ed that the ruptured cyst was
pouring out what at fir.st sight appeared like a vi.scid ma.ss, but

when examined in a more dispersed condition, presented the

appearance of minute granulation. Under a still higher power it

became evident that a dense mass of granules inconceivably small,

were being emitted from the cy.st. This observation, being of

great importance, was repeated with the same results. It now
became desirable to study the future of those infinitesimal spores,

which even with a power of 2500 diameters, were only visible from

their enormous aggregation (the authoi-s emleavour to give some

idea of their minuteness by figures of other minute forms placed in

juxtaposition. You will, perhaps, be able to form some notion of

their extreme minuteness, when I tell you that a dot of an

inch in diameter, would be visible to the unassisted eye, and the.se

spores, when magnified 2.500 times, were only vi.sible when in

masses.) After watching them without intennission for six hours,

the granules were found to have gradually increased in size. After

the expiration of nine hours the flagella were distinctly seen, and
in somewhat le.ss than twelve hours, the normal size of the parent

form was attained, and in about forty minutes after fission began to

t-ake place. This continues from two to eight days, when every-

thing as before described commences.

These observations are of great value, as they have determined

the actual life history of .some of those singular forms of life, and

which were often supposed to be merely early stages of higher

organisms ; but in no case have the authors been able to detect any
development into more complex forms, and as their observations

extended over three yeai-s, the number of individuals observed

must have been something enormous. These experiments seem to

me to be almost conclusive that Abiogenesis is a fallacy ari.sing from

the extreme minuteness of the spores of all those simple organisms,

and the impos.sibility of excluding their pre.sence. Messrs. Di vsdale
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and Dallinger are now experimenting on the effects of heat on
the fully developed form, and also on the germs, from which it

seems that while the former are destroyed by a moderate heat, the
latter can resist a high temperature. The result of these experi-

ments have just been published, and it appears that while the form
which gave birth to minute living organisms were scarcely able to
survive a temperature of 82-22 c. (nearly 180 Fahrenheit,) the
sporules withstood a temperature of 148-88 c. (or nearly 300 Fah.)

Ihe study of these minute and apparently lowly organized forms,
appears to me to be highly necessary for the determination of the
truth or error of Darwinism; and as far as my very limited
researches have gone, the evidence derived from such study is not
in favour of the Darwinian hypothesis. There appears as much
persistancy of type in the monad above alluded to as in the
highest forms of life. We do not find them developing into

Kotifers or Tardigrada, any more than we find a sheep developing

into a greyhound. I shall perhaps be reminded, that in the latter

case I have overlooked one very important element—viz., time, and
therefore no change could possibly he discernible during the life-

time of an observer. Ihis objection would, however, hardly apply

to the monads, of which something like 180 generations would be

produced in the course of one year. Now if a series of observa-

tions are extended over three years, 540 generations would have
been produced

;
this would be equivalent to many thousand

years of production in the higher orders of mammalia. I might
cite many similar examples if time permitted, I must, however,

- call jmur attention to those remarkable forms of vegetable life

—the Diatomaceas
;
they made their first appearance as late as the

Miocene epoch, and then they occur in enormous quantities, but we
have no trace of any earlier analogous form from which they could

have been developed. Eecent observations also tend to show that

in all probability no form had become extinct or even altered. The
keenest observer could not detect a difference between a fossil

diatom, provided it was uninjured, and one that was living yester-

day. No trace of development into other or more complex
organisms has ever been detected, although we have the advantage



of a long period of time, and a large number of forms for compari-

son, the latter advantage often being denied to the student of the

remains of larger forms. If I rightly understand the Darwinian

tlieory, it a.sserts the probability that all organic forms that have

ever e.Kisted were produced from one primordial germ, which was
endued with the potentiality of development. If such is the fact,

how is it that mental has not proceeded pari passu with physical

development. The lancelet, wliich ranks much higher, so far as

physical structure is concerned, is far below many insects in mental

development
;
and the beaver, dog, and elephant, are much beyond

the monkies in reasoning jjower, altliough the latter rank next to

man in structure. I would also remind you of difference of struc-

ture exliibited in the bones of different animals, differences so

great that it is sometimes possible, by the inspection of a small

fragment to tell to what kind of animal it once belonged. Let us

also look at the variations in size and outline of the blood cor-

puscles; will any theory of natural or sexual selection explain

why the camel has oval and most other mammalians round discs ?

or that in the musk deer tliey should not only be smaller than any
other species of deer, hut also smaller than in any other vertebrate ?

In the vegetable kingdom we find the same minute structural

distinctions
;
the starch granules, for example, exhibit such marked

differences, that the genus and sometimes the species can be
determined by a microscopical examination of a few starch grains.

It is difficult to imagine that any change in external conditions

should produce these palpable alterations in microscopic structure.

The fiict that a human embryo, in its earliest stages, cannot be dis-

tinguished from that of a dog, has been brought forward as demon-
strative of the oneness of the origin of all organisms, but is it

proved that they are alike ? althougli with the means of investiga-

tion we at present possess they appear to be so. The microscopist

is perfectly well aware that objects, which under the lower powers of

the microscope appear identical, are, when more highly magnified,

found to be distinct.

Professor Flower, in a paper in “Frazer’s Magazine,” 1873
says:—“Would any wise master builder, who wished to make

C
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some slight improvement in the structure of his house, pull down

the whole fabric and rebuild it from the foundations almost a

counterpart of what it was before, and do this not once only nor

twice, but again and again times without number. Yet men are

not ashamed to attribute to the supremacy of divine wisdom a

course of conduct which in their own fellows they would recognize

as extravagantly foolish.” This comparison appears to me to be

very weak : in the first place, if by improvement is meant an

altered form, I think we shall find that the alterations are by no

means slight
;
we see not only structural differences, in bone, hair,

blood, corpuscles, &c., but differences in the periods of gestation,

even in what might be considered allied forms. Secondly—the

great Master Builder does pull down and rebuild, not only struc-

tures which differ but slightly, but also those which are practically

alike. What is death and decay but a pulling down of the living

structure 1 I am quite prepared to admit that a human builder

would be considered mad, if in order to effect trifling alterations he

were not only to utterly destroy the original building, but even to

break up the building materials into their original elements. There

exists one grand distinction between the Divine and the human

architect ;
the former destroys or builds up by an effort of Divine

will, the other can only do so with infinite trouble and expense.

Professor Flower, a few pages further on, remarks :
—“As the ex-

tinction of species is still going on, and yet the world seems to

present as great a variety as ever, the introduction of species is

admitted as possible and probable
;
and if the introduction must

take place by original creation, it has been well put by a distin-

guished man of science that any morning you might find an

elephant standing on your lawn just created.” I think if we

examine this passage we shall find more fun than argument in it.

The few forms that we know have become extinct, have not been

replaced by previously unknown species, and when new species

are discovered there is no evidence that they did not live at as a

remote a period as any of the longest known living forms.

The transformation that insects and the lower forms of life un-

dergo, is an argument frequently used in fovour of evolution
;
and
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it is certainly sojnewhat startling to find that a maggot, or cater-

pillar develops into a form from which it differs in almost every
respect, lake the common maggot for example, and compare it

with the perfect form, and we find a legless, wingless object, with
scarcely any traces of organs of any kind, becoming by some pro-

cess which eludes the most acute observer, a highly organized

creature, with wings, legs, and internal organs highly developed
;
a

delicate respiratory and nervous system, and a tongue or proboscis

remarkable for its complicated structure.

I he change which takes place here appears to bo far greater

than wouhl be necessary to dovelo}) an antliropoid ape into a man.
We do not, however, find that this change is progre.ssive. The fly

does not produce any form superior to itself, but only a maggot.
Our supposed remote ancestor the Ascidian larva becomes more

imperfect when it assumes the perfect form
; it is only during its

larva state that it bears any resemblance to a vertebrate.

It is somewhat remarkable that the naturalist has no difficulty

in placing in their proper orders those forms which might be sup-
posed to bo transitional, such as the whales, dugongs, bats, &c., or
even the platypus. It is therefore evident that we must not look
upon the whales as a link between beasts and fishes, or the bat as

connecting animals with birds.

The believers in special creation do not suppose any new forms
have been created since man made his appearance, but they do
believe that special creations of forms took place when certain

changes occurred on the earth
; and although some forms survived

through various geological epochs, yet the species peculiar to each
period died out, and were replaced by those more adapted to the
altered conditions that had taken place, and that this was done by
the power and wisdom of an omnipotent Creator.

I feel I ought to apologise for the tediousness of these crude
remarks, particularly as they are opposed to modern ideas of the
origin ot species. I know I am guilty of great presumption in
demurring to a system bearing the great and honoured name of
Darwin, who, with the humility of a true philosopher, says in every
case, “ may it not be so.” It is left for his followers to dogmatise,

c 1
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and they who least understand hini dogmatise the most. Darwin
himself has admitted the probability of the creation of some few
typical forms from which all others have been ultimately developed,

these type forms must, therefore, have been special creations.

I had intended to have made some special remarks on the

advantages and pleasures to he derived from the study of natural

histoi’y, and also as to the use that this and like societies might he in

teaching such knowledge. I cannot hut feel that we are in some
measure to blame that the fine collections in this building are not

of greater interest to the public than they are
;

to the great

majority of visitors they afford hut little pleasure or instruction

;

they see a handsome shell or a beautiful bird, to which is attached

a ticket bearing a long name in an unknown tongue
j
hut of the

inhabitant of the one, or the physical structure and habits of the

other they are quite ignorant.

A love of Nature and the study of natural objects would com-
pete, and not unsuccessfully, with debasing or immoral amusements,

and thus in effect the flowers and the birds would become great

moral teachers. Ruskin makes the following eloquent remark,

which seems specially applicable to this subject :
—“ They tell

us often to meditate in the closet, but they do not send us into the

fields at even; they dwell on the duty of self-denial, but they

exhibit not the duty of delight. It is not possible for a Christian

man to walk across so much as a rood of the natural earth, Avith a

mind unagitated and rightly poised without receiving strength and

hope from some stone, leaf, flower, or sound, nor Avithout a sense of

the dew falling upon him out of the sky.”

“ With tender ministrations thou, 0 Nature,

Healest thy wandering and distracted child
;

Then pourest on him thy soft influences,

Thy sunny hues, fair forms, and breathing sweets
;

The melody of woods and winds and waters !

Till he relent, and can no more endure

To be a jarring and dissonant thing

Amiiist the general voice and minstrelsy
;

And bursting into tears wins back his Avay—
llis angry spirit healed and hariuonhed

By the benignant touch of love and mercy.” ( Coleridge.)



P'AUXA AXD FLOEA OF XOEFOLK.

Part IV, Fishes.

E Y John L o w e
, ^1 . 1).

Read 29th April, 1S73.

Districts winch present very diverse physical conditions are
generally found to possess a corresponding diversity in their Fauna
and hlora, and the county of Xorfolk foniis no exception to this
rule. I’ossessing as it does a great variety of soil, it is exception-
ally rich m the number and rarity of forms of animal and plant
life. Kor is it less so in the class under consideration. Of the
total number ot fishes recorded as occurring in Great Britain,
\ei} nearly one half are contained in the accomjJanying list, and of
these many are of great rarity.

The coast line extending from Yarmouth, or rather from Pake-
field (for the natural boundary of the county would fairly include
that part of Suflblk known under the name of “Lothingland,”)
to the mouth of the Xene, comprises some of the most productive
fisheries in the kingdom. The bays and shallow waters of the
coast, and especially of the Xorfolk Estuary, form extensive breed-
ing grounds for a great varietj' of fish, the young fry of which find
an abundance of food in the smaller Crustacea and entomostraca
which exist in immense profusion.

The rivers of the more elevated parts of the county abound in
trout, while the extensive “ broads,” and the sluggish streams of
the fen and marshland districts teem with pike, carp, bream, perch,
tench, Ac., and aflbrd excellent sport to the angler, as well as a
lucrative occuivation to numbers of men who depend upon this
kind of fishing for their maintenance.

It is a subject of much regret that there are not better provisions
made by law for the preservation of the young fish on our coasts.
:Many hundreds of tons of small fry are annually taken in the
Estuary, and sold for manure

;
of these a very large proportion



are young lieiring, from two to three inches in length. Ten or
twelve years ago a considerable amount of full-sized herrings were
caught in Lynn waters. At the present time scarcely any are to
be had, and the young fry are also much less abundant of late years.
I he practice of setting ‘stow’ nets in the river is also gradually
destroying the smelt hshery, the fry being caught in large numbers
when only an inch in length, and used as bait for eels.

ihe following enactments, which w’ere formerly in operation in
Lynn waters, might wdth great advantage be revdved in the present
day, when our fishermen are complaining of the unremunerative
nature of their occupation, heedless of the fact that it is due to
their own wron^ doinc.

In the reign of Elizabeth, the following were the “ Special
orders to be observed by the Eishermen of the Town of
Lynn, as -well for their orderly fishing in and upon the said

Liver, ’ (Ouse,) “as also for the preservation of the young
fry observed there,” &c., &c.

Eirst, for orderly fishing.

It is ordained, &c., inter alia.

“ That no man or his servant shall set any trimmer between
German s Bridge and the Cross Beacon, from Holy Thursday
to the first of August, but only at the shores, upon j^ain of
forfeiting 3s. 4d.

“ That no man shall occupy any swinge of a net, but that

threepence may go through, from May-day to the 1 5th of
August, upon pain of forfeiting 3s. 4d.

“ That no man or his servant, that go to sea, but as soon as

he hath hooked his net, shall throw the brood or fry in

again, &c., &c.

“ That no man shall bring any prock into the fieet, except it

be sticklings, on the forfeiture of 3s. 4d.

“ If any man shall go a lading, and be found with any brood
or prock, both shall forfeit every time, 8s.”

Secondly. Eor the preservation of the spawm and fry of fish.

It is ordained, &c.

“Ihe aforesaid persons, being fishermen, shall also enquire

of all offences committed against any of these laws, and
thereof make true certificate in manner as before specified ;



and among the rest, Avhether any persons wliatsoever do

take in this haven or river, within the aforesaid liberties of

this town, either witli 7iet or any other engine, any young

salmons, from the middle of April to St. John Baptist,

under the i)enalty of the statute in that case made and

provided.”

“ Item. To enquire whether any weares be erected witliin the

liberties afore.said, &c.

“ Item. To enquire whctlier any do hang across the said haven

any nets or engines called truncks, or any other sort of nets

or engines fa.stened or hanged continually day and night

;

whoever .shall offend herein shall incur the penalty of the

statute made the 2nd of Henry Gth.

“ Item. To enquire whether any persons, with any nets,

devices, or engines, do take and kill any young brood,

spawn, or fry of fish, &c.

“ Item. To eiKpiire whether any person that fishes in the said

haven for fish, make use of any manner of nets, trammel,

keeps, heule, crele, or by any other engine, device, way or

meaiis whatsoever, but only with net or trammel, whereof

every meshe or mask shall be two inches and a half broad.

Provided, nevertheless, that for the taking and killing of

smelts, lochies, minims, bull-heads, gudgeons, and eels, it

shall be lawful to use such nets, &c., but not to take and
kill spawn or fry of fish, under the penalty of the statute.”

Mackerell's History of Lynn, pjx 263-4.

The authorities of Lynn are at the present time taking this

subject under their serious consideration, with a view to obtaining

an act for the better regulation of the fishery.

The primary objects of such an act should be the abolition of

river fishery during the spawning period, and a proper supervision

of the nets in use. For the smelt fishery it would be necessary to

])rovide stringent enactments, which would protect the spawning

grounds in the upper rivere where the greatest damage is inflicted

;

next, to protect the young fry which are taken in the “stow” nets

W'hen on their way to the sea. It would be useless to regulate

the size of the meshes in these nets, as the force of the stream

draws them so closely together that nothing can pass through.
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lliey ought to be entirely abolished. For the protection of the
young fish in shallow water there ought to he a close season, as
well as an efficient inspection of nets. It would he of no
service to compel the fishermen to throw overboard the small fish,

as they are always killed in the traAvl-nets, and it is doubtful if

very much injury is done to the fishery by these nets, beyond the
disturbance of the spaAvn. The greatest amount of damage is

effected by the sprat fishers, and this Avould be obviated by having
a close season, and by a fine inflicted on all Avho had undersized
fish in their boats.

I he observations on Avhich the following list is based Avere made
during the feAv leisure hours Avhich, from time to time, could be
obtained in the midst of arduous professional duties

; and but for

the kind and ready help received from numerous friends, I could
not have hoped to n.ake it by any means complete. To J. H.
Guiney, Fsq., I AA'^ould take this opportunity of expressing my
obligations for a very full list of both marine and fresh Avater

fishes, together Avith copious and careful notes of their habits and
peculiarities. To Mr. Soutlnvell my best thanks are due for a
great A’-ariety of information, and for much valuable help. The
Eev. W. E. DoAvell and E. Ehves, Esq. have kindly furnished me with
lists of fishes, and to them, as AAmll as to Messrs. H. M. UjAcher,

I. J. CressAvell, Hele, (Aldborough,) Mills, (Surlingham,) Eorman,
(larmouth,) E. L. King, and T. E. Gunn, I Avould express my
gratitude.

The excellent Avork on the Katural History of Yarmouth, by
IMessrs. Paget, has afforded a large amount of valuable material,

Avhich I have used freely.

Sir Thos. EroAvne’s list, Avritten in 1G62, aa^s the first account

of the Norfolk fishes, and contains many interesting observations,

Avhich have been incorporated in the present list.

The “L’Estrange Household Book” (1519 to 1578) has furnished

some notes Avhich, tliough not of scientific value, lend a certain

amount of interest from their antiquity.

Lubbock’s “ Fauna of Norfolk” has also afforded me additional

information.

