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66 FISH HATCHING.

at by the gentlemen assembled was “Not
proven.” A distinguished ornithologist pre-
sent considered this was mnot sufficiently
strong ; the jury thereupon reconsidered their
decision, and ultimately returned their verdict
thus: “ Water-ouzel jfully acquitted of the
charges of eating fish spawn.” I hope the
readers of this will also agree in this
opinion.

Besides the water-ouzel, the dabchick has
been accused of eating the spawn. I have
examined the contents of the gizzards of two
of these, that were shot in the spawning-beds,
and sent to me to report upon. The first
specimen contained ¢nsect remains hardly
digested at all; in the second the contents
of the stomach were more comminuted. I

therefore sent them to a microscopic friend,
























































































































106 FISH HATCHING.

which one observes at birth as running down
the upper and lower parts of the body,
resolve themselves, as it were by magic, into
the various fins distinctive of the adult
creature, and we have a perfect fish before
us. Nature, ever wonderful in her works,
surpasses herself in the beauty and minute-
ness of finish of these little fish.

On the morning of January 14th, White
(the viper-catcher, whom I place in charge of
my boxes at the “Field ”), came up to report
to me that the fish were hatching. I imme-
diately went down, and found two of the
salmon out of their shells, and quietly
reposing among the ova. Sprightly young
creatures were these water-babies, not yet
two hours old. The moment they saw

the spoon with which I wanted to catch
















































122 FISH HATCHING.

warm-blooded animal, so its lower jaw is no¢
developed. What is then the most important
organ to the young fish ? He has numerous
enemies, and it is his first object to get out
of their way. The eyes, therefore, are the
organs which first arrive at perfection ; and
they are indeed perfection in this minute,
Jjelly-like creature.

The eye is in perfect working order at
the moment of birth, though the rest of the
body is far from perfection. The lens of the
eye is amply developed, as I proved by
placing a dead fish in spirit of wine, and ob-
serving that the lens turned white instantly
it touches the spirit. Thus I was enabled to
see, and accurately to judge of] its size and
shape. The lining coats of the eye, more-

over, are already at birth painted with that
































































































154 FISH HATCHING.

oblique direction, and takes the fly so instan-
taneously that the eye cannot observe the
action ; then comes that peculiar twist and
twirl in the water so well known to all fisher-
men, and which is made by the tail giving
force to the descent of the fish back again into
the deep. Again, in the tanks before us we
see going on exactly what Mr. Francis has
described in “ The Field” as happening on a

large scale in the Thames.®* The trout and

* <7 can always tell where fish are to be found, if there are
any, because there are certain places—big stones, precipitous
banks, &c.-~—which are favourable resting places; and where
such places are, there is certain to be a fish. Catch one, and
in due time another will certainly fill his place ; and the most
singular part of the thing is, that they will always be fish of near
about the same size. The pile I allude to is such a place, and
the fish that hang about it are always about five or six pounds
weight ; it is known as ‘the white pile,’—a pile at the end of
the small eyot at Sunbury ; lower down, towards the cherry
orchard, there is always a fish of some eight pounds; at the
orchard there is always a heavy fish ; off the water-works there
is always a fish of seven or eight pounds. At Hampton Court
weir, when I fished it formerly, there was a corner where, if
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salmon each chooses his own quarters—be-
hind a stone, just at the edge of the slate,
under a certain bit of weed, &c., and on his
domain he allows no other fish to trespass, on
any pretence whatever. There is one salmon
in particular, who has chosen the spot where
the water falls into the tank, and he is always
there, close under the fall. White reports

of him that he does not allow any other

cver you caught or saw a fish, he was always a whopper—the
biggest in the weir. I have known more than a dozen fish
taken from that corner during several years, and not one of
them weighed less than nine or ten pounds. Thisisa very
extraordinary fact, nevertheless it is a fact; and those old
observant fishermen on the Thames who really know *what
is hat,” will bear out what I say in this respect, I am sure.
The same thing occurs with salmon. There are certain casts
for big fellows which no little one presumes to trespass upon,
and certain casts for smaller potentates. In smaller trout-
streams the same law holds good to the very letter, as every
fly-fisher of any experience will verify. Now, it is to increase
the number of these likely places’ by dropping in big stones,
lumps of old brick-work, &e., that I am advocating.
¢‘Fravcrs FrANCIs.”












































































































































































































APPENDIX.

——

TRANSFER OF SALMON TO AUSTRALIA.
Page 185.

Tue question of the transport of salmon to Aus-
tralia i1s just now exciting great public interest.
The Australian authorities bave voted considerable
sums of money towards carrying out this object,
and have caused several experiments to be made,
which have not met with a very satisfactory result.
A new series of experiments have now been insti-
tuted, and by the kindness of my friend, J. Youl,
Esq., I have been allowed to add my humble assist-
ance in developing the theory that the only way to
carry salmon to Australia will be by freezing the ova
in ice, and hatching the young fish out when arrived
at their destination. Through the kindness of the
Editor, I am enabled to give consecutive reports of
these experiments, which have from time to time
appeared in ““The Field,” and which, as the idea
is novel and the results highly satisfactory, cannot
fail to be interesting. There are, I am aware, many
persons who tell us that salmon can never be taken
to Australia, and if they arrive there, they can
never live there ; anyhow, we shall see what is to
be done ; if it is a failure, why then it is a failure;
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but if a success—what a success. Weread in ““The
Field” as follows :—

“On Saturday, the 17th January, 1863, James
A. Youl, Esq., Mr. Robert Ramsbottom, of Cli-
theroe, Mr. William Ramsbottom, and Mr. Thomas
J ohnson, were engaged during the greater portion
of the day in arranging the beginning of several
experiments of a somewhat novel character. Our
readers are aware of the failure of the last attempt
to transport salmon ova to Australia, showing that
many difficulties have yet to be overcome. It would
appear, from the journal of Mr. William Rams-
bottom, that some salmon ova, which Mr. Youl had

laced in a deal box amongst moss, and imbedded

m the ice-house on board the ¢Beautiful Star’
(the vessel chartered), lived from March 4th to
May 17th. In order to test the theory, backed by
the apparent fact mentioned in the journal of Mr.
Ramsbottom, Mr. Youl obtamed leave from the
Wenham Lake Ice Company, in the Strand, to
carry out, under inspection, a series of expenments
With this view, one of the company’s large ice-
houses was selected, and eight small deal boxes,
containing moss, charcoal and ice, and the salmon
ova, were buried amongst the ice. Some other
preparations were then made, and with other boxes
taken to the premises of the company in the
Strand.”

The boxes were left undisturbed till 8rd of March,
when Mr. Youl kindly invited me to be present at
the examination of the results, which he reports as
follows :—

“I send you the following remarks on the state
of the salmon ova placed in a refrigerator on
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January 17th, and observed for the first time on
March 3rd, forty-five days after being deposited ;
the object being, as has alrcady been stated in
¢ The Field,” to test the suitability of the plan as
a means of effecting the transport of salmon ova
to Australia. The experiments were these :—

“First Box.—The ova in this box were packed
between layers of moss, thoroughly saturated with
water, and placed in an ordinary meat safe. The
refrigerator was constantly supplied with ice in a
separate apartment, and kept at an uniform tem-
perature of 36°. No water or ice or anything had
been added to this box, except once during the
second week, when a small piece of ice was placed
in the top of the box, which melted in a few hours.
On being opened, the ova appeared perfectly healthy,
and fewer were found dead than is generally the
case in the very best brecding-boxes. Mr. Frank
Buckland took a few out to try and hatch them in
order to prove their vitality, and he also placed
some of these ova in a bottle, with sponge inter-
vening, in the same way that he has received ova
from Huningue, to try the difference, if any, between
sponge and moss in the refrigerator. A few were
also given to Mr. Johnson to hatch. The box was
then carefully serewed down again, and replaced
under lock and key.

¢ Second Box.—The ova in this box were packed
in wet moss, and then placed in the large ice-box in
use at the Wenham Lake Ice Company’s office,
140, Strand ; and upon the top of this box (which
was perforated with holes) ice was constantly placed.
As soon as one picce melted, it was replaced, and
the melted water, passing through the moss and

Q
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ova, escaped through holes at the bottom of the
box. Upon its bemg opened, the ova appeared
perfectly healthy, but there were more dead ones
than in the first box, occasioned perhaps by the
pressure of the moss, which being constantly kept
wet may have expanded, and thus occasioned more
pressure than was good. The temperature in this
case was about 38° After being carefully ex-
amined, it was replaced, not to be opened again
until a further lapse of thirty days.—J. Your.

‘¢ March 4, 1863.
¢ The Editor of ¢The Field.””

Mzr. Youl kindly gave me some five or six of these
eggs, which I placed in my hatching-boxes, but they
all died. Mr. Johnson also had some eggs, and met
with a better result, for he reports—

“Two hours after leaving the Wenham Lake
Ice Company’s offices, on the 3rd instant, I de-
posited the ova taken from each box in a small
earthenware dish, containing moss and water, with
two small jets of running water at a temperature
of 46°. DBefore depositing the ova, I took one dead
ovum from those taken from the first box. On the
following morning two more from amongst the same
lot. The remainder of the ova are apparently
looking well. The temperature of the water varies
from 40° to 46°.”

‘We continued our observations, and on March
25th, examining again the condition of the ova in
the boxes, Mr. Youl writes :—

¢ Sir,—Yesterday, the two boxes of salmon ova
which had been opened and looked at on the 3rd
instant, and referred to in your journal of the 7th,
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were again examined by Mr. Buckland, Mr. Mar-
croft Johnson, myself, and other gentlemen who
take an interest in the experiment, and the ova
found to be in perfect health. They had been
fifty-nine days in the refrigerator, and the ice-box ;
at a temperature of 34° in the former, and 33° in
the latter. A few were taken out and given to Mr.
Buckland and Mr. Johnson to test their vitality by
hatching them in the usual way.—March 28th.

¢ After having replaced these boxes, we went to
the ice-vaults of the Wenham Lake Ice Company,
at Blackfriars, and exhumed one of the boxes con-
taining ova that had been buried (as many persons
prognosticated, in their icy graves) on the 17th of
January last. I cannot describe the anxiety of all
present to get a first sight of these ova, or the
pleasure visible on every countenance to find as the
moss (shrouds, as many expected) was removed, our
little friends alive and perfectly healthy. Mutual
congratulations and shaking of hands ensued. Mag-
nifying glasses were produced, and the ova most
carefully examined, to ascertain if our first impres-
sions were true. ‘All right!’ exclaimed the in-
defatigable Buckland, ‘all right !’

“Some of the ova were then given to Mr.
Johnson, and the exhumed box with the re-
mainder carried off in triumph by Mr. Buckland,
to test their vitality by endeavouring to hatch
them.

“Some small pieces of ice which I had placed
on the top of the moss inside the box, with the
1dea that they would melt, and thus give a small
supply of water to the ova, were found in the same
state as when deposited—a proof that the tempera-

Q2
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ture of the ova could never have exceeded 32° or
these pieces of ice would have melted away.

“The six remaining boxes were again covered with
blocks of ice, with the intention of examining one
at intervals of twenty or thirty days, to learn if
the ova can be kept alive in an ice-house a sufficient
length of time to reach Tasmania, and then be taken
out at the end of the voyage and hatched in the
stream of water in the colony.—Janxes A. Your.

““ Waratah House, Clapham Park, March 26.”