The arrangement folloAved is that of Hr. GUnther’s Catalogue of

Fishes. The abbreviations made use of are, J. H. G. J. 11.

Gurney, Esq. P.— P.aget’s History of Yarmouth.
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A LIST OF THE FISHES KXOWX TO OCCUR IX
THE XORFOLK WATERS.

SUIFCLASS I.—TELEOSTEI.

OhDER I. AcaXTIIOI’TEKYGII. FaM. I. —OASTEIlOSTEID.t;.

Gahteuosteus aculeatus (L.) Three-spined Stickleback.

In the Ouse iinniense rjuantitics of this species are often caught
and sold for manure, or used as bait for eel. Mr. Gurney stales
that in the salt marshes at Cley and Salthouse, Avhere they are very
numerous, they appear to form the chief food of the little tern
during the nesting season.

Gasterosteus pungitius (L.) Ten spined Stickleback.

In ditches near Lynn
;
not very common.

Gasterosteus spixacuia (L.) Fifteen-spined Stickleback.

^ ^ai mouthy ‘rather mre. ’—P. ^fr. Gurney saw one which
was taken from the stomach of a cod-fish purchased in Xorwich
market.

Faje III.

—

Percid.e.

Perca fluvi.atilis (L.) Perch.

]Mr. Gurney has observed that “in the Yare and Bure they are

much larger near the mouths of the rivers where the water is

brackish, than higher up Avherc this is not the case.”

A perch taken in Ormeshy Broad, Sei>t. 4th, 18G6, was recorded
by T. E. Gunn, in the “ Zoologist,” as weighing Ijlbs., and mea-
suring 18 inches in length.

Labrax lupus (Cuv.) Bass.

Caught occasionally in the Xorfolk Estuary
; one which I saw

in 1865, taken by iMr. C'ressAvell, Aveighed lOlbs.

“ Very mroly off Breydon.”—P.

Sir T. Browne in his list mentions “ the basse, much resembling
a flatter kind of cod.”
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A specimen in the Norwich Museum was presented by Mr. J.

II. Gurney.

Often caught in Blakeney harbour on liand lines baited with
Ammodytes lancea

;
it varies from 4 to 6 or 7 lbs. in weif^ht.”

Eev. E. W. Dowell.

Acerina cernua (Giinth.) Euff or Pope.

In the Ouse above Denver.

Mr. Lubbock speaks of it as being found “in large shoals in the

Norfolk rivers.” Paget mentions it “in the rivers and broads.”

Mr. Gurney has met with it in the Yare and Wensum. With the

former of these rivers there is considerable historical interest in

coniiection with this fish. “ (Juvier assigns the credit of its first

discovery to an Englishman whose name Avas Gains (Dr.) He
found it in the river Yare and called it Aspvedo, a translation of

our name ruffe (rough.) Gains sent the first figure of this fish to

Gesner, who published itP—Yarrell, vol. i, 17, British Pishes.

“Aspredo fluvialis pisces est, toto corpore asper, jjinnis spinosis, percEe

forma et magnitudine. ***** Locis gaudet arenosis : et

cum alibi in Britannia turn precipue in Hiero flumine (quod nostrum Nordo-
vicum alluens, in Baradenum estuarium ad Hieri ostium (Hiermouth, Yar-
mouth) oppidura turn piscatu, turn portu celebre, illabitur) frequens est,

Nostri Rufium vocant
:
quod cum Latinis asperum significat, Asprediuem

piscem nominavimus.”— De Rariorum Animalium, £'c. 1570.

Spenser, in his “ Marriage of the Thames and Medway,” writes :

—

“Next Cometh Yar, soft washing Norwich walls.

And with him bringeth to their festival

Fish, whose like none else can show

The which men Ruffins call.”

And Sir Thomas Browne speaks of “ the Aspredo perca minor,
and probably cermia of Gardan (?) commonly called a ruff

;

in

great plenty in Norw'ich, and even in the stream of that city
;

which though Gamden appropriates unto this city, yet they are

also found in the rivers of Oxford and Gambridge.”

Easi. VI.—Mullid,e.

Mullus Surmuletus (L.) Surmullet.

In the History of Yarmouth it is stated that “ 10,000 Avero sent

in one week, in IMay, 1831, to the London market.” Though the



species there mentioned is M. barbatus, it is evident these were
the surmullet—the red mullet occurring hut rarely. There is indeed
no satisfactory record of its having been taken on the Norfolk coast.

Sir T. Browne, in a letter to Dr. Merritt, a.d. 1G68, remarks,
we have also o,mullus barbatus ruber, mineaceusor cinuabarinus,

somewhat rough and but dry meat. There is of them major and
minor, resembling the figures in Johnstone’s tab. xviii.”

^fr. Gurney writes tg mo “the red mullet caught on the
Eastern coast (usually with inackarel) average much smaller in size

than those on the Southern coast, and seldom show any stripes at
all conspicuously. I much suspect that many of them, if examined
accurately, would be found to belong to the plain red mullet.
Ihe large red mullet, with yellow stripes, I never recollect to have
seen taken further east than 'Worthing in Sussex.”

FaM. VII.—SrARID.E.

Cantiiarus i.ineatus (White.) Black-sea Bream.

There is a fine specimen of this fish in the Lynn Museum,
which was taken in the Norfolk Estuary.

1 AGELLus owExii. (Giiiith.) Spanish Bream.

A specimen taken off Sherringham was presented to the Norwich
]\Iuseum by the Bev. A. Upcher, Nov. 13th, 1846. ]\Ir. Gurney
being a little doubtful of the correct naming of this rare fish,

through the kindness of the Museum Committee I was allowed
to have it for examination. There is no doubt that it is accu-
rately named, and that it has characters quite distinct both from
the Ei’ythrinus and the common sea bream.
The fin rays are—n. ;

v. 5; a. 12. The sixth dorsal ray
shorter than the one which precedes and the one which follows it.

Pagellus centrodoxtus (Cuv. and Val.) Sea Bream.

Sherringham, II. M. Upcher, Esq. One taken June 9th, 1868
; a

second, June 12th, 1869.
’

CIIRYSOPIIRYS AURATA. (Cuv. and Val.) Gilthead.

Yarmouth, Paget; taken once or twice. Pakefield, April, 1829
by P. Leathes

;
Yarmouth, November 24th, by 11. Taylor. These

are in the Norwich Museum.



FaM. X.

—

TmGLID.E.

COTTUS Gobio (L.) Eiver Bull-head—IMiller’s Tluinih.

Upper Yare, Tucld, and Wensum.
]\Ir. Gurney sends me the following note :

—“A water rail was
picked up near the Yare, and a little grebe in the Wensum, both
choked in endeavouring to swallow tlsh of this species.”

CoTTUs SCORPUS. (L.) Father Lasher.

Very common.

CoTTus BUBALIS (Euphr.)

Cromer, “ one specimen.”—J. H. G. Xorfolk Estuary. It is

also mentioned in Sir Thomas Browne’s List.

Irigla cuculus (B1.) Elleck. Bed Gurnard.

Xorfolk Estuary, 1 8 Go, Mr. E. L. King.

hir. Elwes has sent me a water-colour sketch of one which he
caught in the Estuary. Yarmouth.—P. Sir Thomas Browne,
referring probably to this s|recies, mentions the GoTHcivt cuculus
as a Norfolk species.

Trigla hirundo (B1.) Tuhfish.

Norfolk Estuary.—kir. E. L. King. Mr. Cresswell took a second
in 1864.

Trigla gurnardus (L.) Grey Gurnard.

I have seen several which were taken in the Estuary.

Yarmouth.—P. “ Sometimes tolerably abundant on the Norfolk
Coast.”—J. H. G.

Trigla pjeciloptera (C. and V.) Little Gurnaixl.

The first specimen of this fish caught in British waters, was
taken at Youghal, by Mr. William Thompson, of Belfast, in 1837.
It has since been met with at Weymouth and Falmouth.

On 15th hlay, 1873, while trawling in the Lynn roads rvith

Mr. Elwes, I obtained a single specimen of this rare species, of
which the following are the measurements :—Length 2| indies

;

A. 18, D. 8 (1st shortest, 3rd longest,) 15; p. 10; 3rd separate and
free; first dorsal and pectoral fins dark, bluish-black; general

colour rod
;

lateral line to dorsal fin, rough with uni-spinous scales.
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The only point in whicli they differ from Thoinpsou’s descrip-

tion is in the number of rays in the first dorsal.

AgOXUS CATAPIIRACTUS (L.) Pogge.

Norfolk Estuary. Common.
Lowestoft.—J. II. G.

Sir 1. Jh'owne eviilently describes this species :
—“A little

corticated lish, about three or lour inches long, answering that
which is named piscis octangularis by Schoneveldus— ‘ Octago-
nius versus caput

;
versus caudam he.xagonius.’

”

TIIACIIINU.S DRACO (L.) Greater Weever.

Norfolk Estuary.— R. E. Yarmouth.—P. “Occasionally on
the East Norfolk coast.”—J. 11. G.

Traciiinus vipera (Cuv. and Val.) Common. AVeever.

In Sir 1. Lrowno s list this species, rather than tlie preceding,

is referred to, “ a sting fisli, wiver, or kind of ophthidion, about
four inches long, witli a sharp, small prickly fin along the back,
which often venomously pricketh the hands of fishermen.”

ihe erroneous idea that a wound thus inflicted is ‘poisoned,’

still obtains amongst fishermen, who have a lively aversion to

these fish, and kill them with evident jileasure. Tliey also imagine
that the fish is capable of striking a blow with scientific accuracy

;

an idea supported by Mr. Couch, who speaks of “ the precision

and skill ’ as “ truly surprising.” Of the picked dog fish he
makes a similar remark. If this were so it would be indeed sur-

prising, and would be evidence ot a high order of intelligence. I

have watched them carefully, and could observe only that they
make sudden bounds with their fins extended, as do many other

species, and notably the perchhe and the cotti, which will also

inflict a severe wound if ]iot carefully handled. Of the weevers, it

may be remarked that owing to their habit of lying half buried in

sand the direction of their spring is upwards.

EaM. XII.—Sci.EXID.E.

ScDEXA aquila (Risso.) Maigre.

“ A specimen taken off Sherringham, in 1841, is in the Norwich
Museum.”- J. II. G. Another. “ rather over five feet long, and



30

weighing 84 lbs., came a.sliore at Thorpe, near Aldborough, 30th
August, 1808.”— Vide Heles’ Aldborough, p. 182.

Fam. XVI. —ScOMBERIDiE.

Scomber scomber (L.) Mackarel.

Yarmouth, “abundant.”—P. “Sometimes they are of a very
large size

;
and one taken this year, 1668, which was by measure

an ell long, and of the length of a good salmon, at Lowestoft.”

—

Sir Thomas Browne.
Couch says the largest he ever saw measured half an inch over

two feet.

Scomber thynnus (L.) Tunny.

Mr, Gurney writes ;
—“An immature specimen taken off the

Suffolk coast, near Southwold, I believe, is preserved in the
Norwich Museum.”

T. E. Gunn mentions one taken at Yarmouth, Oct. 6th, 1870,
6 ft. 9 in. in length, 4 ft. 4 in. in girth, weight 224 lbs.

“ Small specimens not unfrequently taken during the mackarel
fishery.”

—

Paget.

Auxis rochei (Giinth.) Plain Bonito.

Two which were taken in June, 1839, off Yarmouth, came into

Mr. Yarrell’s possession : British Fishes, vol, i. p. 160.

A third, also taken off Yarmouth, July 1847, is now in the
Museum of the Cambridge Philosophical Society.—T. E. Gunn.

Naucrates ductor (L.) Pilot Fish.

“ Many years since I saw a specimen freshly caught on the

Suffolk coast, and sent for preservation to the late kir. J. Tims,
of Norwich, in whose house it was unfortunately destroyed by a

fire on the premises.”—J. H. G.

Zeus faber (L.) Doree.

Hitherto considered rare, but this summer (1834,) several have
been caught on the Knowl by the turbot fishers.”—
“ Occasionally but not frequently sent from Yarmouth to the
Norwich inarket.”—J. H. G.
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“ The Faber maximus, sometimes found very large .... we
often meet witli in these seas, sometimes called a peter-lish.”

—

Sir T. Browne.

It is sometimes taken in the Wasli.

IhiAMA RAII. (BI.) llay’s Bream.

j\Ir. Gurney mentions a specimen which was taken at Yarmouth,
and is now preserved in the Norwich Museum, and the Bev'. E.

"VV. Dowell saw one in Norwich, Jan. 25th, 1847, which was also

caught at Yarmouth.

Lampris LUNA (Gm.) Opah.

“ A magnilicent specimen found on the Breakers (Yarmouth)
Nov. 1828

;
another Dec. 24tli, 1 82.3.”—Png-e/.

Couch mentions another which was cauglit on the Norfolk coa.?t

in 1839 (British iislies, vol. ii, p. 134.) This is most probably

tlie same which is now in tlie Wisbeach Mu.seum.

Mr. Foster, the curator, informs me that it was captured off

Hunstanton, July, 1839, in the presence of Messrs. Fraser and
Jocks. It is also mentioned by Yarrell (vol. i, p. 195.)

“A specimen obtained at Eccles, July Gth, 1844, is in the

Norwich Museum.”— J. 11. G.

Fam. XVII.—Caraxgid.e.

Trachurus trachurus (L.) Scad. Horse Mackarel.

One which I saw taken in the Norfolk Estuary Aveighed 2 lbs.

Paget says that at Yarmouth “ it is rarely caught and those that

are taken are generally small.”

“ Frequent off Lowestoft.”—J. H. G.

“ Before the herrings,” says Sir T. BroArne, “ there commonly
cometh a fish about a foot long, by fishermen called a horse,

resembling in all points the Trachurus of Eondeletius.”

]\fr. H. l\r. Upcher tells me that he has seen large numbers of the

scad in chase of small fry along the coast at Sherringham, and so

intent in the pursuit as to be easily taken Avith a landing net.

The beach Avas quite coA’^ered Avith small fish Avhich were stranded

on the shingle after leaping from the water to escape their

pursuers.
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FaM. XVIII.

—

XiPHIID/E.

XiPHiAS GLADIUS (L.) Swordfish.

Mundesley—H. M. Upclier, Esq.

In August, 1865, a specimen measuring from tij) to tip 10 ft.

2 in., was brought to me by some Lynn fishermen, who had found
it stranded aoout lour miles below Lynn. There was no wound
to account for its deatli, and it had evidently been left by the

receding tide. My friend I)r. T. S. Cobbold, who examined it

with me, discovered in it several species of Entozoa new to science.

In the stomach there were besides some small fish, the remains of

crabs and starfishes. Sir T. Browne mentions one with a sword a

yard and a half long, taken by being entangled vdth herring nets

at Yarmouth.

“On the 31st Oct., 1861, a specimen 9 ft. 5 in., including the

sword, which measured 3 feet, was observed in shallow water at

Mundesley, and captured by a noose being passed over its tail—
The head is in the Xorwich Museum. I tasted the flesh, and
found it very palatable.”—J. H. G.

The sword of one found in the Wash is now in the Wisbeach
Museum.

Eam. XIX.—GomiDiE.

Gobius untpunctatus (Yar.) One-spotted Goby.

Xorfolk Estuary. Very common. Yarmouth.—P.

Gobius auratus (Pdsso.) YelloAV Goby.

Norfolk Estuary. Cromer. Common.—J. H. G.

Gobius rhodopterus {Glinther.) Speckled Goby.

Norfolk Estuary : July 1868.

Gobius mixutus (Gm.)

Norfolk Estuary.

Gobius pusillus (J. L.)

This, which has not hitherto been described, and is, I think, a

well marked s[)ecies, was first found by me near Lynn about four

years ago. n. 6— 10, a. 10, v. 10.

Length, 1^ inches; head rather higher than broad
;
dorsal fins
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closelj approximate as liigli as body. Body transparent, covered
witli dark sjmts, which are lai-ger and square-shape.l along lateral
line

; anal and second dorsal fins equal and o])po.site
;

tliird rav of
first dorsal longest

; all the fins transparent, without dots
; end of

tail square.

In many re.spects this agrees with Gohius mimitus, but there are
very marked diflerences, sutheient to establish its speciHc character.W hen transferred to the aquarium from tlie pool in which they
were discovered, tlie.se. fish lived for a long time in quite fresh
water, it gradually accustome.l to it, but when suddenly placed in
cold fresh water they were apparently asphyxiated, all the fins
becoming rigidly expanded. They took food readily from the
hand, and would attach themselves to the sides of the glass in any
position by means of the ventral lin.

Cauuonvjius lyiu (L.) Gemmeous Dragonet. Yellow Skulpin.
Norfolk listuary : common.
Yarmouth ;

“ very rare.” P.

Ihe dusky skulpin is now proved to be the female or imma-
ture male of this species. In the E.^tuary the adult male is com-
paratively rare.

I’.v.M. XX.—Discoboli.

Cyclopterus LU.MPUS (L.) Lump fish.

I have seen five or six large ones taken in the Norfolk Estuary
within the last ten years.

I aget mentions “one taken in the river’’ at Yarmouth, in 1819.
“One in the Norwich iluseum, taken off rarmoutlr, January

1848, weighed KU lbs.”—T. H. G.

«
fish is “esteemed by some a festival

fish though It aflordeth but a glutinous jelly, and the skin is beset
with stony knobs after no certain order.”

Liparis vulgaris (Cuv.) Sea Snail.

Norfolk Estuary : not common. Cromer. J. H. G

Liparis moxtagui (Cuv.) iNlontague’s Sucker.

1 have freqiientU' taken this, which is much more common here

Jj
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than the preceding, in the Estuary, and several times in the river

opposite Lynn, in fresh water at low tide.

Colonel Montague, after whom this species is named, says it

“ inhabits only the rocky parts of the coast, and of course is rarely

taken with the dredge.”

—

Yarrell, vol. ii, p. 375.

Eam. XXII.

—

Pediculati.

Lophius piscatorius (L.) Angler.

Norfolk Estuary : not uncommon
;

sometimes of large size.

Yarmouth.—P. “ The rana piscatrix, or frog fish, is some-

times found in large magnitude.”—Sir T. Browne.

Eam. XXIV.—BLENNiiDiE.

Anabrhichas lupus (L.) Wolf Fish.

Yarmouth.—P.

Mr. Gurney writes : “I have seen a few taken olf the East

Norfolk coast, one is in the Norwich Museum.”

Sir T. Browne makes mention of the “ sea wolf or lupus nostras

of Schoneveldus, remarkable for its spotted skin and notable

teeth.”

One in the Wisbeach Museum was taken in the Norfolk

Estuary.

Blennius pholis (L.) Shanny.

Cromer :
“ among stones at low tide.”—J. H. G.

Centronotus gunnellus (B1. Schn.) Butterfish.

Norfolk Estuary : common.

Yarmouth.—P. Cromer.—J. H. G.

Zoarces viviparus (L.) Viviparous Blenny.

Norfolk Estuary. Yarmouth.—P.

Mr. Gurney says :
— “Adult specimens are found near the beach,

Lowestoft, and in the later summer months young ones, about an

inch in length, are abundant in the upper part of the inner

harbour at Lowestoft, where they frequent the mud banks, and I

think burrow in them.”
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Fam. XXXVII.—Atherinid.e.

Atherina presbyter (Cuv.) Atherine.

Lowestoft.—J. H. G.

Norfolk Estuary—frequent in the summer months.

Fam. XXXVIII.

—

Mugilid.e.

Mugil capito (Cuv.) Grey ISIullet.

Norfolk Estuary : common. Yarmouth.—P.
“Several years ago,” Mr. Gurney Avrites, “a lot of unusually

large grey mullet, were sent to the X-orwich market from
Blakeney. I have also seen some very fine specimens taken on
the Suffolk coast, at the mouth of the river Orwell.”

Mugil chelo (Cuv.) Lesser Grey Mullet.

Norfolk Estuary.—F. J. CressweU, Esq.

Fam. XLII.—Gobiesocidce.

Lepadogaster bimaculatus (Giinth.) Two-spotted Sucker.
hor the only record of this being taken on the Norfolk coa-^t I

am indebted to the Rev. E. W. Dowell, who caught one at
Plakeney, in July, 1846.

Order IL—Acaxthopterygii pharyxgogxathi.

Fam. II.—Labrid.e.

Labrus maculates (Bloch.) Ballan Wrasse.
“ A young one, about eight inches long, Avas taken with hook

and line in the outer harbour at Lowestoft, in Au^^ust 185‘> ”—
J. H. G.

o .

Yarmouth, April 15th, 1868.—Gunn. Lj-nn Roads, Nov 14th
1869.—E. L. King.

, • in,

Labrus mixtus (L.) Green Wrasse.

A specimen in the Wisbeach :Museum was, as I am informed
by Mr. Foster, the curator, captured in the X-orfolk Estuary in
1850. Mr. CressweU has once taken this fish off Hunstanton.
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GaDUS MORRnUA (L.) Cod.

Mr. Gurney lias the following notes :

—“ It used to be thought

that the finest cod supplied to the Norwich fish-market were those

sent up from Sherringham, which were usually found to have been

feeding on crabs.” “ On IGth May, 1851, I saw a fish caught at

Lowestoft, and called there by the fishermen a “lord,” resembling

the variety often cod figured under that name by Yarreil in his

second edition, vol. ii, p. 229. This specimen was 15-^ in. long,

and its fin rays numbered as under :

—

Dorsal, 11, 15, and 16 ;
pectoral, 19 ;

ventral, 7 ;
anal, 17 and

16
;
candal, 34.

Gadus iEGLEFiNUS (L.) Haddock.

Norfolk Estuary : common.

Yarmouth.—P. In Sir T. Browne’s list:
—“Asellus minor

Schoneveldi {callanus plinii,) or haddocks.”

Gadus luscus (L.) Bib.

Lowestoft.—J. II. G. Norfolk Estuary.

Gadus merlaxgus (L.) "Whiting.

Norfolk E.stuary
:
plentiful.

Yarmouth.—P. Plentiful off Lowestoft, especially in autumn.”

—J. 11. G. “The whiting on the coasts of Norfolk and Suffolk,

only attains about two-thirds the size of those on the Devonshire

coast.”—Ib. “ Asellus alhu.s, or whitings, in great plenty.”

—

Sir T. Browne.

Gadus virexs (L.) Coal-fish. Green Cod.

Yarmouth: “plentiful.”—P. ‘‘Asellus niger, carhonarius,

or coal-fish.”

—

Sir T. Browne.

A large one caught in the Norfolk Estuary in 1845, is in the

Wisbeach Museum.

The Rev. E. W. Dowell has frequently taken them with the line

in Blakeney harbour.

Lota vulgaris (Yar.) Burbolt.

Yare, Bure, and Waveney. “ It penetrates almost to the

sources of the rivers. I have known many caught, and some
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two or three pounds in weight, from the small streams which
unite to form the Thet.”—Lubbock’s “ Fauna of Norfolk.”

‘‘ One m Norwich Museum taken near Shropham.”—J. H. G.
Sir Tliomas llrowne mentions it—“ to be had in the Norwich

river and between it and Yarnioutli, as also in the rivers of
Marsliland.”

Mr. Norman, of Yarmouth, caught one 2 lbs. 2 ozs. in wei^^ht
near Bernoy Arms, Cement \Yorks.

° ’

i^lEiiLucius VULGARIS (Fleming.) Hake.
“ In hebruary, 1847, a hake about 30 inches long, was caught

off Sherringham.”—J. II. G.
^

IMolva ^ ULGAiiiy (L.) Lin^.

Norfolk Estuary ; common, but not of large size.

Yarmouth.—P.

In the L Estrange Household Book,” frequent mention is
made of this species— 5-.— 1 1 Hen. VIII., 1519 :—

‘ Item.— P-' for half a hundred Lynge xd. Item.—For carrying
of y same I.yngo fr. y« Bulle to y* comon Stath, iiijd.”

JMotella TRICIRRATA (Bl.) Three- bearded Kockling.
NorfoUv Estuary.—.Mr. Plowright. Sherringham, one specimen.

Ji. G.

IMotella mustela (L.) Five-bearded Podding.
Norfolk Estuary, two-Aug„ 1870; Sept., I871.”-Mr. Plow-

''ery small specimen taken Dec. 17th,
18-.1. “Abundant at Cromer among stones at low water.”—

Paxiceps TRIFURCU3 (Walb.) Lesser Forkbeard.

Norfolk Estuaiy.—Mr. Plowright. “A few taken off Cromer”—
J. II. G. Sherringham, Jan. 29th, 1846: Pev. E. W Dowel
(“ Zoologist," 1264.) “ One of the mrest British species ’’-Yn/-
rell, vol. ii, 293.

Fam. IV.—Ophidiid^.

Ammodttes tobiakus (L.) Larger sand-launce.

Norfolk Estuary. Common.
Yarmouth.—P. Lowestoft. Common.— J. H. G.
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Sir T. Browne observes—“The sand-eels {Anglones of Aldro-

vandus, or Tobianus of Schoneveldus) commonly called smoulds,

taken out of the sea-sands, with forks and rakes, about Blakeney

and Burnham : a small, round, slender fish, about three or four

inches long, as big as a small tobacco pipe
;
a very dainty dish.”

Ammodytes lanceolatus (Lesauv.) Lesser sand-launce.

Norfolk Estuary.

FaM. VII.

—

PLEUEONECTIDiE.

Hippoglossus vulgaris. (Flem.) Holibut.

Norfolk Estuary.

Yarmouth.—P. “The Norwich Papers of 15th February, 1873,

record the exhibition in Norwich fish-market of a holibut taken

off Yarmouth. It measured 5 ft. 4 in. long, 2 ft. 6 in. broad,

9 in. thick, and weighed 7i stones.”—J. H. G.

Ehombus MAXIMUS (L.) Turbot.

Norfolk Estuary. Yarmouth.—P. “A large turbot, in ex-

cellent condition, alive and in full vigour, was brought to me

in Lowestoft, having been caught in the deep channel which runs

close to the shore opposite the Esplanade
;
and a respectable fisher-

man, in whose veracity I place full confidence, told me that he

once caught two large turbots at once, at the head of Lowestoft

inner harbour, just below Muiford Lock.”— J. H. G.

This and the following species are mentioned by Sir T. Browne

:

“ The great rhombus or turbot, aculeatus et levis.”

In the “L’Estrange Household Book,” a. D. 1519.—“ Item.—

A

fresh turbutt, ijs. iiijd.”

Ehombus l^evis (L.) Brill.

Norfolk Estuary. Common. Yarmouth.—P.

“L’Estrange Household Book.”—“Item.—Paid to John Syft,

for a brattcocke, viijd.” Sir T. Browne refers to this in the fol-

lowing distich (MS. Sloan, 1 1 84,) with the explanatoiy note .

“ Of wry-mouthed fish !
give me the left side black,*

Except the sole, f which hath the noblest smack.

* As turbot, bret, bretcocic, skrills. + Which is black on the light side

as also butts, sandaps, and flounders.



39

Mr. Gurney informs me that “ from thirty to forty years ago a
flat fish Avas commonly caught about Wells, Avhich was locally

called a ‘ bradcock, but I have not been able to ascertain its scien-

tific name.”

Ihe term is still used here Avith reference to the brill.

Pleuronectes platessa (L.) Plaice. Common.
“ Item. Paid for x plaices, iij.”—“ L’Estrange Household Book.”

Pleuronecte-s limanda (L.) Dab.

Pleuronectes flesus (L.) Flounder.

Js’^orfolk Estuary. Common.
In 18G2 an albino variety Avas brought to me. Both side.s Avere

white, and the fins and eyes pink.

\armouth. P. Lowestoft.—J. II. G. “ Small flounders occur in
the Yare, as high upas the “iseAv ^Iills”at ISorwich, Avhich is the
first stoppage in the river to fish ascending from the sea.”—J. H. G.

I have frequently seen specimens caught in the Ou.se, Avhich
were affected Avith a peculiar skin disease resembling epithelioma

—

largo fungous growths cropping out over the Avhole body—the
granulations large and roe-like—under the microscope consisting
of large nucleated cells.

Pleuronectes microcephalus (Donov.) Smeared dab.

Norfolk Estuary.

SoLEA VULGARIS (Quensel.) Sole.

Norfolk Estuary. Common.
Yarmouth.—P.

Mr. Gurney thinks that “ the sole, like the Avhiting, attains only
about tAvo thirds the size on the coasts of Norfolk and Suffolk

that it does on the Devonshire coast.” Yery large specimens are,

hoAvever, occasionally taken in Lynn Deeps.

Order IV.—Phtsostomi. Fa.al VII.--Sal.aionid.e..

Salmo salar (L.) Salmon.

Yarmouth. “ Small ones haA-e very rarely been taken in the

mackarel nets.”

—

Paget.
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Sir T. Browne observes—“ Salmon no common fish in our rivers,

though many were taken in the Ouse; in the Bure or north river;

in the AVaveney or south river; in the Norwich river but seldom,

and in the winter. But four years ago, fifteen were taken at

Trowse Mill at Christmas, Avhose mouths Avere stuck Avith small

worms or horse leeches, no bigger than fine threads. * * !Most

of our salmon have a recurved piece of flesh in the end of the

loAver jaAV, Avhich, Avhen they shut their mouths, deeply enters the

upper, as Scaliger hath noted in some.”

Of late years the salmon seems to have disappeared from the

Norfolk coasts. The only instance of AAdiich I have any record, is

one Avliich Avas caught in a flooded meadoAV at Lakenham, about ,

December 1st, 1873. This Avas shown by Mr. Gurney to Dr.

Gunther, Avho pronounced it beyond doubt a true salmon. It has

been presented by Mr. Birkbeck to the Nonvich Aluseum. Mr.

Gurney says this is the first Norfolk salmon he has seen.

Salmo trutta (Flem.) Salmon trout.

Frequently caught in the Ouse and the Estuary.

In the Bure and AVaveney.

—

Lubbock.

Mr. Stevenson reports that one Avas taken AA’ith rod and line, at

Lyng Mills, March, 1862. It Aveighed 15 lbs., and Avas 31 inches

in length. Another taken at the same place soon afterwards

Aveighed 10 lbs.

Mr. Gurney thinks these could not have been Sahno trutta,

“ as no sea-trout could ascend the river higher than the ‘ Ncav

Mills’ at Norwich.”

]\lr. DoAvell obserA^es that the salmon trout remains on our coasts

at all times of the year, but he has never seen it Avith roe.

In the “L’Estrange Household Book.”—“Item.— Paid fur a

samon troute, xd.”

Salmo ferox (Jard. and Selb.) I.ake trout.

Mr. J. J. Colman, of NorAvich, a feAV years since, hatched a number

of the ova of this species, and introduced them into the small .streams

near Eaton and Cossoy. “A feAv more,” he says, in a letter to

lilr. Gurney, “ Avent to the Stoke (Holy Cro.ss) river, and some to

the stream betAveen KesAvick ^lills and Eakonhani. I gaA'c some

to .Mr. Cozens Hardy, of Lelheringsett, but I believe they Avere all
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yatou by ducks. In the Eaton stream there are scarcely any to be

seen, tliouf^b I liave taken only about two fish out—one of them
was undoubtedly a Lake trout, weighing 3 or 4 lbs.”

Sai.mo fahio (L.) Common trout.

Narborougli, Castleacre, &c.

Jhiro and Yare.

—

Lubbock.

lUr. Ciiriiey thinks the suppo.sed “salmon," from Cossey and
Swanton, mentioned in Lubbock’s “ Eauna,” were of this species,

also the Lyng specimen recorded by ]\Ir. Stevenson
;
and lie adds

“ it is remarkable that this fish, though abundant in the YYnsum,
is not a native of the L^iijier ^are, and an attemjit to introduce

them artificial!}' by liatching ova in the Yareapjiears to have failed.”

In the Tudd, a small .stream intermediate between the Upper
A\ ensum and Ujiper \are, trout are found, and grow largo, but are

said to be descended from some artificially introduced from thirty

to forty years ago.

it trout exist in the \are, as stated by Lulibock, T believe it

is only in the lower stream, after it has been joined by tbe 'Wensum.
A remarkably fine trout of this species was taken 14th February,

1807, in the river Llyth, near Ilalesworth. This fish (of which I

have seen a photograph) weighed 15 lbs., and measured 40 inches

in total length, ami was 21 inches in girth.

{Sir T. Ilrowne mentions “ the trutta, or trout, and tbe gam-
mants, or craAvfish, but scarce in our rivers; but frequently taken
in the Bure or Xorth river, and in the several branches thereof;”

and he adds, “ very remarkable large crawfishes to be found in the

river Avhich runs by Castleacre and Xerford.” Query, are they

still to be found in that locality 1

OsMERUS EPERLAXUS (L.) Smelt.

Very abundant in the shallow watei-s of the Estuarv, and on
tbe Burgh Flats, Yarmouth, where they often attain a large size.

]Mr. Xorman has measured some taken at the latter place, which
were eleven inches and a half long, and weighed seven ounces.

I have seen fi.sh of exactly the same size and weight (Feb. 2 1st,

1874) taken on the Ouse. These were full of roe. In 1867 I saw
one which was a foot long, and which weighed only a quarter of a

]>ound.
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The smelt fishery is much damaged by the practice of taking
them in the rivers during the spawning season. Immense quan-
tities are caught in what ought to be the close season, Avhen they
are watery and insipid. There ought to be a strict prohibition
against taking them whilst in the rivers.

In Sir 4. Brownes list mention is made of spirinches,”* or
smelt in great plenty about Lynn

; but where they have also a
small fish called a priame, answering in taste and shape a smelt

;

and perhajDs are but a younger sort thereof.”

“They ascend the Norwich river as far as the ‘New Mills,’

where great numbers are taken every season.”—J. H. G.
Mr. Southwell informs me that many are kept alive in tanks,

in the Norwich fish-market until required for use.

Fam. XII.—Esocid^.

Esox LUCIUS (L.) Pike.

Attains a large size in the Norfolk Broads, from 25 to 35 lbs.—
Lubbock.

Mr. E. E. B. Norman mentions (in “Land and Water,” 1873,)
one taken in the Broads near Yarmouth, which weighed 36^ lbs.
and was 54 inches long

;
it was caught with a trimmer.

Fam. XIV.

—

Scombresocid^.

ScoMBRESOX SAURUS (W^alb.) Skipper.

Yarmouth.—J. II. G.

“Two specimens, about 16 inches long, caught October 25th,
1844, are now in the Norwich Museum.”
Blakeney Harbour, December 7th, 1846.—Eez;. E. W. Dowell.
Sir I. Browne remarks, “The saurus we sometimes meet with

young. Eondeletius confesseth it a very rare fish, somewhat
resembling the acus or needlefish before, and mackarel behind.”

Belone vulgaris (Flem.) Garfish.

L3'un Eoads.—Mr. E. L. King.

* Mr. Gurney adds the following note “ In Moule’s ‘ Heraldry of Fis
‘spiering’ is given as the Dutch name for the smelt.”
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Lubbock says this has been taken within five miles of Norwich.

“The acus major, called by some gai-fish and greenback,

answering the figure of Rondeletius, under the name of acus prima

species, remarkable for its quadrangular figure and verdigrease-

green bone."—Sir T. Browne.