The next week I was enabled to record the fol-
lowing satisfactory results :(—

It will be remembered that, in the last < Field,’
Mr. Youl reported the result of the exhumation
from a dense mass of ice blocks in the vaults of
the Wenham Lake Ice Company of a box eontain-
ing newly-impregnated salmon ova, which had been
buried from January 17th to March 25th—in all
sixty-eight days. He kindly consigned some of
these to myself, as well as to Mr. Johnson. When
first taken from the ice they were apparently alive;
but, in order to make the experiment quite certain,
Tennant, the keeper of the Zoological Gardens, was
in attendance, and took them up immediately to
place them in the admirable hatching apparatus
constructed by the society; the object being to
ascertain for Mr. Youl and our Australian friends
whether they would ever hateh out after such a long
period of freezing. The following is Tennant’s report
received by me this morning, April 2nd, of the state
of these eggs, and all must rejoice to see that the
experiment so far is highly encouraging and satis-
factory.—F. Buckraxp.”
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< Salmon Eggs taken from the Wells of the Wenham
Lake Ice Company, after being Deposited in the
Ice Fifty-nine Days.

“ March 25.—Forty-five of the eggs I put in the
hatching apparatus fwo hours after they were taken
from the wells, the temperature of the water 56°.

¢« March 26.—Ten were turned quite white, and
dead, of course, although at the time they were
taken from the box they looked alive.

¢ March 27.—Five more were dead.

¢ March 29.—Two dead. The remaining twenty-
eight I believe to be doing well, as they look quite
clear and healthy.

“The remainder of the eggs, twenty-cight in num-
ber, I left in the box until next morning (March
26). I put them in a separate box, the tempera-
ture of the water being 48°. Next day eight were
dead.

¢ March 31.—Two more dead. The remainder are
now all right. Mr. Youl and Mr. Buckland gave
me six eggs which had been 1n the refrigerator at a
temperature of 34°, fifty-nine days; when I got to
the gardens, one was dead; the others, this day,
April 2, are all well.—Jayes TENNANT.

¢‘ Fish House, Zoological Gardens, Regent’s Park,
April 4.”

On the 25th of April, I gave the following
report :—

“Sir,~Your readers will, I am sure, be as
much pleased as Mr. Youl, myself, and other
gentlemen interested in these experiments are, at
the following report of how the eggs have behaved
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themselves after they have been taken from their
long imprisonment 1 the ice. They have been
taken every care of by Tennant, the keeper of the
Aquarium-house, Zoological Gardens, who reports
as follows :—

“¢On March 25th, I received six salmon eggs
which had been fifty-nine days in the refrigerator
of the Wenham Lake Ice Company, in the Strand.

“¢On April 14th, fwo of these hatched out, the
other four were bad.

“¢On March 25th, T received seventy-five eggs,
which had been buried deep in a block of ice in
the ice-wells fifty-nine days. These began to
batch out on the 18th of April, and finished hatch-
ing on the 21st of April. Out of this lot fifty-two
eggs were bad, but the remaining twenty-three
hatched out properly, and are now strong and
lively, and still remain in the place where they
were born.

“¢On Aprl 17th, the day of Mr. Buckland’s
lecture, Mr. Youl gave me a box which contained
thirty-five salmon eggs, that had been buried in
the ice-wells ninety days. 1 placed them in the
hatching-box next morning, at a temperature of
50°; five of the eggs are bad, but in most of the
others the eyes are fully developed.—J. TENNANT,
Fish-house, Zoological Gardens, April 22nd.’

“ On May 9th, Tennant reports of these eggs:
some began to hatch out on the 28th of April,
and finished hatching May 6th — twenty-six
young ones and nine bad eggs. The young fish
are not so large as those whose incubation has not
been retarded by freezing, but still they are very
lively little fish.
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“These results, therefore, especially the last, are
most encouraging, and we fully hope that next
season the actual experiment of sending the cggs
to Australia, in a fast-sailing ship, packed in ice,
according to the experience now gained, will be
attempted. “F. T. BuckrLaxp.”

SALMON OVA IN ICE.

“Sir,—Will you be pleased to insert the inclosed
letter received by me this morning ? Mr. Rams-
bottom, the writer, is the person whom I sent out
in charge of the experiment in the ‘Beautiful
Star,” and has been sent home by the government of
Tasmania to learn all he can previous to going out
in charge of another attempt to be made next year
to introduce salmon to the rivers of that colony.

“The salmon ova to which he alludes were taken
from a pair of fish by his father, and brought up
to London five days afterwards, and placed by me
in wet moss inclosed in a small box, and then
deposited in-the ice-vaults of the Wenham Lake
Ice Company, from which they were taken after
being buried ninety days. The result of this
experiment is of the most interesting character.
Notice : the ova were taken at Clitheroe, brought
up to London, exposed to railway and cab travel-
ling, then put in ice for ninety days at a tempera-
ture never exceeding 32°; taken out egg by egg,
placed in a bottle of water, taken back to Clitheroe,
and now in a fair way (the most of them) to
become young fish, if not 301b. salmon.

“James A. YouL.

¢ Waratah House, Clapham Park, April 22.”
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¢ Clitheroe, Lancashire, April 22.

“Dear Sir,—1TI arrived safc here on Saturday
afternoon, and I am pleased to say that I only lost
four ova from leaving the Wenham Lake ice-house
to reaching home ; two have died since; but the
rest are looking well.

“We can sec that about twenty of the ova have
young fish formed in them, and father thinks they
are about half hatched. The rest, fourteen in
number, keep their transparency, but do not
appear that they ever will have young fish in them
(as we cannot see anything formed in the eggs at
all). 'We are not much surprised at this, it being
often the case before. I would like the little box
which I brought up at first (the one with boiled
moss) to remain in the ice-chamber until the ova
is 150 days old, and then to have the small box
packed in a larger one with ice, and sent here by
rail for hatching, if the ova should at that time be
living.—I remain, yours, most obediently,

“W. RaMsBOTTOM.