In the editor’s foot-note tliis is incorreetly given as Centriscus

scolopax, a Mediterranean fish, not likely to be caught on the

Norfolk coasts.

IIemiramphus Europ-eus (Yar.) Europseau halfbeak.

Ouse below Lynn, July Gth, 18G8. I found large numbers of

these singular fish skimming along the surface of the water with a

wriggling motion. The day was bright, the water singularly

smooth, and the surface Avas continually disturbed by these active

little creatures, of which there must have been many thonsand.s,

engaged in taking their j'rey. I cajitured a considerable number

of them, and on examination, ff)und that their food consisted of

small entomostraca, amongst which, in the stomach of one, were

thirty specimens of Cnnthocamptiis stromii, Avhich 1 h.ad hitherto

found very rare in these waters, and in one I also found a nema-

tode worm an inch long.

One feature of the halfbeak appears to have escaped previous

observation, as it is not mentioned by Couch or Yarrell, and the

published figures are equally defective. The lower jaw, which

extends far beyond the other, is provided with a broad membrane

on each side, giving a total width of one-eighth of an inch, thus

aiding materially in taking its prey, as the jaw is converted into a

sort of scoop. On being removed from the water, the membrane,

which is covered with dark radiating spots, collapses, and the beak

has then the acicular character seen in the plates. The membrane

does not extend quite to the tip, but the jaw is apiculate.

This fish had only been seen four or five times previously, and I

have never found it again, though I have repeatedly searched for

it at the same time of year. This is remarkable, as it is obvious,

from the configuration of the jaw, that it is only fitted for surface

feeding on entomostraca, and small insects which are found on

the surface of the Avater in bright, still weather. It ought, there-

fore, to be frequently met Avith if it be a mature form, and not, as

has been supposed, an early state of some other species.
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Fam.

—

XVII. Cyprinid.e.

Cypmxus carpio (L.) Carp.

A large one was taken in the Kettle Mills pond, Lynn, in 1865.
!Mr. Lubbock says “ it is not coininon upon the whole of the
broads, but where it does occur grows to the very largest size; the
dimensions of one lately taken are as follows—length, 29^ in.,

girth, 29 in., weight, 15| lbs.”

“Nearly forty years since a carp, of about 12 lbs. weight, was
found alive and healthy in a drain communicating with the Liver
V eusum, near the site of the old Blackfriars Monastery, at

Norwich. With this exception I never knew a carp taken in the
Norwich river.”—J. H. G.

Sir r. Browne says, “ two of the largest I ever beheld were
taken in the Norwich river.”

Cyprinus auratus (L.) Gold-fish.

Mr. Gunn says these fish are “ bred at several mill-pools in
Norfolk,” but gives no locality.

Carassias vulgaris (nilss.) Crucian.

“A solitary specimen has been twice observed in the Yare.”—“Fauna of Norfolk.”

Mr. Gurney informs me that it is common in ponds in East
Norfolk, and he says “ it is well known to hybridize freely with
the common carp. Some years since some hybrids of this des-

cription, bred at Hempstead, near Holt, were identified as such by
Dr. Gunther, to whom I sent them for examination. At Hemp-
stead the true carp generally attains 8 lbs. in weight, and the

hybrid about half that weight. The largest specimen of Cyprinus
Carassias of which I have note weighed only 1 lb. 7 ozs.”

Gobio FLUVIATILIS (Flem.) Gudgeon.

Lynn.

The broads.—P. “Abundant in the higher part of the rivers,

but not, I think, otherwise than of rare occurrence amongst the
broads.”

—

Lubbock. “The upper part of the Yare, the Tudd,
and the niiper part of the Wensum.”—J. II. G. “ Gudgeons or

funduli Jiuviatilis

;

many whereof may be taken in the river

within the city .”—Sir T. Browne.
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Lruciscus nuTii.us (L.) Eoacli.

Common in streams and broads.

^Ir. Gurney remarks that they are very fine in tlie Yare and

'Wensurn. Mr. biorman caught one at Yarmouth which weighed

2 lbs. 2 ozs.

Leuciscus BUGGEXIIAGII (Cuv. and Yal.) Pomeranian Bream.

Surlingham broad.—INIr. stills. “One taken at Cossey,

upwards of four pounds in weight, is now in the Norwich

!Museum.”

—

Lubbock.

'J’his has l)ccn proved by Professor Yon Siebold to be a hybrid

between Abramis bnima and Leuciscus rutilus.

Leuciscus cepu.vlus (L.) Chub.

“ Is totally unknown in the Bure, the Yare, and I lielieve the

\Yaveney. Is very large in some Norfolk rivers, the Ouse, the

Thet, and the ^Yissoy, near Stoke Ferry.”

—

Lubbock.

Sir T. Browne remarks, “ the chubbe, to be found in

divers other rivers in ihigland, I have not obst;rved in these.”

Leuciscus ERYTriRoriiTriAUMUS (L.) Budd.

Common in the broads and rivers.

!Mr. Norman has taken one weighing 3 lbs. 1 oz.

Leuciscus vulgaris (Cuv.) Dace.

Common.
“ Abundant and large in the upper Yare. Does not thrive in

ponds.”—J. II. G.

This and the two preceding are mentioned in Sir T. Browne’s

list.

!Mr. T. G. Bayfield, of Norwich, states that a specimen of Avhat

he confidently believed to be the vnr. Leuciscus cceruleus was

taken some years ago by ^Ir. Ewing, between Keswick and

Cringleford 5Iills.

Leuciscus puoxixus (L.) Minnow.

Tinca vulgaris (Yar.) Tench.

Common in lakes and ponds.

Mr. Gurney says “the only river locality I know for the tench

in Norfolk is in the Y’are, above Trowse.” It occurs also in the
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Ouse, above Denver. Mr. Norman informs me that the largest he
has caught near Yarmouth weighed 5 lbs. U ozs.

Abramis beama (L.) Lake Bream.

Ouse and Brandon river, very abundant and attaining a large
size.

Yare.—J. H. G.

I have twice known a bream of 7 lbs. weight taken in the
Wensum, at Cossey. One of these specimens was :—length,

25J in., depth, 8^ in., thickness, 3^ in., weight, 7 lbs. 1 oz. The
large bream bear the local name of ‘ bellows ’ in the neighbourhood
of Norwich.”

Mr. Borman, of Yarmouth, tells me he caught a bream which
weighed 8 lbs. 12 ozs.

Abramis blicca (B1.) White Bream.

Norfolk Broads.

—

Lubbock.

Alburnus lucidus (Heck et Kner.) Bleak.

Very abundant in ditches at North Wootton. I have seen some
which were taken in the Ouse, below Denver sluice, at low water.

Though probably occurring in other parts of B'orfolk these are the
only localities of which I have any record of their having been
taken.

Nemachilus barbatulus (L.) Loach.

“ Not gregarious or abundant, but found in the smaller streams,

wherever stones afford a lurking place.”

—

Lubbock.

FaM. XXL

—

CLUPEIDiE.

Engraulis encrasicholus (Cuv.) Anchovy.

Frequently caught during the summer months, in stow nets in

the river opposite Lynn. They are generally from seven to eight

inches in length.

Yarmouth : “A specimen found on this beach. May, 1830.”

—

Paget. This is probably the same referred to in “ Yarrell’s

British Fishes,” communicated by Mr. Dawson Turner.

Clupea harengus (L.) Herring.

Mr. T. Southwell has kindly sent me the following official
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return of the number of herring landed at the Fish-wharf in the

Autumn Fishery at Yarmouth and Lowestoft.

Year.
No. of La.sts,*

Yarmouth.
Lasts

at Lowestoft.

1867 No account. 6,154

1868 15,511 7,035

1869 13,386 6,912

1870 18,709
anfl 2000 at Quay.

10,456

1871 19,871
and a proat ()uantity

lauded at Quay.

14,390

1872 14,.500 6,920

1873 18,795 10,937

* The number of fish in a last is 13,200.

The herring is frequently mentioned in the “ L’Estrange Hou.se-

hold Book.” “ Item.—To John Browne, of Lynn, for ij barrels of

whyte heryngos, xxijd.” “Item.—Paid to Bichard Bessye, of

Lynn, fur ij cases of red heryngs, xvjd.”

Clupea Leaciiii (Yar.) Leach’s Herring.

This, which Mr. YarreU had regarded as a good species, and
named after its discoverer Dr. Leach, I had for a long time con-

sidered as merely an immature form of the common herring. It is

almost the only kind taken in the estuary at the early part of the

year. I believe it to be the fish of the previous year, spawning for

the first time. The following brief abstract of a paper read before

the West jSTorfolk and Lynn 2vatural History Society, will shoAv

the reasons which I had for discarding it as a species :

—

“ On the specific characters of Leach’s Herring of Yarrell ;

”

Jan. 18G4.

“ The occurrence of spawning herrings at the mouths of estuaries

in the early months of the year, and a certain dissimilarity betwixt

these and the common herring, led Mr. Yarrell to describe them as

a new species, under the name of Clupea Leachii. The chief
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distinctive characters which he notices are the relative lengths of
the head and body, and the depth of the fish compared °to its
length. Yarrell gives the number of vertebrae as 54, whereas in
tlie common or northern herring they are 56. The colour of
Leach 3 herring is brighter, and more decidedly blue. There is

also a difference in the scales, which are comparatively larger in
Leach’s herring.

“As regards the measurements, it is obvious, that if, as I ^

believe, Leach’s herring is an immature form, the ratio would alter i
with increased growth. So also would the colour with the age of i
the fish, and Avith the period of fecundation.

°

Ihe difference then rests solely on the number of vertebrae.
On examining (Jan. 27th, 1864) a number of Leach’s herring full
of ova, I found that the measurements were someAvhat different
from those given by Yarrell. The comparative length of head and
body Avere as 1—3^—3| in all cases. Depth to length as 1—5|
or 6, in those which had spaAvned, 1—4| in those Avith roe. Of 9
fish examined Avith reference to the number of vertebrae 4 had 55.
2 had 54. 3 had 56.

“ In some of those AAdiich had less than 56 vertebrae I was able to
discern one or tAVo Avhich Avere rudimentary or abortive, thus showing
thavt 56 is really the normal number as in the northern herring.

“ 1 he position of the dorsal fin noticed by Yarrell, AA'ould also
vary Avith the groAvth of the fish. Subsetpient observations at a
later period of the year shoAved a marked alteration in the compa-
rative measurements, and a nearer approximation to those found
in the common herring.”D

These observations Avere forivarded, together with specimens,
to Mr. Couch, of Polperro.

In reply j\tr. Couch says :

—

“Polperro, Peb. 13th, 1864.

“ It may be a matter of curiosity to you to be j

informed, that on the 6th of this month I made the following note
in my Journal. ‘A large herring, male, Avith milt of full size of

development—herrings seem in tolerable abundance—the fact of

their haAung fully enlarged milt and roc is a reply to one of i^Ir.

Yarrell’s arguments for Mr. Leach’s herring being a separate

species, by breeding at that time, but is it a good species 1
’ ”

1
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On tlie 7th of Marcli he writes:

—

“Your little box of herrings came safely, and they
have been closely examined, having been hardened with salt. My
conviction is the same with what appears to be your own as regards
Leach’s herring

; my only remaining difficulty having been the
difference in the number of vertebras, and on that point, I hope, I

may bo at liberty to quote your authority. I had not so far ex-
amined as to bo certain of a variety in that respect.”

It will be thus seen, that Mr. Couch agrees with me in thinking
that this so-called species can no longer be maintained.

t’r.uPEA 8PRATTUS (L.) Sprat.

Very abundant along the coast.

Sir T. Browne says, “ Herrings departed, sprait.s, or sardee, not
long after succeed in great plenty, which are taken with smaller
nets, and smoked and dried like herrings, become a sapid hit and
vendible abroad.”

On the coasts of Norfolk and Lincolnshire many hundreds of
tons of sprats are annually used for manure, a waste of valuable
food, much to be regretted. Were a company formed for pre-
serving them after the manner of Sardines, to w-hich they are in
no respect inferior, a vast amount of food might be .saved, and the
undertaking if properly managed might be made very remunerative.

Ml. Lowell says, that though he has seen vast quantities of
these fish caught he never yet saw one with roe.

Considerable quantities are prepared and sold as anchovies and
anchovy paste.

Clupea alosa (L.) Allis Shad.

Yarmouth, “ not uncommon with herrings.”—P. New Mills
Norwich, (June, 1840,)

—

Lubbock.
“ Two .specimens, male and female, caught at Lowestoft in May,

1840. Weighed, the male 3J lbs.
;
the female 4^ lbs. Both are

preserved in the Norwich Museum.”—J. H. G.

Sir T. Browne .says, “Alosa or Shads, to be met with about Lynn.”
Norfolk Estuary, IS.*)!, specimen in Wisbeach ]\ruseum.

Clupea fi.vta (Cuv.) Twait Shad.

Lynn Roads, Sept. 1848, and Oct. 1867.—Mr. E. L. King.
Yarmouth, not uncommon.—P. Lowestoft, “a fine specimen

E



caught with hook aud line, June 1867, weighed upwards of 2 Ihs.”

—T. E. Gunn.

Clupea pilchardus (Cuv.) Pilchard.

Yarmouth, “ Some few generally taken every year in the herring

nets
;

in some years they have been abundant.”—P. “ Though

this sea aboundeth not with pilchards, yet they are commonly

taken among herrings
;
hut few esteem thereof or eat them .”—Sir

T. Browne.

FaM. XXVII.—SvMBRANCHIDiE.

Anguilla vulgaris (Flem.) Sharp-nosed Eel.

Very common. Mr. Lubbock says that one was caught near

Norwich which weighed upwards of 20 lbs.

“ One taken in the Ouse at Denver Sluice, 22nd October, 1867,

and its dimensions recorded in ‘ Land and Water,’ of the 28th of

that month, by E. A. Austin, Esq., Sydney Sussex Coll. Camb.
;

were, length 5 ft. 8 in., girth 17-J in., weight 36 lbs.”
—“Fauna

of Norfolk.”

Anguilla latirostris (Eisso.) Broad-nosed Eel.

Common. Mr. Gurney thinks it decidedly less abundant in

East Norfolk than the preceding species. He has seen it from the

Upper Yare and the Tudd, and has heard of it as inhabiting

Saham Mere. On August 16th, 1866, (recorded by Mr. T. E.

Gunn, in the Zoologist,) “ One of these eels was netted in the

Bure at Horning, which weighed lbs., was 3 ft. 8 in. long, and

10 in. in girth.”

Conger Vulgaris (Cuv.) Conger.

Norfolk Estuary. Not uncommon. Yarmouth.—P. “ One

weighing nearly 50 lbs., caught in 1808.” Cromer.—J. H. G.

Order V.—Lophobranchii. Fam. II.—SvGNATHiDiE.

Siphonostoma typhle (L.) Broad-nosed Pipe-fish.

Norfolk Estuary. One which was taken at Heacham is in the

Norwich Museum. Yarmouth.—P. LoAvestoft.—J. H. G.

Sygnathus acus (li.) Greater Pipe-fish.

Common.



Nerophis vequoueus (L.) Ocean Pipe-fisli.

^Ir. Plwes has taken this in the Norfolk Estuary.

Neropiiis opiiiDiox (L.) Straight-nosed Pipe-fish.

Iforfolk Estuary, June 12th, 1871.—Mr. E. L. King.

Hippocampus antiquorum (Leach.) Sea-horse.

Yarmouth. This is given in Messrs. Paget’s list, hut there is no
other record of its having been taken on the Xorfolk coast.

Order VJ.—Plectognatiii. Fam. II.—Gvmnodonte.s.

Ortiiagoriscus mola (L.) Sun-fish.

Lynn, two, Nov., 1850; Oct. 18G3.—:Mr. E. L. King. Yar-
mouth.—P. “One taken Nov. 1821. Salthouse, Nov. r850.”—
Kcv. L. W. Dowell. “The Norwich Museum contains one taken
off Over-strand in 1843.”—J. H. G.

Sir J. Browne says: “Sometimes we meet with a mola, or
moonfish, so called from some resemblance it hath to a crescent in
the extreme part of the body, from one fin unto another. One
being taken near the shore at Yarmouth, before break of day,
seemed to grunt and shiver like a hog, * * * jhe gills of
these fish we found beset with a kind of sea louse.* In the year
1GG7 a mola was taken at ]\tousley, which weighed 200 lbs.”

Mr. Southwell saw one at Lynn, Nov. 15th, 1850. Its dimen-
sions were 4 It. long, 2 ft. deep, and about 15 in. thick. Another
at Thornham Hall, which was 4 ft. 3 in. from nose to tail, G feet
in depth across the fins, which were each 2 feet in length, weight
210 lbs., is recorded in “The Field,” Jan. 7th, 18G5. One in the
^Yisbeach Museum was taken at Yarmouth in 1835.

SUB-CLASS HI.—GANOIDEI.

Order II.

—

Chondrostei. Fam. I.—Acipenserid^.

Acipenser sturio (L.) Sturgeon.

Frequently caught in the rivers and along the coast, and chiefly,

as Mr. Southwell lias remarked, in the winter and spring months.

* Lepeoptheims Nordmannii.



Sir Thomas Browne, with his usual accuracy, notes the variation

in form which occurs in this species :
—

“

Some have been taken

at Yarmouth, and more in the Great Ouse, but their heads are not

so sharp as rej)resented in the icons of Bondeletius and Johnstonus.”

Couch, s]Deaking of the supposed two kinds of sturgeon, says :

—

“ The broad-headed and narrow-snouted varieties in their extreme

divergence differ greatly, and the latter appears to be the more
numerous of the two

;
but there has been found every gradation of

form among them.”—Yol. i, p. 159.

The Lord of the manor of Hunstanton claims as a royalty all

sturgeons caught in Lynn Avaters, but this claim is not recognized

by the Lynn authorities. The largest specimens of which I have

any note are—one caught off Yarmouth, Oct. 10th, 1871, of

which Mr. Southwell gives the folloAving measurements. Length,

7 ft. 10 in.
;
girth, 4G inches

;
weigiit, 392 lbs.

;
and one recorded

by Mr. Gunn, in the “Zoologist,” 1866, taken m Holkham Bay,

was 8 ft. 6 in. long, and weighed 210 lbs. Another taken off the

Suffolk coast, was 12 ft. 2 in. long, aiid Aveighed only 156 lbs.

SUB-CLASS IV.—CHOHDKOPTERYGII.
Order II.—Plagiostomata. Pam. I.

—

CnARCHARiiDiE.

Carcharius glauous (CuA^) Blue Shark.

Yarmouth.—P.

I have no authentic record of this fish being taken in the

Estuary, and suspect that the toper is sometimes mistaken for it.

Thus, tAvo specimens in the AVisbeach Museum, said to be blue

sharks are in reality topers. Mr. T. E. Gunn records one speci-

men stranded on the beach at Yarmouth, Dec. 19th, 1866, and

gives the folloAving measurements :—Total length 5 ft. 4 in.

;

length of head, 10| in.
;

girth to first dorsal, 1 ft. 7 in.

These might, in the absence of other characters, apply equally to

the tope.

Mr. Hele, of Aldeburgh, Suffolk, records the capture of one at

that place. It Avas carefully verified by him.

Canis galeus (BONAPARTE.) Tope.

Mr. Cresswell has caught large numbers Avith night lines, off

Hunstanton. In the years 1872— 3, he took more than a hundred.
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Forty-five were caught at one time, two of wliich he kindly sent to

me for examination measured over five feet long. All the females

contained fully developed young ones more than a foot in length.

The season at which these take a bait is in June and early in July,

after which time they cease to be caught. Their food at this time

appears to consist chiefly of crabs and starfish.

Zygcena malleus (Cuv.) Hammer Head.

Only one is mentioned as having been taken at Yarmouth, Xov.
24th, 1829. This is .referred to in Messrs. Paget’s list, and in

(Jouch’s British Fishes. The head and tail were presented to the

Norwich Museum, by Mr. Dawson Turner.

Mustelus vuloauis (M. & II.) Smooth Hound.

Norfolk Estuary.

Fam. II.

—

Lamnmd.e.

Damn A cornubica (Gm.) Porbeagle.

Yarmouth.—P. Two examples. Mundesley.—“A large speci-

men, the skull of which is in the Norwich Museum.”—J. H. G.

Alopecias vulpes (Gm.) Thrasher.

Yarmouth. Mr. Gunn reports the capture of one by the crew of

a lugger engaged in the mackerel fishery, 4th July, 1867. Its total

length was 1 4 ft. 5 in.
;

girth below pectoral fin, 6 ft.
; tail, from

tip to root, 7 ft. 4 in.

This species was first described by Dr. Cains, from a specimen
stranded between Lowestoft and Pakefield (Suffolk) in February,

1570. Vide “De Canibus Britannicis,” &c., lib. ii. “ De Vario-

rum Animalium,” &c., p. 28.

Selache maxima (Gunner.) Basking Shark.

Yarmouth.—P. The figure in Yarrell’s work was taken from
drawings of this specimen, sent to !Mr. Yarrell, by I^Ir. J. H.
Gurney.

Sir Thomas Browne says;—“This year (1662) one was taken
entangled in the herring nets, about nme feet in length, answering
to the last figure of Johnstonus, lib. vii, under the name of Caius
carchariiis alter; and was by the teeth and five gills, one kind of
shark, particularly remarkable in the vastness of the optic nerves.
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and three conical hard pillars which supported the extraordinary

elevated nose, which we have reserved with the skull. The sea-

men call this kind a scrape”—Bohn’s Edition, vol. iii, p. 326.

Dr. Gunther thinks this is probably the same fish as that figured

by Couch, vol. i, pi. 15, and which he takes to be a monstrosity of

the Basking Shark (Selache maxima.)

FaM. III.

—

SCYLLIIDA

ScYLLiUM CANICULA (L.) Lessei’-spotted Dog-fish. (Eough
Hound.)

Norfolk Estuary —Specimen in Lynn Museum. Lowestoft.

—J. H. G.

ScYLLiuM STELLARE (L.) Large-spotted Dog-fish.

Norfolk Estuary.

Yarmouth—P. Sherriugham.—J. H. G. This specimen is in

the Norwich Museum.

Fam. VII.—SpinaciDjE.

Acanthias vulgaris (L.) Picked Dog-fish.

Norfolk Estuary. I have frequently met with small specimens

of this species taken in trawl nets, but have never been able to

observe those attempts at using its spines with such Avonderful

sagacity as Couch describes, p. 51. That they often inflict a

wound when springing from the hand of their captor is not im-

probable, but that it is done with intention, intuitive perception,

and mathematical accuracy described by writers, is contrary to all I

have been able to ascertain by carefid observation.

LiEMARGus BOREALIS (Scoresb.) Greenland Shark.

An immature specimen caught at Sherringham is in the

Norwich Museum.—J. H. G.

Fam. VIII.—EniNiDiE.

Squatina vulgaris (Gray.) Monk-fish.

Paget mentions two which were taken at Yarmouth since 1817.

One captured in the Norfolk Estuary by Mr. E. L. King, in 1865,

measured 4 ft. in length, by 2 ft. 6 in. in breadth.
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SUB-OUDER II.

—

BaTOIDEI. FaM. I.

—

PRISTIDAi.

Pristis axtiquorum (Lath.) Saw-fish.

The occurrence of this species as a Xorfolk fish rests solely on

the authority of Sir Thomas Browne, who speaks of “ a pristis

serra, or saw fi.sh, taken about Lynn, commonly taken for a sword

fish, and answers to the figure of Ilondeletius.”

Fam. IV.—Eaiid^.

IiAiA clavata (L.) Thornback Ray.

Very common. This is named in Sir T. Browne’s list.

Raia b.vtis (L.) Skate.

Very common.

This and the succeeding species are mentioned in the “ L’Estrange

Household Book,” a.d., 1519 :

—

“ Item.—Flathe and 'fhornbacke, xijd.”

Stodeler says that all the plagiostomi contain urea in their

different organs—in fact in their whole body.—“ Philosophical

Journal,” Jan. 18G0.

Raia maculata (Yarrell.) Homlin or Spotted Ray.

Common.

Fa.M. V.—TRYGONIDAi.

Trygon pastinaca (L.) Sting-ray.

[Mentioned in Sir T. Browne’s list and in “ Paget’s list of Yar-

mouth Fishes.” Mr. Elwes has taken it in the [Norfolk Estuary,

and Mr. Gurney mentions one, weighing about two stones, which

he saw taken olf Kessingland, Suttblk, September, 1856, which

had a double spine. A similar instance is mentioned by DiUwyn
(Fauna of Swansea) vide Couch; “British Fishes,” vol. i, p. 133.

T. E. Gunn records one from Yarmouth in 1869, 3 ft. 6 in.

long, which Aveighed four stone.

Fam. VI.

—

Myliobatida:.

Myliobatis aquila (L.) Eagle ray

A specimen taken in the Norfolk Estuary is in the Lynn
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Museum, and the skeleton of one found dead on Lowestoft beach,
June 19, 1867, is in the possession of Mr. Harper, Chemist,
Xorwich.—T. E. Gunn.

SUB-CLASS V.—CYCLOSTOMATA.

FaM. I.—PETROMYZONTIDiE.

Petromyzon marines (L.) Sea Lamprey.

Norfolk Estuary.

Mr. Lubbock says they are abundant in the Yare in April and
May, when they run up to spawn.

Mr. Gurney has twice seen a large lamprey caught immediately
below the “New Mills,’ at Norwich, and one of these two
specimens is preserved in the Norwich Museum.

Mr. Bayfield mentions one, 28J inches long, which was caught
in Buxton Broads, June, 1873.

Sir T. Browne says, “ Lampreys, great and small, found plenti-

fully in Norwich river, and even in the city, about May
; whereof

sdme are very large, and, well cooked, are counted a dainty bit

collared up, but especially in pies.”

Petromyzon fluviatilis (L.) Lamprey.

Often caught at low water, in stow-nets, opposite Lynn,
Norwich.

—

Lubbock.

Petromyzon branchialis (L.) Mud lamprey,

Keswick, near Norwich.—J. H. G. “ Numerous in ditches

containing small springs, to which these fish appear to be
attracted.”
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II.

ON BKEEDING LEPIDOPTEEA IN CONFINEMENT,

Bv F. D. Wheeler.

Read 29th of July, 1873.

I MAY premise that about two-thirds of this paper consists of
extracts from my journals, and notes of my own experience in
breeding

;
of the remaining third, almost the whole is from infor-

mation furnished in letters from Mr. W. II. Harwood, of
Colchester, with one or two additions from those of other friends
and correspondents.

To the best of my knowledge, no published treatise gives any
clear or detailed account of that which forms the first and not the
least difficult stage of this branch of Entomology, and which is

almost exclusively the subject of the present paper ;—I mean the
inducing moths to pair. Knaggs’ “ Lepidopterists’ Guide” briefly
touches upon it, but enters into no discussion on the subject

j and
I recollect very weU, that five years ago, when I first began to try
my hand at breeding, my acquaintance with the matter was limited
to a vague notion that you put a male and female together in a box,
and then But here, unfortunately, my ideas came to an abrupt
termination, so I filled up the blank by inserting, “ and then, why
you got the eggs, and they all lived happily ever after, that is as
long as they were wanted to Hve.” Accordingly, as there is

nothing like trying, I at once set to work. I got my box, first of
all, nine inches square

;
then I got my pupae, and, thanks to the

kindness of a friend, I was able to experiment on Endromis
versicolor (the Kentish Glory)—rather a high flight for a begin-
ning. I put the pupae in the box, and the whole in what seemed
to my inexperience a suitable place—viz., on the mantel-piece.
The result may be anticipated. In January the moths came out,
showed not the slightest symptoms of pairing, knocked themselves
to pieces, laid a few unfertile eggs—and died. This was discouraging
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certainly—but try again. They were Emperors this time and

easier game, but the result was no better. In despair I came to

the conclusion that attempting to pair moths was a most unprofit-

able speculation, and for that season gave it up. How I don’t

mean to say that such a method might not haAm succeeded
;

there

are some good-natured moths that seem determined to make the

best of the most adA'^erse circumstances, just as there are some

larvae which won't be starved by any amount of neglect. But

there Avere several points about the plan Avhich I soon found might

be easily altered, and attention to which makes success, though by

no means certain, yet far more probable. In the first jDlace, it is

not advisable to keep the pupae Avarm, they are thus brought out

before their time, and probably find the weather not sufficiently

favourable to pair
;
or if fertile eggs be obtained, the larvae hatch

before their food is ready for them. And Avhen the moths come

out don’t (if you can help it) keep them near a fire
;
the dry heat

Avhich is thus produced seems to be peculiarly bad for them, and

many species, which pair readily out of doors, refuse to do so in

such a position. It is far better to keep the pupae out of doors

exposed to the Aveather, and to let the moths remain there while

pairing, or if that be impracticable, at least put them in a room

Avithout a fire or against an open windoAv. And here I may men-

tion, Avhat might easily be guessed, that the state of the Aveather is

of paramount importance. If the nights be Avarm, whether rainy

or not, there is good chance of success, but should they be cold

and Avindy nothing Avill stir. Of course by keeping the pupse out

of doors, we make it far more probable that they Avill not come out

at all in such weather, but if they should, it is said to be better

even to bring them in before a fire. This, however, is a desperate

remedy, and I have never been successful with it, so that Avhen a

continuance of bad weather sets in, I give the thing up as hopeless.

Hext, as to the box. I need hardly say that the size mentioned

above (9 in. square), is for such things as Versicolor and Carpini,

far too small. As a rule it seems good to give the insects plenty

of room, especially, of course, with the larger species, but I have

more than once had a pair of moths, e.g. Demas coryli and

Notodonta cucullina, Avhich after refusing to pair in the breeding

cage, have done so at last Avhile undergoing the peine forte et dure

of close confinement in a collar box.
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I am told that it is an excellent plan to enclose the pair in a good
sized muslin or leno sleeve on a branch, or even an entire young tree

of the food plant, but this 1 have never been able to put in prac-
tice

;
at all events it can do no harm, and may do good to insert a

branch in water into the breeding cage. Again, Mrs. Hutchinson,
of Leominster, tells me that she always feeds the moths she is

keeping alive for this purpose, as well as the impregnated females
kept for laying eggs, by sprinkling the usual sugaring mixture on
the leaves of the spray of the food plant, and that she finds it a
very good plan.

While on this ]>art of my subject, I must touch upon a point
which has been much debated, viz., whether it is advisable to put
in more than one of either or of both sexes. My own oj)inion is

decidedly in the negative. I have always found that when I put
in two males, the result was a great disturbance in the cage and
nothing else, while if two females were present they seemed to

distract the attention of the males, so that every trial ended in

failure.

I may mention that it is extremely important that both male
and female should be but recently emerged fTOin the chrysahs. I
once paired a Trepida female, which had been out five days, with
a male just emerged, and the pan- of Cucullina alluded to above as

having paired in a collar box, had been out—the male four days,

and the female six
; but as a rule, after two or three days, an

insect becomes useless for breeding purposes.

Another frequent cause of failure is the fact that after being
bred in and from the same stock, sooner or later, all moths refuse

to pair. Some do so after the second, or even after the first gene-
ration, and all are more or less affected by it. In this case

nothing remains but to mix the breed, either with those reared by
some friend from a different stock, or still better by pairing with
wild males. If the species occurs in the neighbourhood this may
often be readily done—the modus operandi being simply to tie

a piece of fine silk firmly round the base of one of the front Anngs,
and having thus secured it to a tree where the insect is supposed
to fly, to leave it all night. If the night be favourable, very often

the male will bo found with it in the morning, so that besides a

batch of fertile eggs, you secure an additional specimen. Some-
times, however, a bat, or some such nocturnal marauder, Avill find
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your female and make a meal of her instead
;
but on the whole

this is a very profitable method of pairing, as it wastes compara-

tively few specimens, and the eggs are almost certain to be fertile.

I may mention that I have myself tried this plan successfully with

Palpina and Ziczac, while Mr. Harwood informs me that he

regularly pairs by this method many of the prominents, the

kittens, &c.

Having said what I had to say on this subject genemlly, I will

now proceed to the discussion of the several groups of British

Lepidoptera. The Butterflies seem very impracticable
;
Machaon,

and I believe one or two others, have been made to pair in confine-

ment, but they are very hard to manage, requiring much space,

light, and generally the presence of the food plant.

The Hawkmoths are more easily managed
;
the Privet-hawk, and

all the Smerinthi pair vdthout much trouble, and my friend Mr.

Pickard, of Walsingham, has for six years past kept up a breed of

Elpenor without any difficulty, by keeping them in a very large

vessel with a growing plant of the wUlow herb. Porcellus will

pair occasionally but not readdy, and probably almost all tliis

group, including the Clearwings and Burnets, may be induced to do

so with a little management.

Of the Bombyces, some (as B. quercus) are proverbial for the

readiness with which the virgin female attracts the male, and

these are, of course, easily paired
;
but others, such as the Emperor

and Lappet, though they sometimes assemble readily, are very un-

certain in confinement. As a rule, however, all this class may be

expected to do very well, and they are favourites for breeding

purposes, but many of them are not to be depended upon, and

others, as Demas coryli, which seem to pair readily out of doors in

a sleeve, are troublesome to manage otherwise.

Of Geometers, the large bodied species comprised in the genera

Enomos Amphidasis, &c., are very easy to couple
;

the Selenidse

(the true Thornmoths,) also pair readily, and some of the Boar-

midae will usually do so, but the rest, though many species have

occasionally been known to pair in confinement, cannot, as a rule,

be expected to do so.

The Hooktips are all of them very hard to manage, and the

Rev. Bernard Smith (our greatest authority on the subject,) says

that he has rarely succeeded in pairing them.
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Ihe 2soctiise are, as a whole, an exceedingly difficult class to

deal with, though the genus Tseniocainpa affords that excej)tion

which we are told is required to prove the rule. All the species
of this genus except Leucographa (with the habits of which I am
unacquainted,) pair with tolerable readiness, especially if placed in

sleeves on the trees
; indeed they may frequently be found coupled

on the sallows. Cymatophora ocularis and Ridens have been
successfully attempted, but not often, and my own endeavours to

pair various* species of Acronycta, Cymatophora, Agrotis, Hadena,
Diphthera orion, (tc., have all been complete failures, and I cannot
often succeed even in obtaining eggs from caught females of the
first two genera.

It remains to speak of the Pseudo-boinbyces, the jiet group of
breeders. Nearly all of this class pair in confinement with more or

less readiness
j most of them have singularly beautiful and striking

larvm, and all are remarkable for the soft and delicate beauty of
the imago, while by far the majority of species are of sufficient rarity

to attract almost all collectors. Of these 1 may speak as

they are not numerous, and I have had personal acquaintance with
twenty out of the twenty-seven British species.

Ihe DicniTiuridoe—the Kittens and Puss moth, are notoriou.sly

among the easiest species to pair, and with the proviso that the
jmung larvm are not handled, nor forcibly removed from their food
plant, very easy to rear.