¢“To J. A. Youl, Esq., Waratah House,
Clapham Park, London.”

It is, therefore, quite evident from these experi-
ments, that if salmon are ever to be transported to
Australia, it will be done by freezing the ova in ice,
and afterwards developing the egg into the fish on
its arrival in Australia. Every one will grant that
it is a most difficult undertaking, but #kat is no
reason why we should  not make the attempt.
‘Who knows what results may ensue to our colonies
if this plan be carried out—as it will be—with
perseverance and energy ?
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I understand from Mr. Youl that R. Cameron,
Esq., who sends cargoes of ice from New York to
Melbourne, for commercial purposes, has offered to
bury the boxes of salmon ova among the blocks of
ice in his ships. There are plenty of salmon ova
to be obtained near Quebec, and Mr. Nettle,
Superintendent of Fisheries at Quebec, has offered
to procure and pack them for the experiment.

On the 13th of May Mr. Youl, Mr. E. Wilson,
and myself examined some ova that had been 120
days in theice. Though some were dead, the greater
part were alive, and are now placed in hatching
boxes. The result cannot be known before this
book is published, but the appearance of the ova
promises well.

REPORT BY M. COUMES ON THE FISHERIES OF
FRANCE.

Page 190.

The valuable report of the government engineer-
in-chief of the works of the Rhine, M. Coumes,
contains an account of the system of artificial
propagation, carried on by the French Government
successfully for a period of ten years. The report
forms a book of 143 pages, from which the follow-
ing information has been collected.

The French Government has been engaged in
discovering and maturing the utility of piscicul-
ture ; and a report was made in 1850, showing the
advantages to be derived from artificial propaga-
tion, previously to which experiments had been
made at the College of France. M. Coste then
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demonstrated that the re-stocking of the rivers of
France with fish, and the acclimatisation of foreign
species, was a work of public utility, and proposed
to establish the institution at Iuningue, near
Basle, and which was commenced on the 5th of
August, 1852.

The capabilities and influence of this establish-
ment have opened a new field of enterprise on a
large scale, and, promoted by Government, was
placed under the State administration of the roads
and bridges, with the view of increasing the supply
of food to the people.

On the 5th of October, 1852, the arrangement
of the works at Huningue was agreed upon by
Messrs. Coste and Berthot and Detzen, upon a
surface of 35 hectares (about 70 statute acres),
with an abundant supply of spring water, at a
temperature of 10° centigrade, with an additional
supply from other streams.

The experience derived in 1853 and 1854 con-
firmed the preceding experiments, both with regard
toartificial propagation and the transport of ova.

In 1854, suitable buildings were erected, with

ponds and other requisites, the cost of which was
estimated at 154,000 francs. Ponds were made
for the reception of each species of fish to be pro-
];agated for re-stocking the rivers and canals, and
or the supply of individuals. M. Coste was in-
structed to make further experiments, and to
publish annual reports upon the collection and
distribution of the ova, and as to the results
obtained at the College of France.

The total outlay in the construction of ponds,
conduits, buildings, and apparatus, from 1852 to
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1862, amounts to 265,186 francs, or say 10,6077
The object in view was to stock the rivers with
fish by the introduction of ova and young fry of
the best kinds, and those of rapid growth—salmon,
trout, ombre chevalier, and fera, heuch, alose, and
sturgeon, the sterlet, and silure. The operations
on such species of fish as spawned in winter suc-
ceeded at once, whilst great difficulties attended
the impregnation and transport of the ova of other
kinds that spawned in the spring and summer.

The ova have been principally collected in Swit-
zerland and Germany, and procured at various
seasons with great care and by competent men
employed for the purpose. On their arrival at
Huningue they are cxamined, and the quantity
ascertained by means of small stamped measures,
according to the kinds of fish and the size of the
ova, the spoiled ova being separated from the
sound, and the whole is then carefully recorded ;
the sound ova being carefully deposited for incu-
bation in separate compartments, and such as may
become addled are daily abstracted from the boxes;
and after two or three weeks those that remain in
a healthy condition are selected, packed up in wet
moss, and inclosed In wood cases, and are for-
warded to various districts by the Government free
of any expense. The ova are given away for re-
stocking the waters, but the parties who rececive
packets of ova are required to give detailed
accounts of the success of their previous operations
before a second supply be granted to them, the
demand for ova having always been greater than
the means of supplying it.

The expenses of conducting the establishment,
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in which is included all the men employed, the
maintenance of the building, the manipulation of
the fish, carriage, packing, travelling expenses in
collecting the ova, purchase of ova, salaries, &e.,
including the entire operations from 1853 to 1862,
amounts to 847,186 francs, or say 138,8877; the
average annual expenses during the past four years
have been 55,000 francs, or say 22007

The ova are collected and impregnated at remote
places, they are then conveyed to Huningue and
partly hatched ; after which they are packed, for-
warded, and distributed to such rivers as may require
a supply. For the past two years the establishment
has also distributed young fry by way of experiment,
but this mode cannot be greatly extended, owing to
the increased expense and difficulty of transit.

The following tabular statements of the result of
operations are intercsting, as they show the various
kinds of fish that have been artificially propagated
in the season of 1861 :—
1st.—Salmon Trout,

Lake Trout, Rhine
Salmon, Ombre Che-

valier. Ova. Total.
Ova collected of the
above species . . ... .. 6,382,900
Ovalost and died from

the time of collec-

tion to the time

when sent away

from the establish-

ment . . . . . 2,602,400 = 41 per cent.
Ova forwarded to vari-

ous places, sound . 3,360,000 = 53 per cent.
Ova hatched at the

establishment . . 420,500 = 6 per cent.