Fagi (the Lobster) is from its rarity not often tried for breeding
purposes, but it pairs readily enough. Unfortunately, however,
the larvae are hard to rear, and even the pupm sometimes die off,

instead of coming out.*

Cassinea (the Sprawler) couples readily, but the larvae must be
kept separately, as they are somewhat apt to be too fond of each
other, and having once acquired this depraved taste, sink at once
into ferocious cannibals

;
the pupa5 too are very apt to die if

disturbed.

Of Nubeculosa I know nothing whatever as to pairing, but the

larvaj are notoriously hard to rear.

• The same remark applies to this as to the last genus—viz., that the
young larvm won’t bear removal from their food plant, but must be allowed
to crawl from the old to the fresh food without a.ssistance. The best plan
is to sleeve out on growing trees.
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The Bufftip is easy enough to manage, hut not worth the

trouble, when full fed larv^ may be had for the trouble of picking

them up.

The Chocolate tips are all exceedingly easy to rear, and except

when bred in and in from the same stock, easy to pair too.

Crenata has been taken only tlu'ee times in this country, so I

can’t say anything about its habits.

Plumigera (the Plumed prominent) is very easily paired and is

not generally hard to breed, though occasionally the whole brood

will die off in a most mysterious manner.

Palpina, Ziczac, and Dromedarius, three of the commonest species,

are also about the most easily managed, both in pairing the moths
and in breeding the larvse, and are decidedly the best species to begin

upon, Ziczac, in particular, being easily obtained, and the larvm

very singular and beautiful.

Camelina, the commonest of all, is not quite so easy, and
Dictfea and Dictseoides (the Greater and Lesser Swallow promi-

nents,) are not very easy to couple, and the larvae are not at all

easy to rear, at least from the egg.

Trepida pairs very well, but its gorgeous larvae is anything but

easy to rear, especially when the plan of putting them out in

sleeves on growing trees cannot be adopted.

Of Chaonia I have twice had pujjae, but in both instances there

was an immense preponderance of females, so that owing to that

circumstance, and to the length of time which elapsed between the

emergence of the one solitary male and the first female, and also to

the bad weather, I could not give them a fair trial, but I suspect

they somewhat resemble their nearest ally, Dodonaea, which I have

never succeeded in pairing. If you can get ova, however, of either

species, they are not very hard to rear.

Carmelita, the queen of the prominents, as it has been justly

called, from its wonderfully delicate beauty, is considered hard both

to pair and to rear. I have never obtained pupae myself until the

present winter, but two of my friends have repeatedly succeeded in

breeding it, keeping the larvae and pupae out of doors.

Cucullina (the Maple prominent,) also one of the most beautiful

and by no means the least rare, is generally considered hard to pair

in confinement, but I have bred it regularly since 1869, and have

iiot found any insuperable difficulty with it, though I have every

i
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season wasted many specimens in obtaining eggs
;
while the beauty

and rarity ol the insect, joined to the singularity of the larva?,

amply repay any trouble that it may cost.

In conclusion, allow me to express my hope that some of those

members who have not yet tried their hand at this, one of the

most profitable, as it is one of the pleasantest branches of ento-

mology, niay be induced at least to make a trial of some of my
favourite Prominents, and that they will not give up in despair, if

like myself they meet at first with ill luck, since one success will

atone for several failures, and I suppose that it is only by repeated

attempts that wo can hope to acejuire the skill reijuisite to ensure a

fair proportion of profits.

III.

ON EMPIbSA MUSCA AND OTHER ^[ICRO-FUNGI.

By F, Kitton.

Read September 30th, 1873.

At the time of year when the more highly organized forms of life

are fast dying and decaying, the simpler organisms are developed
in vast profusion. When, in the beautiful Avords of Shelley,

“ The warm sun is failing, the bleak wind is wailing,

The bare boughs are sighing, the pale flowers are dying,

And the year

On the earth her death-bed, in a shroud of leaves, dead.

Is lying,”

then the multitudinous variety of fungi make their appearance,
“ fottening on decay.” Let but the vigorous health of the plant or

animal diminish or fiiil, and these vegetable scavengers make their

appearance, appropriating the vital fluids of the lordly oak or the
humble blade of grass with equal indifference

;
nay, man himself,

let but disease or physical weakness occur, and minute forms of
fungi attack the ailing part. Tot example, the ringworm, so common
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in children, arises from weakness of constitution, the ring-like

scar indicating the presence of the mycelium of a fungus, the spores

of which are nearly imponderable and at the same time almost
indestructible

;
and when they meet with a soil suitable for their

growth they increase Avith marvellous rapidity
;
a decline of general

health, or perhaps a constitutional predisposition offering a suitable

locality for their production.

The fungus found in the above-named disease is known by the
name of Microsporon Andonini, and forms the light gray crusts

covering the spot which has become bald. This fungoid growth
consists of cylindrical tubes giving off decholomous branches,

which when fully developed give off at their terminations a
number of round bodies, (sporidia,) varying from the 15.000 to

100,000 of an inch in diameter; the tubes vary from the 20,000
to the 25,000 of an inch in diameter.

If a hair is extracted from the diseased part the bulb will be
found to be more or less invested with filaments and spores, some
penetrating the membrane covering the basal portion of the hair

;

the epithelial scales on the bald portion will also be found covered
with mycelium and spores.

Dr Klichenmeister in his “Animal and Vegetable Parasites,”

relates several cases of these fungoid growths penetrating the

interior of the body, and in those cases committing ravages more
destructive to vitality than when they occur on the external

surface. He mentions the case of a patient who had long been
annoyed with figures as of strings of pearls before his eyes, and
upon the operation of parasection being performed a fluid escaped,

in which was found a branched mass of small cylinders, partly

filled with globules and partly covered with minute cylindrical

processes. The fungus which occupied the entire interior of the

eye was nearly colourless, and consisted of fine and coarse fibres

with clear and uniform contents.

Helmhecht relates another case of a clergyman who came under

his care for an inflammation in both eyes, after the cessation of

which he had a constant movement of some body in the left eye,

but after a faU from his carriage the figure became free. Helmhecht

now made a puncture in the lower part of the cornea and sclerotic,

a fluid escaped in Avhich was found a branched mass, consisting of

fungoid cells and rows of spores.



In the various kinds of skin diseases, fungoid growths invariably
make their appearance, and in that horrible disease the Polish
plica, mycelia and sporidia exist in enormous quantities. In fact

no part of the body is free from the molestation of these minute
spore.s, and if a weak place exist there they may truly be said to

divide and conquer, for it is by self division that these minute
forms increase and multiply. In those dangerous diseases Apthce
and Diptheria the white patches seen in the mouth and throat will
be found to consist almost wholly of fungus filaments interspersed
with ei)ithelial scales.

Having bestowed a pa.ssing glance on the fungi found on and in

the highest form of life I will now call your attention to that form of
fungoid developmentknown as Empusa musca. Every onehas, with-
out doubt, observed at this time of year the bodies of the common
house-fly attached to the windows, pictures, and furniture in our
houses, surrounded by a dense white cloud, from a half to one inch
in diameter. I he insect, althougli dead, and when slightly touched
crumbling into a white powder, retains a lite-like appearance, the
proboscis is protruded and in contact with the surface upon which
it is apparently resting, the legs extended, and the feet retain their
adhesive property

;
if we now examine the fly a little more closely

wo shall find the proboscis firmly adhering to the glass, in fact I

have sometimes detached the body leaving the whole of it attached
to the surface

;
if we now inspect the fly with a lens we .shall observe

that the body is swollen almost to bursting, every segment is

stretched to its fullest extent, and externally seems to have been
floured

j
if a portion of the abdomen be detached and examined

under the microscope we shall find the whole of the internal

organs have been absorbed by the growth of the fungus, and
nothing left but the interlacing fibres of the mycelia.

I have from time to time examined flies in various stages, and when
the insect appears languid and unwilling to move we may feel assured
that the fungus has begun to develop, and on dissection the fluid that
fills thespaces between the viscera will be found to have greatlyincreased
in quantity and filled with fatty drops, and innumerable minute cells

filled with granular matter. These cells rapidly increase in size

and if supplied with sufficient nutriment retain their spherical

outline, but as the fluid decreases in quantity or nutritious value
they begin to elongate, and assume the form of longer or shorter

F
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tubes. A short time previous to death all movement ceases and

the body becomes turgid, in consequence of the greatly increased

development of the fungus cells, some of which are very large.

The cells now regain their globular outline, at one or two points

filaments are formed, which interlace and throw out branches, and
gradually surround the internal organs, but do not appear to

penetrate them
;
they however soon appear to obtain nutriment at

their expense, and finally death ensues, the legs and wings become

extended, the proboscis obtruded and adhered closely to the glass,

&c. The fluids and internal organs are gradually absorbed by the

fungoid parasite, the radial portion continues to elongate, and the

opposite end gradually develops a clavate head, the internal growth

of the Empusa enlarges the abdomen and the segments separate

from each other
;

after the lapse of several hours the delicate

membrane uniting the segments is perforated by the clavate ends,

which now make their appearance on the external surface, forming

white rings round the abdomen, the clavate end grows quickly, a

delicate diaphragm is formed at the lower extremity
;
the parasite

now consists of two cells, the ujDper portion becomes filled with

plasm and a mucellular spore is formed which the elastic pressure

of the cell projects some little distance from the parent ceU
;
these

spores form the white halo surrounding the body of the fly.

Some observers attribute the presence of the Empusa musca

to a vitiated condition of the circulating fluid, as the true spores

have not been detected in the fly. Perhaps the protoplasm that

formerly replaced the wasted tissues is no longer appropriated and

develops into a lower organism, which in its turn pulls to pieces

the former material.

Others are disposed to think that the spores attach themselves

to the exterior of the fly, and when favourable circumstances occur

for their development they penetrate the spiracles, and the growth

of the Empusa commences. Dr. Cohn considers this disease to be

analogous to the muscardine in the silkworm, but as I have not

had an opportunity of seeing that disease, I am unable to give any

opinion as to the correctness of the doctor’s views.

I have endeavoured to produce the fungus in other insects—viz.,

the blow-fly, the bee, and drone fly, but without success. The

plan I adopted was to confine the insects tinder a glass in which

one or more dying or dead flies were placed, but in no instance was
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the Empusa developed in the living insect. 1 do not remember
ever seeing the blow-fly attacked by this disease.

The Micro-fungi are perhaps the most remarkable of all the
simpler forms of life, and although so delicate, we have, I think,
undoubted traces of their existence as early as the chalk period.
Many years ago a paper, by my old friend Mr. Rose, was read
before the Microscopic Society of London, calling attention to the
traces left by some species of fungoid parasite permeating the
scales of Beryx ornatus found in the chalk, ^fany years °after.

Professor Kblliker detected similar traces in the horny skeleton of
a sponge, and in various species of foraminifera, a parasitic growth
frequently occurs

j
nor are the shells of the mollusca safe from

the fangs of a vegetable parasite. I have frequently observed it in
fragments of shells found in dredgings from various localities, and
similar ramifications are almost invariably to be found between the
lamina) of the shells of the chalk terebratulce

.

Glass seems particularly liable to the growth of the mycelia of
some species of fungus. I he inner surfaces of lenses composing
the object glasses of telescopes, if not cemented together by Canada
balsam, are often much impaired by the growth of some kind of
micro-fungus, and in fact permanently injured, as the surface of
the glass becomes eroded. Thus not only does organic matter
become the prey of parasitic organism, but even inorganic cannot
escape scathless, but we find that destruction of one form of life

results in the construction of some other phase of organic existence.

“ How all things live and work and ever blending,

Weave one vast whole from beings ample range
;

How powers celestial rising and descending.

Their golden buckets ceaseless interchange
;

Their flight, on rapture-breathing pinions winging
From heaven to earth their genial influence bringing,

Through the wide whole their chimes melodious ringing."

( Goethe.

)
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ox THE XIDIFICATIOX OF THE PEOSOPIS.

Bv J. B. Bridgman.

Read July 29th, 1873.

The nidification of this little bee has been a partial mystery, for

not being supplied with polleniferous organs, it was difficult

to see how it could convey jiollen to its nest. Kirby passes over

the subject by saying, ‘‘ it has no apparatus for conveying pollen.”

In his time the history of parasitic or cuckoo bees was not known,

all he knew of them was that they were caught flying about

banks
;
had he known their history, no doubt he would, as others

did after him, have given this bee the credit of making one of that

subdivision.* Since then, Mr. Smith has published his “ Bees of

Great Britain,” in which he says that “ Mr. Thwaites in 1841 bred

them from dead bramble sticks, in which they had formed a nest

in the same regular order as the acknowledged constructive species
;

that afterwards Mr. Sidney Saunders bred an Albanian species in

profusion from bramble sticks, which they line with a thin,

transparent membrane, calculated for holding the semi-liquid honey,

which they store up for their young.” Mr. Smith afterwards says,

in the “ Entomologist’s Annual,” that the cells in the brambles are

like the cells of Colletes, hut without any space between them,

which the latter generally have. In his book he also says he had

a nest given him, where the insect had formed its cells in a stone.

Shuckard says, “ they have usually been considered as parasitical

insects, and the circumstance of their having been bred from

brambles is no proof of thffir not being parasitical, for many bees,

for instance, Ceratina and Heriades, &c., nidificate in bramble

* I had overlooked a note in the Apum Anglinm, on the “ Melecta punc-

tata Kirhy'd in which he says, “ ova deponis, uti suspicor, in cellulis Api$

retxhsce, Cuculus Apum,” which clearly shews the true history of the cuckoo

liees had begun to dawn on that very close observer.
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depositing their ova in the nests of the latter, although it certainly

is a remarkable circumstance that some one of these bees has

never escaped destruction in the several instances in which they

have been thus bred.” ihis seems to me to be a far-fetched idea,

as Prosopis are comparatively common, and the two bees he men-
tions are rare, one particidarly so. I have this season bred, I

suppose, about forty of, 1 think, three different species from bramble
sticks, and as I opened the sticks and e.\j)osed the cells, am able

to .say tliere was no other bee in my cells. This is all I have
found of the history of these little bees, but accident has eidight-

vned me a little on their ecommiy. During the winter, Avhihst

digging out some cells of Colletca on Mousehold from a hard s;ind-

bank, 1 lound a series of three cells of, as 1 hoped, the mre little

Colletes nmyginnta / the cells were very like Colletes, ojdy with-

out the space generally found between the cells of the latter, and
were white, but 1 was doomed to disaj)pointnient, for instead of

C. marginata, I reared Prosopis signata. At roringland, in

‘Ijoniiiy out Collates, 1 again came upon the Prosopis, but this

time in some old cells of Colletes, of which the insect had availed

itself, as 1 have “found Osniia rufa do with old cells Anthophora
iicervonnn. At Harford bridges, I saw some small black bees
Hying about a hard sandbank, and settling just like Halictus, for

which 1 at firet took them ; 1 caught some, and they prov'ed to be
two species of Prosopis, both sexes

;
I afterwards .saw one of

P. signata enter a hole at the same jdace. One evening when 1

knew they would be at home, I dug out some of the holes I found
in the bank, and, as I expected, found Prosopis, and at the bottom
of two of the burrows, behind our insects, two males of a small
Halictus. I also found another nest in the same place, with the
cells formed in an old boring of Colletes; the insects were all

gone. I also found several old nests, which there is no mistaking,
as these two bees, Colletes and Prosopis, are i-)eculiar in being the
only two genera of bees that have obtuse instead of acute tongues,
and are the only two that plaster their tubes with a peculiar gold-

beater’s-skin-like substance, for which their tongues are admirably
adapted. I have also found these bees, both male and female,

with their heads out of the burrows, amongst a colony of Chslos-
/onia'campanulariini, (a small bee that burrows in po.sts and rails,)
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which have formed a rather large colony in the palings by my
garden.*

From the above observations, I think we may conclude that

these bees form their nest in any suitable situation, whether

in soft wood or earth, not even despising ready formed holes. At
the bottom of one of the cells in the bramble sticks, I found a

hard half-round pellet of some yellow substance, which, under the

microscope, turned out to be a mass of regular oval shaped pellets,

closely and carefully packed together, evidently of pollen and

honey mixed, each pellet covered with the same gold-beater’s-skin-

like secretion. FJ ow, as the bee has no special organs for collecting

pollen, I fancy it must have collected and carried it home in its

mouth, after working it up into a pellet. The bee had either

forgotten to lay its egg, or the egg had died
;

it does not matter to

us much which, but it has enabled me to state that this bee does

collect pollen, like almost, and perhaps all other constructive bees.

* Since the above was written, I have discovered another proof of this

being a constructive bee. In the cells of CoUetes some are opaque red, and

others transparent white
;

it struck me the opaque ones contained the Col-

letes, and the transparent ones the parasite Epeolus variecjatus, so I sepa-

rated the remainder of my unhatched cells, to see if it were so, when, to my
surprise, amongst the Epeolus hatched from the transparent cells, I found

a female Frosopis, and on hunting over the empty cells to see where she

came from, I found an appropriated cell of CoUetes, in which the little bee,

finding the cell as it was too large for its purpose, had, rather than fill it up
to what it wanted, divided the cell from side to side, not straight across, but

in a slanting direction, and by this means, with as small an amount of labour

as possible, out of one old cell constructed two, which admirably served its

purpose
;
in the further cell of the two thus formed is the dead larva.
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BESULTS OBTAINED EBOM THE NOBWICH METEOBOLOGICAL BEGISTEB.

BAROMETER.
Corrected and reduced to 32° F. at sea level.

THERMOMETER.

Mean Temperature.

d

flH
No.

of

days

on

which

it

fell.

WIND.

Direction.

Mean

1

1

J

Highest. Lowest. Rang Mean. Highest. Lovpest. Range Mean

of

all

Highest.

Mean

of

all

Lowest. Mean dailyRange. w
Jzi

w
02 02 02

WINTER. In. In. In, In.
0 O ° o O o

In.