Carry forward, 6,382,900 6,382,900
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ond.—Danube Salmon

(heueh). Ova. Total.
Brought forward, 6,382,900 6,382,900
Ova collected of heuch . 5 Mo _o of o 43,500
Ova lost and died as
above. . . . . 35,450 = 81 per cent.
Ova forwarded to vari-
ous places . . . 2,000 = 5 per cent.
Ova hatched at the
establishment . . 6,050 = 14 percent.
3rd.—Ombre.
Ova collected . . . . .+ . . . 1,028,000
Ova lost and died as
above . . 550,500 = 54 per cent.

Ova forwarded,. sound 251,500 = 24 per cent.
Ova hatched at the

establishment . . 221,000 = 22 per cent.
4th.—Fera.
Ova collected as above .. ... 11,995,000
Ova lost and died as
above . . 12,000

Ova forwarded to vari-
ous rivers, &e.,

sound. . . . . 9,519,000 = 80 per cent.
Ova hatched at the es-
tablishment . . . 2,464,000 = 20 per cent.
Total . . . . 16,244,050 19,449,400

The result of the last year’s propagation shows
that from 19,449,400 of the ova collected, no less
than 16,244,050, after having been partially
hatched for a period of two or three weeks, were
forwarded in a sound state to upwards of 238
different places, to be deposited and incubated in
various waters. It is also stated that of the
quantity sent 88 to 92 per cent. had arrived in a
sound state at the places of destination. The ova
were sent to sixty-three French departments and to
eleven foreign countries in 1861.

In conclusion the report states :—‘The results
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relative to the transport and the hatching of the
ova, as well as to the production of fry, are very
satisfactory ; they may be approximately estimated
at one-third of living fish, in proportion to the
quantity of ova collected ; and the crease of fish
in the rivers and ponds has been confirmed by
numerous testimonies, and the number of pisc-
cultural associations has rapidly increased.”

The results are very elaborately shown in four-
teen tabular statements prepared with great minute-
ness (we only take the last year’s returns), and
from these it appears that 19,449,400 ova had
been collected, of eight different species of fish, at
a cost of 2200/, If we estimate thirty-six ova to
have cost one penny, this quantity would amount
to 22517 1s. 9d. The report states that “they
may be approximately estimated at one-third as
living fish,” thus producing twelve living fish for
one penny, or 6,483,133 living fish for the sum of
22007., and introduced into the various rivers and
waters of France last year; that is, if in England
we take 300,000 salmon ova to have been col-
lected at thirty-six for a penny, the cost would be
34/. 14s. 6d., at a similar rate to those produced in
France ; and, taking one-third to be living fish, the
result should be an increase of 100,000 young
salmon, or twelve for a penny.

With such statements before us, and after a
period of ten years’ experience, it would be diffi-
cult to arrive at any other conclusion than that the
experiments had proved, as they are stated to have
been, ¢ very satisfactory.”

M. Coumes states further, that the propagation of
Rhine salmon (Swlar), common trout, salmon trout,
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lake trout, and ombre chevalier, is the easiest ; the
results are very certain. The loss of ova from
these kinds has varied from 30 to 34 and 41 per
cent. in the last three years, and that this loss is
only half of what it had been in previous years,
as the men are more careful and understand the
collection and manipulation better.

The Danube salmon (heuch) is very difficult to
propagate ; it has to be brought a great distance,
and the loss of ova has been as much as 89, 93,
and 81 per cent., arising from circumstances that
are unknown. They are easily hatched, but the
young fry die in a month after coming to life, and
they have not yet discovered the reason why they
are so delicate, but they require a different mode
of treatment before they become acclimatised. M.,
Coumes sent me 1000 ova of these fish, April 4th,
1863. I regret to say they were badly packed,
and most of them had hatched out in the bottles,
and were therefore dead. The ombre chevalier is
more easily propagated than the heuch, and can
be reared in small basins of three feet in depth of
water, and they live and do well.

The fera fish, when fully grown, is about twelve
inches in length ; each fish produces a very large
quantity of eggs (10,000 to 20,000) ; but, as it 1s
very small, the quantity is unknown. They are
caught in the night—it 1s called the herring of the
lakes. The young fish on leaving the egg is so
small that it can scarcely be seen in the water, and
can penetrate the smallest openings; and in this
way 1t escapes from the boxes and places where it
may have been hatched, so that the number of fish
cannot be correctly ascertained, but he states that
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it is immensely prolific. The ova have been sent to
stock great numbers of lakes and rivers in France,
and in a few years the results may be ascertained.
The fishermen have caught some fera in the Rhine,
near Huningue, which must have escaped from the
ponds. The ova are brought from Bavaria and
Switzerland, where this fish lives only in deep
waters, and only frequents the borders of the lake
to deposit its spawn.

The French Government intend to extend the
present system of pisciculture, to improve the
fishery laws, to encourage the cultivation of fish
whercver parties may be mnclined, and to introduce
the best kinds where fish do not at present exist. In
many rivers where trout and salmon were unknown,
they are now to be found in great abundance since
the ova have been sent to them. M. Coumes states
that the present laws allow any person to catch
fish at all seasons with a rod and line, except in
the breeding season ; but as different kinds of fish
breed at different secasons, so the men fish at all
seasons of the year with a rod and line; but no
one is allowed to fish with a net unless he pays a
rent to Government. No person can fish in
private waters, and if he does so without consent
he may be punished ; but in public waters the rent
varies from 1/ to 4/ a year; the size of the mesh
of the net is fixed by Government according to the
kind of fish to be caught, and is made so large
that the small fish escape. The rivers are divided
like farms, so that each fisherman cannot interfere
with any other.

The silure fish is found in the lakes of Bavaria:
it is a fresh water fish ; it varies in length from four
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feet to six feet, and weighs 30Ib. to 40lb. Tt is
found in deep lakes, is difficult to catch, but very
good to eat.

The sterlet is a Russian fish, and is found in the
rivers of the Baltic and in Prussia. It is the most
esteemed fish as food in all Russia. If is about
eighteen inches in length, and weighs 21b. or 3lb.

The alose fish is found in ¥rance and all over
Europe : it is from one to two feet in length, and
weighs 1lb. to 2lb. In some rivers it is good to
eat, and in others it is not good food. In the river
Loire it is very good, but when caught in the
Rhine 1t is not eatable.

TroMAs ASHWORTH.

August 25, 1862.

REPORT OF PROCEEDINGS AT STORMONTFIELD.’
Page 201.

“Peter of the Pool ” thus writes to the Editor
of “The Field” :—

“We began the operation of spawning on the
11th of November last, and finished on the 2nd of
December. On the 11th only a few males were
found ripe, but all the fish hauled that day were
found in a state far towards spawning. We then
tried it on the 13th, when we got 10,000 ova, and
every alternate day thereafter more or less, till our
boxes were completely filled, on the 2nd December.
During that time we netted 119 salmon and 231
grilse, out of which eighteen salmon and twenty-two
grilse were found to be quite mature, and they were

R
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successfully manipulated, and the produce are now
alive in the boxes. We cannot say what propor-
tion of the above were male and female fish, as the
milt of one male was used for the ova of two or
three females. But the results in living fish show
that the operations were successfully performed.
«Tt will be observed that towards the end of our
operations the fish were getting fast to maturity.
From eighteen salmon and twenty-two grilse we
had filled our breeding-boxes with 275,000 ova.
Immediately after our ponds were filled the rivers
came out i1 great floods, which dispersed the
salmon, and, it is feared that, as these floods con-
tinue till the end of December, the fine appearance
of fish would come to little account when left to all
the contingencies of spawning in the rivers. The
310 fish not spawned would all be ripe within ten
days, so that from those left to their natural course
there would not have been so many fecundated
eggs from the 310 as we have in the breeding-
boxes from the forty fish. All these fish were
caught on one ford where the Almond joins the
Tay. The Almond is a small river where only
breeding fish go, and not a clean salmon is got in
it during the fishing season. It is only when the
river is in flood that the fish when breeding can
enter, and it was only about the middle of Decem-
ber last year when they did so. After spawning in
the Almond they have many perils to encounter,
and few of the fry can get down to the Tay by the
natural channel of the river, but are forced to come
down by an aqueduct which supplies a number of
mills between the river and Perth, and which in
summer takes in the whole stream. Therefore all
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spawn in the Almond comes to very poor account.
Had we a field for it we could have planted the
whole of the produce as at Stormontfield. But
our works are on a small scale only, having room
for 300,000; and having only one feeding pond,
we can only fill our boxes once in the two years,
because the first year’s fish would devour the young
of the second if allowed to go among them. This
season thirty of the boxes were so leaky by decay
of the wood that we put nothing in them.

“Of the 275,000 ova in our boxes, the whole are
now quick and bursting into life, a great many of
them are already hatched, and the others are very
healthy, and the young fish may clearly be seen in
them, and are bursting the shell daily. In con-
sequence of the fine open winter, the eggs have
hatched in our ponds in 115 days, and have done
so corresponding to the days on which the eggs
were deposited. Thus the eggs on the 13th of
November have hatched on the 8th of March, and
have continued doing so in the corresponding days.
In former seasons they have taken from 130 to 140
days, according to the temperature of the water.
In spring water flowing from the rock in winter,
where the temperature is always equal, T have
known them to hatch in about sixty days.”
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INGENIOUS EXPERIMENT WITH THE FRESH-WATER
CADDIS.

Page 50.

“My efforts to promote the practical application
of observed facts of natural history during the
delivery of my lecture on ¢ Fish Hatching,” at the
Royal Institution, have been so handsomely and
flatteringly mentioned in your columns, that I
cannot refrain from giving more details about one
of the specimens I placed upon the table to illus-
trate my subject, and this because it was the handi-
work of a lady, or, rather, it was the idea of a lady
carried out by representatives of a humble class of
insects.

“ Everybody knows the humble caddis worm,
that neglected but really interesting creature which
is found so plentifully in ponds and stagnant ditches.
If you will examine one of them you will find that
the creature has surrounded his body and built for
himself a movable house—like the gipsy’s moving
caravan—of sticks, stones, water-shells—in faet,
any material he could get hold of; just as we our-
selves at Brighton build houses and walls of flints,
or in London dig up the London clay (as it is
called by geologists), and, having baked it into
bricks, build our houses of the materials nearest at
hand. If we want further illustrations, look,
reader, at the substance with which your own house
is built. If you are at Bath, you will find it is
built of Bath stone; if at Oxford, of oolite; if in
Cornwall, of granite, and so on. Just in the same
way the caddis, living in a ditch, builds his house
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of the materials of which the bottom of the ditch
is formed.

“Now, an Ingenious-minded, observant, and
clever-fingered young lady, Miss Smee—daughter
of Alfred Smee, Esq., whose practical and clever
researches in science are so well known—reasoned
that if the caddis were taken out of the house
which he had formed from the materials he found
at the bottom of the Wandle, and given materials
wherewith to build a new house, he would rather
use these, whatever they might happen to be, than
have no house at all. She therefore set to work,
and put the caddis to work also; for, having
despoiled him of his house, she gave him other
materials which he might use or leave alone as
he chose. The consequence of her most interest-
ing experiments was that she has been enabled
to show a glass case, neatly fitted up, containing
specimens of the most curious caddis-houses that
have ever been scen by the naturalist. In this
collection we find caddis-houses made of the fol-
lowing most un-caddis-like materials, viz., bits of
glass, both white and coloured, of coral, of ame-
thyst, onyx, cairngorm, gold, silver, brass, and
numerous other materials which the ingenuity of
Miss Smece had devised, forming altogether a re-
markable example of how human intelligence can
cause the instinet of minor creatures to work for
man, according to its own design. The caddis
refused to use bits of coal, brick, or slate; also tin,
lead, or copper. Miss Smee observed that the
greatest number of houses that a caddis would
build was five, and that every house they formed
was more and more fragile. They cement the bits
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of the material they are obliged to use together in
a most ingenious way, by means of a secretion from
the mouth, and it is curious to see them adapting
the bits into the places which they best fit, just as
we see a labourer building a wall of rough chalk
flint. During their hard labours the caddis worms
were fed with raw meat, house-flies, &e.