'

Mild

Deo. 1869 to Feb. 1870 30.661 on Jan. 18 28.717 on Deo. 16 1.944 29.885 56.0 on Feb. 28 17.5 on Dec. 29 38.5 41.2 32.3 8.9 37.1 6.44 35 7 8 21 6 20 11 11 6 210

„ 1870 „ 1871 30.634 „ Deo. 1 28.879 „ Jan. 16 1.755 29.909 57-5 „ Dec. 14 5.5 „ Deo. 25 52.0 39.6 30.5 9.1 35.1 6.43 26 6 9 14 8 19 15 10 9 165

„ 1871 „ 1872 30.502 ,, Dec. 8 28.397 „ Jan. 24 2.105 29.837 54.0 „ Feb. 25 9.0 ,, Deo. 8 45.0 44.3 34.2 10.1 39.4 5.28 50 8 2 4 13 28 15 13 8 178

,, 1872 „ 1873 30.775 „ Feb. 18 28.477 „ Jan. 20 2.298, 29.793 63.5 „ Jan. 14 21.5 „ Feb. 25 32.0 43.0 33.9 9.1 38.6 7.97 45 11 3 10 11 19 16 15 5 202

Mean 30.643 28.617 2.026 29.856 65.2 13.4 41.8 42.0 32.7 9.3 37.5 6.53 39 8 6 12 10 22 14 12 7 18#

SPRING.

March to May 1870 30.539 on April 4 29.436 on May 1 1.103 30.068 80.0 on May 21 25.0 on Mar. 13 55.0 55.3 39.0 16.3 46.4 2.41 24 12 8 12 5 . 9 8 16 22 199

a i> 1871 30.557 „ Mar. 1 29.131 ,, April 19 1.426 29.970 74.0 „ May 25 20.0 „ April 7 48.0 55.1 38.6 16.5 46.0 5.29 32 13 3 14 9 12 13 10 18 183

t> »> 1872 30.448 „ April 6 29.171 „ April 21 1.317 29.855 74.0 „ May 2 25.5 „ Mar. 26 48.5 56.1 38.8 17.3 46.6 6.89 41 10 10 7 11 13 15 15 11 179

» ft 1873 30.396 „ May 29 29.123 „ Mar. 11 1.273 29.911 67.0 „ May 11 26.5 „ Mar. 1 40.5 52.2 37.0 15.2 43.7 3.98 41 22 7 16 7 4 8 16 12 199

Mean 30.495 29.215 1.280 29.951 73.7 25.7 48.0 54.7 38.4 16.3 45.7 4.64 35 14 7 12 8 10 11 14 16 190

SUMMER.

June to August 1870 30.551 on June 5 29.324 on Aug. 28 1.227 30.005 86.4 on June 22 42.0 on June 10 44.4 70.2 53.4 16.8 60.5 5.20 30 23 8 6 3 5 6 24 17 170

» 1871 30.461 „ Aug. 28 29.300 „ July 25 1.161 29.918 86.5 ,, Aug. 12 38.6, „ June 4 48.5 69.5 50.5 19.0 58.8 5.29 33 9 6 8 8 10 19 17 15 182

» n 1872 30.272 „ June 16 29.430 ,, June 9 .842 29.904 86.5 „ July 22 40.0 ,, June 5 46.5 71.0 52.0 19.0 60.3 8.22 44 7 4 17 10 13 12 14 15 158

»» s> 1873 30.249 ,, June 7 29.478 „ Aug. 28 .771 29.935 92.0 „ July 23 42.0 jj June 7 50.0 71.3 52.1 19.2 60.4 5.70 30 4 2 7 9 20 18 30 2 170

Mean 30.383 29.383 1.000 29.940 87.8 40.5 47.3 70.5 52.0 18.5 60.0 6.10 34 11 5 10 8 12 14 21 12 170

AUTUMN.

Sept, to Nov. 1870 30.621 on Oct. 1 28.805 on Oct. 24 1.816 29.849 71.7 on Sep. 27 30.5 on Nov. 18 41.2 55.9 42.6 13.3 49.0 6.11 38 2 4 13 6 20 16 20 10 158

» Pi 1871 30.467 „ Oct. 13 29.099 „ Oct. 1 1.368 29.946 77.5 „ Sep. 1 24.0 „ Nov. 14 53.5 54.5 40.9 13.6 47.3 7.53 29 8 17 9 7 15 11 10 14 162

fp » 1872 30.337 „ Oct. 6 28.916 „ Nov. 30 1.421 29.721
i

75.0 „ Sep. 13 31.0 ,, Nov. 19 44.0 55.5 42.4 13.1 48.8 9.31 55 4 . 5 2 7 25 27 17 4 196

pp Pi 1873 30.518 „ Sep. 22 28.887 „ Oct. 23 1.631 29.874 70.0 „ Sep. 27 27.5 „ Oct. 30 42.5 54.9 41.0 13.9 47.7 6.10 35 13 2 9 7 13 19 20 8 168

Mean 30.486 28.927 1.559 29.847 73.5 28.2 45.3 56.2 41.7 13.5 48.2 7.26 39 7 7 8 7 18 18
1

17 9 168
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V.

XOTES ON THE METPIOKOLOGICAL OBSERVATIONS

Recorded at Norwich, during the years 1870 to 1873.

By John Quinton, Jun., Assistant Secretary.

H.AV1NG been requested by the President and Committee to write
a paper on the weather of the last four years, I have much pleasure
m presenting the following summaiy, with remarks on the most
noteworthy meteorological phenomena, which I think worth
putting on record in the Transactions of the Norfolk and Norwich
Naturalists’ Society.

It will be seen, for example, that in some cases we have to recur
years for similar observations, some having i-arely occurred

during this century, as, for instance, the low temperature of
November, 1871, followed by the long high temperature in January
and February, 1872

;
also, the unusual barometric depression of

January 24th, 1872, and the great difference of temperature
between January and February, 1873.

The instruments from which the observations are taken, are a
standard barometer, and a rain gauge belonging to the Norfolk and
Norwich Literary Institution

; the former is 41.5 feet above mean
sea level, and the latter 30 feet above the ground. The temperature
observations are from dry and wet bulb thermometers, and a
maximum and a minimum thermometer, belonging to the Norwich
Jleteorological Society

;
the wind observations are from the Nor-

wich Anemometer, erected by the same Society in 1869. All the
barometric observations are reduced to 32” F. at sea level. Owin^r
to the want of space and time, I have this year confined myself to
the record of facts observed here, but hope in future years to be
able to compare our record with the general meteorology of the
country.
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1870 .

Tile first nine days of December, 1869, were cold, but were

succeeded by a mild fortnight, with S.W. gales, and heavy rain-

fall
; a strong gale from the W. and bT.W. was recorded on the

16th, when the barometer fell to 28.717, and the velocity of tlie

wind was from 25 to 30 miles an hour. On the 24th a cold period

commenced, the thermometer registering its minimum 17.5 on the

29th. The rainfall was the greatest amount recorded for December
during the last thirty years; it amounted to 4.22 inches, being

2.21 above the average, but was succeeded by a very long drought,

the deficiency in January and February was .31 and .57. On the

1st of January the temperature rose 9 degrees, and unusually mild

weather, with S. and S.W. winds, was recorded until the 17th. The
aurora borealis was seen on the 3rd. On the 8th a strong S.W.
gale was recorded, the velocity was 453 miles in the twenty-four

hours, and the barometer fell to 28.943. From the 18th to the

30th the days were again cold. On the 31st the temperature

increased, and mild weather lasted until February 8th, when the

thermometer again fell below freezing
;
the cold weather continued

for fourteen days, attended by strong E. winds. On the 24th the

temperature increased, and warm days were recorded until March

the 3rd, when the thermometer fell 14 degrees. A strong X.E.

gale was recorded on the 4th and 5th
;
and, with the exception of

the 16th, 17th, and 21st, cold, unseasonable weather Avas recorded

until the 5th of April. The rainfall for March was 3-lOths below

the average. On the 5th of April the cold weather disappeared,

and was succeeded by a long period of fine and unusual dry

weather, the rainfall being .92 deficient in April, and 1.35 in May.

The thermometer registered 80 on May 21st, and as high as 86 on

22nd of June; on the 23rd of June, however, the maximum -was

only 65, and ten cold days followed
;
the rainfall for June was half

an inch belovv the average
;

it was also deficient half an inch in July,

and 1-lOth in August. From the 4th of July to the 18th of August

the weather was very fine and mild. A thunderstorm, Avith heavy

rain, occurred on the 18th, and Avas folloAved by a strong N.W.

gale on the 19th; a strong gale rose on tlie 28th, and lasted tAvo

(lays, the velocity Avas 348 miles on the 28th, and 373 on the 29th.



Iruiii the I'Jth ot August to Septeiiiher the 14th the days were
cloudy, with frequent showers of rain, amounting to 3.39 inches.
After the 15th of September the weather was very fine and bright,
and no rain fell until October tlie 7th. A magnificent display of
the aurora was seen on the 24th. The September rainfall was 7-1 Oths
deficient. October was a stormy month, with a rainfall .75 in excess
of the average. Lrilliant displays of the aurora borealis were seen
on the 24th and 25th. Tliis month wa.s most remarkable for the baro-
metric variations; on the 1st 30.021 Avas registered, after which it

fell to 28.840 on the 9th, it then rose to 29.843 on the 11th; this
was succeeded by a v'ariation ol from i to 8-1 Oths of an inch ov'ery

two days until the 21st, when it again fell to 28.805 on the 24th,
after which increased reailings were recorded. A strong gale from
the S.W. raged on the 13th. On the 31st of October the wind
changed to A'.W., and a period of cold weather commenced, which
continued until the 19th of November

; the remaining days were
much Avarmer. November was unusually dry, the rainfall, Avhich
ojily amounted to I.IG, Avas 1.08 below the average. December
commenced with a period of A'ery cold Aveather, accompanied Avith

snow and sleet, Avhich continued until the 11th; nine Avarm daA’s

followed. On the 20th the Avind changed to E.N.E., and \
remarkably sudden tall in the temperature Avas recorded. The
minimum temperature on the 20th Avas 42"; 21st, 28"; 22nd, 22";
23rd, 17"; 24th, 8"; and on the 25th, 5.5; the maximum tem-
perature on C'hristmas Day Avas 1 2 degrees beloAA’ freezing. The
mean temperature of the eleven days ending the 31st was 24.4,

and is considered to be the loAvest of an}’’ period of similar length
since February, 1855. The rainfiill for this mouth Avas .95 above
the average. The rainfall for the year Avas 18.87 inches, the smallest

annual fall since 1864, Avhen only 14.62 Avas recorded.

1871 .

January, 1871, Avas a very cold month, the mean temperature
being only 31.8; frosts occurred on twenty-four nights. On the
2nd the minimum temperature was 14" beloAv freezing; and
on five days the thermometer never rose above 32", The rainfall

Avas 410 deficient. The aurora borealis Avas seen on the 13th.

A strong S.8.E. gale was recorded on the ICth, Avhen the barometer
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fell to 28.879, the minimum reading for the year. February was

a cloudy month, with a' rainfall 8-10 in excess of the average.

The weather was unusually mild, except on the 11th, when the

minimum temperature fell to 12“ below freezing. March was

mostly remarkable for the sudden alternations of temperature,

more especially in the day temperatures. The maximum on the

1st was only 38.5, but on the 3rd it registered 59.0. On the 15th

the day temperature fell to 40.8, and on the 25th reached 68.2,

but again fell to 42.5 on the 28th. The rainfall was 6-lOths

deficient. The first eleven days of April were cold and dry, only

..13 of rain fell. A brilliant aurora was seen on the 9 th. From
the 12th to the 30th the weather was much milder, with excessive

rainfall, amounting to 2.94, causing the monthly total to exceed

the average by an inch and a half. The first three weeks of May
were cold and cloudy, with a mean temperature of 46“

;
the last

week was milder, with a mean temperature of 54“. Eain fell on

only eight days, and was 6-lOths deficient. Thunderstorms

occurred on the 25th and 27th. June was a very cold and stormy

month, the mean temperature was 4.3 below the average of the

last thirty years. A 17. and I7.N.W. gale occurred on the 6th,

7th, and 8th, when the daily velocity of the wind was 338, 438,

and 346 miles respectively. The thermometer rose to 79“ and 77“

on the 15th and 16th; a thunderstorm occurred on the latter day.

The rainfall was .47 above the average. July was like the pre-

ceding month, cold and cloudy, with frequent though small showers

of rain, which was only .05 deficient. Thunderstorm on the 23rd.

August and the first sixteen days of September were very fine, the

days mostly bright and cloudless, very little wind, and the heat

sometimes very oppressive; on four consecutive days, the 10th to

the 1 3th of August, the thermometer registered above 80“. Etiin fell

on only two days in August, and was an inch and a half deficient.

Severe thunderstorms occurred on September the 2nd and 6th. The

last week of September was remarkable for its excessive rainfall,

which amounted to 3.18 inches, 1.64 of which fell in the twenty-four

hours ending ten, a.m., the 30th
;

the monthly total (4.02) was

nearly 2 inches in excess of the average. Considerable oscillation

was recorded in the barometer during the last week. October Avas

a fine mild month, the mean temperature about its usual value

;

the winds very light, chiefly S. and S.W., and the rainfall 1.16
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deficient, ihis was succeeded by an unprecedentedly long period of
cold weather, lasting until December the 12th

;
the mean tempera-

ture of ^November was only 37.5. Mr. Glaisher says this was
the most severe November since 178G. For the first eleven days
of December the mean was only 30.0 ‘ on the 8th of December the
minimum temperature was 23“ below freezing, and the maximum 5.8
below. A very brilliant aurora was seen on the 1 0th of November.
A strong gale from the N. on the night of November the 30th.
The latter part of December was much milder; no frost occurred
after the 12th. The barometer fell rapidly to 29.282 on the 20th,
followed by a severe gale from the N.W., but of short duration.
The rainfall for November was 4-10 deficient, and the same in
December

;
the total fall for the year amounted to 23. 1 3 inches,

being 0.45 below the average.

1872 .

The cold winter which broke up on December the 1 2th was
followed by an unusually long period of mild weather, the mean
temperature for January and February being 39.5 and 42.1,
therefore the two months averaged 40.8. !Mr. Glaisher says this
has only been twice exceeded in the last hundred years, viz., 1846
and 1869; he considers it very remarkable by following the long
period of cold weather ending December the 11th. January was
a cloudy, wet month : rain fell on nineteen days, and was 1.25 in

excess of the average. Heavy gales from the S. were recorded on
the 4th and 5th, 17th and 18th

;
and on the 24th, the day of

the great barometric depression, when the greatest hourly velocity

was 27 miles, and the total for the twenty-four hours, 374 miles.

This month was most remarkable for the great variation in the
barometer; on the 24th it registered 28.397, the lowest pressure
recorded since January the 13th, 1843, when 28.205 was recorded.
Great oscillation occurred throughout the month, and the readinf^s

averaged as low as 29.621. February was a cloudy month, but
very mild

;
only two nights of frost occurred. Prevalent winds,

S. and S.E., and generally light. Eainfall was 6-lOths deficient!

The mean temperature of the first seventeen days of March was
46.0, the maximum, on the 17th, was 59.0. Nine cold davs
followed, with N. and N.E. winds, accompanied by frequent storm.s
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of snow, hail, and rain, the temjjeratuvo averaged only 36.8
;
the

maximum on the 21st was only 38.0. The last three days averaged

48.0. The rainfall was 3.02, twice the usual amount. Consider-

able variation in the thermometer was recorded during April
;
the

day temperature varied 23 degrees, the extremes being 45.0 on the

the 3rd, and 68.0 on the 12th
;
the night temperatures 22 degrees,

between 27.0 on the 20th, and 49.0 on the 28th. The mean

weekly temperatures were 42.8, 48.2, 43.3, and 47.9. A gale from

the jST.W. was recorded on the 8th and 9th
;
and on the 16th, 17th,

and 18th, when the daily velocity was 324, 336, and 304 miles

respectively. The rainfall was 6-lOths in excess. May was a

cold and cloudy month, the mean temperature only 49.9 ;
the

rainfall was .23 deficient, being the only other month besides

February when it did not exceed the average. A S.AV. gale was

recorded on the 4th, and a N.E. on the 13th. Thunderstorms

occurred on the 7th and 8 th. The average temperature for June

was high, but the days were generally cloudy, with frequent showers

of rain, w’hich exceeded the average by .73 in. The temperature

for the first fortnight averaged 54.0, and for the last 61.0. Thun-

derstorm occurred on the 24th. The weather during July was

very changeable, composed of short periods of alternately low and

high temperatures. The mean temperature of the first three days

was 61.0 ;
from the 4th to the 8th it averaged 69.3

;
from the 9th

to the 19th only 61.0; this was succeeded by excessively hot

weather, the mean for the next nine days Avas 71.5. The Avinds

Avere very variable, but light
;
several thunderstorms occurred, and

the rain Avas 6-lOths in excess. August Avas a cold month, sky

generally cloudy, Avith very variable light Avinds, and the rainfall

.47 above the average. September AA^as composed of a mild and a

cold fortnight
;
the mean temperature for the first tAVO Aveeks being

61.3, and for the last tAvo only 49.2. The Avinds were chiefly W.
and S.W.