Tt is curious to observe that, if the caddis lives
in a rapid stream, he builds himself a heavy house,
as though aware that, if he did not do so, he and
his house together would be swept away by the
stream. But in a stagnant stream, his house is
light, for he does not want the weight to keep him-
self down ; so that there may be said to be laziness
in the caddis family as well as in our noble selves.

“ Miss Smee’s preparations have been exhibited
at the Zoological Society, and a paper read upon
the subject by the emnent naturalist, Dr. John
Edward Gray, of the British Museum, who was
pleased to pay a high compliment to Miss Smee’s
Ingenuity in devising and cleverness in carrying
out her experiments.

“FrANK BUCKLAND.
¢ May 2, 1862.”
““The Editress of
‘The Queen,’ ¢ The Lady’s Newspaper,’
346, Strand, W.C.”
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TRANSPORT OF LIVE SALMON.

Page 197.

Mr. AsawortH tells me, that on 20th Decem-
ber, 1862, he transported forty spawning salmon
twenty-three miles. He placed them in a large
tub, and then put the tub in an ordinary spring-
less cart, with wisps of straw between the tub and
the cart and the splashing about from the jolting
of the cart, caused the water to be well aerated,
&e.  Fresh was added at every opportunity. The
expense was very slight. The fish arrived at their
destination as lively as when they started, and have
deposited the spawn, thus re-peopling a vast tract
of water. It should be recollected that fish carry
better in cold than hot weather.

HOW TO TAKE THE OVA FROM THE FISH.

Page 83.

All fish hatching experiments will, of course, be
useless, unless the ova of the fish can be obtained
in a fit state to develop themselves in the hatching
boxes. I have already explained that the eggs of
the fish are commonly called the “ hard roe;” soft
roe, 1s the milt. It is by the contact of the muilt
with the ova that life is imparted to what otherwise
would be simply a mass of nert albumen. The
object in view, therefore, is to place the milt and
the ova in such a position that the one shall have
free access to and vivify the other.

I have several times had an opportunity of per-
forming the operation, which, after all, 15 simple
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enough, and which M. Coste so aptly terms ¢ Pro
cédés de fécondation artificielle ;” and 1 therefore
give the following directions, derived from my own
experience, and trust that they may be found to
be sufficiently explicit; should they not, I shall
be glad to explain any difficulties the reader may
meet with, if he will communicate with me. My
experience extends only to trout, but the same rules
apply also to salmon. See Mr. Ashworth’s book
for instruetions as applied to these fish.

1st. Have your hatching apparatus in perfect
order to receive the eggs, when you bring them
home from the river side.

2nd. Be on the look-out for several weeks before-
hand for information where and when the fish will
be ““ at hill,” 7.c., spawning on their natural beds
in the river, and be sure have proper written autho-
rity from the owner of the fisheries to allow you to
proceed with your operations.*

3rd. When you know the fish are “at hill,”” pro-
cced to the river-side with the nets and a large
shallow tub or bucket, or other convenient vessel to
contain for a few minutes the fish as caught; also
bring with you a vessel, such as a small washing-
tub, 1n which to impregnate the ova. It should be
flat-bottomed, to prevent the eggs being crowded
one upon the other; and, also, do not forget the
bottles, tin (milk or fish bait) cans, in which you are
about to carry home the eggs.

4th. When the fish are caught, examine them one

* Trout spawn at different periods in different rivers, from
about September to February—the Wandle is the latest river
near London. Salmon spawn in the winter months; grayling,
generally speaking, at the end of April or beginning of May.



APPENDIX. 249

by one. Ifthe ova of the female are ripe, they
will pour out from the abdomen at the slightest
pressure of the hand. Handle the fish gently. If
the milt of the male be ripe, it will also, upon
slight pressure, be observed to flow out like thin
milk.

5th. Place your captured fish in the large tubs
or buckets that you may select for them fill you
are quite ready to take the spawn. It is not a bad
plan to cateh your fish some few days before they
go to hill, and confine them in some suitable and
healthy, roomy place (but not boxes or baskets),
whence you can take them out from time to time
with a landing net, and, if ripe, proceed to operate
on them immediately.

6th. Fill your small tub (or tin bowl) three parts
full with clean cold water.

7th. Examine the fish in the tub one by one,
and return the unripe fish to the river or reser-
voir.

8th. Take a female fish that is ripe; hold her
head with your lefthand ; get an assistant to steady
the tail; gently submerge the lower part of the
body into your small bowl; then gently and care-
fully pass your right hand downwards from the
head to the tail, the thumb and forefinger gently
compressing the abdomen, the other fingers fol-
lowing behind as assistants.  You should also
slightly bend the fish backwards, in a bow-shaped
form. If the eggs are quite ripe, you will see in
an instant that they all pour out into the water,
following each other in a most rapid succession,
reminding us exactly of shot running out of a shot-
belt, when loading a gun. Continue your down-
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ward pressure as long as the eggs continue to come
out. If you find the eggs do not come out quite
easily, give the tail of the fish a gentle shake, to
loosen those eggs that still remain in the abdo-
men; but recollect if you use force, you will spoil
glo expenment The eggs must run out quite

eely.