;
a strong S.W. Avind lasted from the 25th to the 28th,

Avhen the daily velocity Avas 368, 303, 329, and 324 miles respec-

tively. The rainfall was slightly in excess, being .14 above the

average. Although the Avind Avas chiefly S. and S.W., October

Avas a cold, ungenial month : rain fell on twenty days, exceeding

the average by .48 in. The tAvo last months of the year Avere

most remarkable for the excessive rainfall, Avhich amounted to 7.60

inches, being 1.53 in excess in November, and 1.85 in Pecember,
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causing the fall lor the year to he 32 inches, the greatest amount
recorded in the last thirty years, lioth months were unusually
mild, chiefly owing to the high night temperatures, which averaged
38.0 in November, and 30. 0 in December; only three nights of

frost occurred in iSovember, and eight in December. Several

strong gales were recorded during November
;
the daily velocity,

with a S. and S.W. wind, from the 23rd to the 27th, was 301,

290, 306, 389, and 350 miles respectively. Considerable oscilla-

tion occurred in the barometer readings during December, they

averaged remarkably low, (29.581) and no instance of their

reaching 30 inches was recorded. On the 9th it fell to 28.802, on
which day a heav’y S. W. gale occurred

;
404 miles were registered,

323 of which were traversed in the iirst twelve hours. The total

fall of rain for the year was 8.41 inches in excess of the average.

1873 .

The new year began with an almost unprecedentedly high tem-
perature, the mean for January being 40.0

;
no frost was recorded

until the 19th, the average temperature for the first eighteen days

was 44.2; the remaining days were much colder, the last week
averaged only 33.0. Several strong S. and S.W. winds were

recorded, with considerable oscillation in the barometer, which fell

as low as 28.477 on the 20th. This depression was most remark-

able for lasting so long
;
the readings were below 29 inches during

the whole of the 19th, 20th, and 21st. The rainfall was .45 in

excess of the monthly average. February wa.s a cold, bleak month,
with frequent showers of snow, sleet, and rain

;
the mean temper-

ature was 6.4 below that of January, and twenty-one nights of

frost were recorded. A difference of so many degrees between
January and February is very rare. INlr. Glaisher says it has only

been exceeded once in the last hundred years, i.e., in 1853, when
the mean temperature at Greenwich for January was 42.4, and
February, 33.3, a difference of 9.1. The rainfall was .58 in excess.

A strong N.E. gale was recorded on the 7th and 8th, when the

daily velocity of the wind was 320 and 366 miles
;
and a N.W.

gale on the 27th, when 339 miles were traversed. The barometer

pressure averaged high until the 18th, when the unusual high
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reading of 30.775 was recorded
;
a fall to 29.8 on the 22iid followed,

succeeded by a rapid fall on the 25th and 26th to 28.817
;
after

which the pressure quickly increased, and 29.8 was registered on
the 28th. The temperature for the first and last weeks of March
was high, averaging 40.9 and 41.7 ;

the two intermediate weeks
were cold, the mean being only 36.6 and 36.8. The rainfall was
slightly in excess of the average. A severe E.N.E. gale occurred

on the 15th and 16th, when the daily velocity was 334 and 358
miles. The prevalent winds for April were JST., causing the tem-

perature to average low, but it was a month of considerable alter-

nation of temperature. The mean for the first five days was 47.0 ;

from the 6th to the 13th 42.0 ; a considerable increase of temper-

ature followed, the thermometer registering 63.5 and 62.5 on the

15th and 16th, and the mean from the 14th to the 22nd was 48.4.

This was followed by a long period of cold weather, the mean for

the remaining days being 40.9, and for the month of May only 48.0.

The velocity of the wind on the 27th of April was 414 miles from

the N.W. The rainfall was .49 deficient in April, and .67 in May.
A N. gale was recorded on the 17th, 18th, and 19th of May, when
the daily velocity was 325, 299, and 345 miles respectively. June
was a fine, dry month, the winds for the first week N. and E.,

remainder of the month chiefly S. and W.
;
only .92 in. of rain

fell until the 29th, when .99 in. fell between 8 p.m., the 29th,

and 1 a.m., the 30th, this was the greatest fall for the year. The
temperature for the first nineteen days of July was rather low,

averaging only 59.3. The maximum on the 19th was only 67.2 ;

the thermometer rose 13 degrees the next day, and was followed

by three excessively hot days, the maximum of which was 86.0,

86.5, and 92.0. On the 24th and 25th 76.5 and 80.5 were regis-

tered, and on the 26th only 67.0. The winds were light, chiefly

from the S., S.W., and W.
; the rainfall amounted to 1.98, 9-lOths

of which fell on the 13th, the monthly fall was 4-lOths deficient.

August was a fine month, with rainfall 4-lOths deficient. The

month was remarkable for the alternation of the day temperature,

although there was little variation in the direction of the wind, it

being W., S.W., and S., on twenty-seven days. The maximum
temperature on the 1st was only 69.5

;
on the 8th it rose to 82.5

;

but on the three following days the thermometer only registered

66.0. On the 16th 81.5 was recorded, and on the 19th only 62.0
;
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on the 25th it again rose to 78.5, followed by a fall to 60.5 on the
29th. September was an unusual cold month, the mean temper-
ature being only 53.0, 7.8 degrees below that of August. A
thunderstorm with 9-lOths of rain, occurred on the 1st. The first

fifteen days were very cloudy, witli an excessive rainfall, amounting
to 3.09, an inch above the monthly average. This excessive rainfall
was succeeded by a long drought, no rain fell in the last fourteen
dap

;
and only 3.44 was recorded during the last three months,

being 8-lOths deficient in October, 1.17 in Xovember, and 1.54 in
December. October was a cold month

; days generally overcast

;

several thick fogs occurred in the last week. A sudden rise in the
temperature occurred on the 10th

; the maximum and minimum
on the 9th were only 52.0 and 31.0, but on the 10th the maximum
was GG.O, followed by a night temperature of 57.0. A S. gale of
3G4 miles was recorded on the 11th. A strong S.W. wind blew
on the 20th, 21st, and 22nd, attended by a fall in the barometer,
which registered the'minimuni, 28.887, on the 23rd

;
after which

an unbroken rise was recorded, to the maximum, 30.476, on the
28th. Xovember was a fine, mild month, with a mean temperature
of 43.0; considerable oscillation occurred in the barometer, es-
pecially in the last week, when several high W. and SAV. winds
were recorded. December was remarkable for its high barometric
pressure; preponderance of S.W. winds; small rainfall; and, with
the exception of the second week, high temperature. The mean
weekly temi^eratures were 41.4, 35.4, 42.6, and 41.7. The
barometer readings averaged 30.5 for the first thirteen days, after
which the pressure decreased, and the temperature increased, the
thermometer registering 56.0 on the 16th, and the barometer
29.668

; on this day a S.W. gale of 374 miles was recorded The
barometer readings for the month aveniged at the unusual height
of 30.246; and with the exception of the 6th and 24th, when
the wind was X.\\., the winds were entirely S., S.W., and W
The rainfiill only amounted to .43, the smallest quantity’ recorded
for December since 1857. The rainfall for the year amounted to
20.36 inches, being 3.22 below the average.
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VI.

MISCELLANEOUS NOTES AND OBSERVATIONS.

IMammalia.

Bv T. Southwell.

Particoloured Bat Scotophilus (vespertilio) discolor. Mr.

Newman, in his “ Collected Observations on British Bats,” men-

tions the occurrence of this rare species off the Norfolk coast, on

the authority of Mr. John Hancock, of Newcastle. Mr. Hancock

has kindly given me all the information in his power as to this

specimen, which, however scanty, conclusively proves its locality.

It was taken in 1834 on hoard ship off the Yarmouth Eoads, and

when given to Mr. Hancock, in whose possession it still is, was

either alive or just dead. The only other known British example

is, I believe, a specimen in the British Museum, taken at Plymouth

by Dr. Leach, and it appears probable that in both instances they

were conveyed to this country on hoard some foreign vessel
;
both

these specimens being immigrants I do not think the species can

properly be considered as entitled to a jdace in the British List. It

would be interesting to know if the Yarmouth ship was from abroad,

and if so, from what port, but as Mr. Hancock’s friend has been

dead some years, it is impossible to learn now. This species

appears to be nowhere very numerous. Lord Clermont says it

inhabits South Germany, Silesia, Denmark, and the Bukovina,

many parts of the Alpine chain, Dalmatia, Hungary, and the

eastern parts of Prance. Neither Jenyns, Bell, nor Lord Clermont

give the date of the Plymouth specimen.

Tenacity of life in Lepisma saccharina. (Linn.)

By J. B. Bridgman.

A circumstance has come to my knowledge showing the remark-

able tenacity of life exhibited by this insect, klore than two

years ago, a gentleman given to microscopic inirsuits placed a

Lepisma in a box, marking the name and date upon the lid
;
this

was intended for a friend, but Avas put on one side, and remained
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undisturbed and forgotten for two years, when happening to see

the box, to his great surprise upon opening it, the Lepisnia was

found as lively as if only just put in, and apparently none the

worse for its two years solitary confinement without food and light,

and with very little air. One would like to know the length of

life of these insects.

Furtueii Note on the Spongeous Origin of Flints.

By F. Kitton.

(See 1871—72, p. 59.)

In my paper on the above subject (published in the Transactions

for 1871—72) I gave a figure (page 59, fig. 2) of the microscopic

structure of a sponge-like organism from the greensand, Carrow,

Norwich. Since its publication I forwarded specimens to II. J.

Carter, Esq., F.R.S., and he pronounces it to be a new species

of sponge, belonging to the Lithistida3, and has described and

named it as follows, Lithospougitis kittonii.—Carter. “Fossil

species in which the surface spicule is not known, but in which

the body spicule has a branched fdigreed form, Carrow Hamlet,

Norwich.”—“Annals and Magazine of Natural History,” vol. xii.

Through the kindness of ilr. Carter I have been enabled to

compare it with a recent form (Corallistes borealis—Carter) in

which the siliceous skeleton (body spicules) has a similar tubercled

appearance as Lithospongitis kittonii.

Ornithological Notes for 1873—4.

By H. Stevenson, F.L.S.

Sea Eagle {Haliccetus abicilla.) A fine young male was shot

at Stokesby, near Yarmouth, on the 22nd of April, having fre-

quented the neighbourhood for some days.

"White-winged Black Tern {Sterna leucoptera.) Of this

species, until lately one of the rarest terns in the British List, five

specimens were killed out of a flock of seven, at Hickling, near

Yarmouth, on the 30th of May, and several more were said to

have been seen.

G
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White Stork {Ciconia alba.) A fine bird was shot at Potter

Heighani, near Yarmouth, on the 5th of June, probably the same
which had been seen shortly before in the adjoining county.

Spoonbill (Platalea le^icorodia.) Notwithstanding the New
Act, five of these interesting birds were shot on Preydon during

the past summer, one in May, and four early in June.

Little Gull (harus minutns.) An immature specimen was
shot near Yarmouth about the middle of August.

IviNGFisHER {Alcedo ispida.) On the Gth of June, when the

young birds were able to fly, I examined a nest of this species,

bored into the face of a large clay pit, about two feet six inches

from the top of the jamb, and jiartly concealed by the overhanging
grassy summit. This pit is in the parLsh of Keswick, near Nor-

wich, and some two hundred yards from any stream. It is in the

same neighbourhood as the nest I examined in 18G3, as described

in the first volume of the “ Birds of Norfolk,” (p. 317,) and which
v’as situated in the bank of a meadow drain. The present nest con-

tained six full fledged young, with the feathers on the top of their

heads much matted with the soil, which had dried on. The
chamber itself was domed, four inches deep by six inches wide, and
just the height of the nestlings, and from the mouth of the hole

to the back of the nest was nearly twelve inches. On the floor

were a very few fish bones, but no other lining of any description,

which confirms my impression that in new nest holes the eggs are

laid on bare soil, and that the fish bones accumulate gradually, by
the castings of the birds, but I am at a loss to account for so small

a layer of bones by the time the nestlings were ready to fly. I

have no doubt the previous nest I examined had been used for

several seasons, as perfect walls of dried fishy matter had formed

round it, and still more recent deposits Avere heaving with maggots.

In this case, except close to the entrance, (which had decidedly “an
ancient and a fish-like smell,”) the nest Avas perfectly sweet, and
the fish bones Avhite and dry. The entrance hole measured three

inches by tAvo inches in width. I haA'e no question that this nest

was made by the birds themselves, and not adapted from a sand-

martin’s or other boring. Many small fish, Avhich had been dropped

by the old birds, Avere lying at the bottom of the pit, and it is
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1)uHeve<l that for two or tliree seasons the same pair liavo nested
lower down, at the extremity of a rabl»it’s burrow.

Ihc following interesting note, confirmatory of the migratory
habits of the kingfisher, has been sent me by Mr. J. li. Gurney.
‘ About the 1 3th of September several were observed on tlie beach
at Llakeney, and on the 14tli, a single bird was seen flying by the
edge of tlie waves at Cromer, which perched on a breakwater.”
Our Inrd stulfers received several specimens at that time, and in
the two following months.

Gu.\y^ rjiALAROPE {Phalaropus lohatus.) I am indebted to
Mr. J. E. Halting lor one of the most interesting siKJcimens of
this bird m my collection, fi-oni the intermediate state of its jdii-

mage, jiartly summer and winter. The date of its appearance, on
the 12th of Septemlier, is unusually early, and that it was a cliance
straggler seems probable from its lieing (piite alone, swimming
about in a small “plash” of water on the Jiuydon “ flats,” ami
tliat no others have since come to my notice. As usual, it showed
no a])prehension of danger when a]iproached. I have never .seen
an example of this species, killed in IS'orfolk, with so much of the
summer plumage still remaining.

OspuEY {Pandion halicrefus.) A young male killetl on the
13th ot September, at Potter Ileigham, near Yarmouth, was sent
me on the following day, and was, I fear, the same bird which had
been seen at Panworth, and one or two neighbouring localities
during the previous week, caiTying off fish from the broad waters.

Early appearaxce of the Fieldfare {Turdus pilaris.)
^lajor Irby sent me, in the flesh, on the 20th of September, a
fieldfare shot by himself on the 17th. This early arrival shoU
no mark of immaturity, and from the appearance' of the bieast-
bone, it was in all probability a last year’s bird. Jlr. Irby also
informs me that he saw two at Boyland about the 7th of June
but could find no nest.

’

Cran-e {Crus ciuerea.) I am indebted to Mr. S. K. Gayford,
of East Wretham, for the following particulars respecting a crane
killed on a farm in his occupation on Mr. Birch’s estate. The
presence of some such bird in the neighbourhood was first indicated
by the appearance of footmarks on some arable land, quite a month

G 2
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before the bird itself was seen, and later still, Mr. Gayford observed

a very large bird, as he describes it, “ towering high in the air like

a very big hawk.” The mystery was solved, horvever, on the 30th

of August, when a crane was seen by Mr. Gayford himself about

a hundred yards from a flock of sheep, and some two hundred

yards from the shepherd’s “page ” who -was tending the sheep feeding

on a heath of about three hundred acres, with other large heaths

and about two hundred acres of arable land adjoining. On that

day Mr. Gayford spent several hours on horseback trying to get

within shot of it, but learning from the “page” that early in the

morning it had been at the sheep-fold and paid little attention to

him, he left his gun with the head shepherd, who shot the bird

on the folloAving Monday, the 1st of September. Mr. Newby, of

Thetford, who stuffed it, informs me it was a male in immature

plumage, and weighed ten poimds thirteen ounces. It is now

preserved at Wretham Hall, Avith a Avhite stork shot by Mr. Gay-

ford near the same spot some thirty-five years ago.

Hawfinch (Coccothraustes vulgaris.) The Eev. H. T. Frere

informs me that a flock of some fifty haAvfinches appeared, in

November, in the same garden at Diss Avhere such numbers Avere

shot last Avinter. The attraction is no doubt the yew-berries, as

proved by dissection last year
;

but as no specimens have been

received by our bird stuffers from any other localities, I am inclined

to think these birds, notAvithstanding their persecution, AA-ere all

reared in that neighbourhood. One or two pairs are said to have

nested in that garden in the summer; they have also bred in

several other parts of Norfolk this year.

Green Sandpiper (Totanus ochropus.) This species made

its appearance in unusual numbers during the months of August

and September, both on Breydon and the surrounding marshes,

and in most of its usual haunts throughout the county.

Mealy Bedpole (Linota canescens.) This uncertain winter

visitant, so scarce last year, Avas extremely abundant in November

and December of this mild season. Many have been netted by

the birdcatchers quite close to the city, Avhere they frequent the

alder trees by the river.

Swallows and Martins. The late stay of sAvallow's and martins.
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in 1873, was remarked in Norfolk, as well as in more southern

counties, attributable, I believe, entirely to the mildness of the

weatlier, and a consequent supply of insect food, enabling the old

birds to rear their late hatched young ones. These, in most

winters, are deserted when the frosts commence, and are left to die

in their nests. On the 3rd of November, some twenty or thirty

hou.so martins were seen flying about Cromer church, and smaller

numbers later in the month. At the same place, also, a few house

martins were seen by Mr. Southwell as late as the 5th of December.

A sand-martin was seen by Mr. J. H. Gurney, jun. on the river,

near Ihickenham, on the 21st of November.

Snow Bunting {Plectrophanes nivalis.) These winter migrants,

more commonly abundant in severe than in mild wdnters, were

remarkably numerous throughout the months of November and

December, on all parts of our ea.storn coast. The extreme mildness

of the season, and an abundance, everywhere, of food, no doubt

detained on our shores such flocks, as in ordinary winters pass on,

in advance of snow and frost, to more southern quarters. At
Yarmouth, I am informed, they were so plentiful, that at one time

the birdcatchers were netting them, for trap shooting, in place of

sparrows. At Lowestoft, about the middle of November, I saw a

flock of more than a hundred, daily, on the Pakefleld cliffs, and

many passing inland have been killed on the margins of the broads,

as at Ludham, where several were shot from the reed beds, and a

few were also netted close to this city.
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