9th. The eggs being collected at the bottom of
the vessel, take a male fish. Make pressure on the
abdomen, in the same way as has been done to the
female. If the melt is ripe, it will instantly dis-
colour the water, making it of a cream, or rather
milk-white appearance. Stir the eggs and milt
gently together, and leave them quiet for three or
four minutes, pour off the milk-coloured water, and
gently add fresh water, till the eggs appear quite
clear again* If this has been properly and care-
fully done, the eggs have been thoroughly impreg-
nated. Place the eggs in the vessel by means of
which you intend to take them to the hatching
apparatus, and carry them in your hand, without
shaking. If you remain out a night, stand the
bottle or can with the eggs in a tub of cold water.

As regards the number of males to females, be
sure to obtain sufficient males before you begin to
operate. The milt of one male will impregnate
the ova of many females ; but it is not wise to get
the eggs from a female, and then have no milt to
place with them. You can impregnate one lot of
eggs with a male, place him back into the temporary
reservoir, and use him for other lots of eggs.

* Return the fish you have spawned to the river ; if you have

been neat-handed they will be none the worse for the opera-
tion.
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I hope by next September or October to be able
to inform my readers where they will be able to
get trout and salmon ova ready for their boxes.

In order to understand what actually happens
during the curious and instantaneous act of fecun-
dation, I have examined the milt under the miero-
scope, taken at the moment from the fish. What
appears like milk to the naked eye is, in fact, one
living mass, containing myriads and myriads of those
mysterious creatures called by physiologists sper-
matozoa. Kach seems endowed with independent
power of motion, and, I almost think, volition.
Under the microscope they are seen to hurry and
push about, as if in search of something on to
which they may attach themselves; that something
1s the ovum; but having found it, they attach
themselves, and, I believe, actually enter into its
substance.

OUT-DOOR APPARATUS.
Page 83.

The accompanying engraving will give the reader
an idea of how an out-door apparatus may be con-
structed (see page 83). The plan of it was kindly
given to my friend Mr. Ashworth, as giving an
1dea of the method he has adopted to hatch so many
thousands of salmon. It will be seen that the boxes,
which are 6 feet long, by 12 inches wide, and
7 inches deep, are placed one above another, so that
the water shall fall from the outflow of the one
into the inflow of the next. The inflow from
the main stream must, of course, be regulated by
a hatchway (where the man is working with the
fish-kettle and net), and be guarded by perforated
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zine, &e. It may be also, if naturally not very
clear, filtered through gravel, charcoal, &e.; and
the top box may be devoted to this service. It
1s not necessary that the boxes should be placed
on the side of a hill, as represented in the drawing ;
but still they should be placed one above the other,
in such a manner that there should be a fall from
one to the other. Nor is it absolutely necessary
that the end of the upper box should rest on that
immediately below it. The water may be con-
ducted from one to the other by means of a trough
or plate (with the margins turned up) of common
zine. The pond at the end of the boxes will re-
ceive the fish; but they should not be allowed to
escape therc till the umbilical bag is gone. The
pond must not be above three or four feet deep ; or
if it be naturally deep, the margins must be made
to slope, as the young fish like shallow water to
bask, feed, and play upon. They must be fed
for a time when m this pond. The boxes should
have solid boards, or boards fitted with perforated
zine, made to fit their tops by means of hinges and
padlocks, to keep out all intruders—biped, quad-
ruped, or aquatic.

IN-DOOR APPARATUS.
Page 91.

As I have said in the text, the in-door is far
preferable to the out-door apparatus. The accom-
panying drawing shows the troughs best suited for
the purpose, each is fitted with a lip which con-
ducts the water from one to the other. They can
be multiplied one above the other ad infinitum.
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The hands of the operator can be seen (No. 1)
placing in the framework of glass rods (which rests
upon projections in the inside of the troughs, made
to receive it when in its place). The eggs should be
placed upon these rods, and left to hatch out.

The lower tank (No. 2) represents the fish eggs
resting upon gravel—as good, but not as pretty,
a manner of treating them. The water from the
tap above must be flowing incessantly with a gentle,
but not rapid, stream. You should have boards
made to fit over the tops of the troughs while the
eggs are being developed into fish.

I am in communication with a London manu-
facturer as regards making these troughs, and hope
that they will be obtainable at a small price by the
next fish-egg season.

The tanks can be made of zinc (as mine are in
“The Field” window), viz., two feet long, five inches
wide, four inches deep, with one side of glass. These
can be fixed by means of blocks of wood, one above
the other, end over end—the same idea, on a
small scale, as is given for the outdoor apparatus.
If the water does not run freely from the tubes,
they should be lengthened by an inch or two of
india-rubber pipe fastened over them.

Fig. 3 represents what I call the ¢catcher,” a
most useful mnstrument for moving the eggs without
touching them. Place the finger on the end of the
straight part of the tube, immerse it in the water,
and bring the lower end opposite the egg or im-
purity you wish to remove. When the finger is
withdrawn the water rushes instantly into the
tube, and with it the object, fish, egg, or weed you
wish to withdraw. These catchers were designed






256 APPENDIX,

by my friend the Rev. Cyril Page, and can be
obtained of Mr. G. King, aquarium dealer, 190,
Portland Road.

Fig. 4 represents a net made of common wire,
and the material the Ladies call “net.” It will be
found useful to catch the young fish. This in-door
apparatus can be fixed up almost anywhere under
cover, except in a kot greenhouse. It will be found
much easier of management than the out-door ap-
paratus.

GRAYLING IN SCOTLAND.

Page 202.

I here give an extract from the diary of “The
Field Crew on the Clyde,”* of which I formed one,
written by my excellent friend, J. Lowe, Esq., ¢ the
chronicler.”

“TUp to a very recent period the waters of the
Upper Clyde have presented nothing tempting to
the angler but the trout. Now, however (thanks
to the success of this experiment in acclimatisa-
tion), they offer abundance of grayling; and from
their superabundance are being drawn the stocks
which are enriching the other fishing waters of
Scotland.”

Mr. Piscator’s account of the experiments was
highly interesting. The first was made in Decem-
ber, 1855, when three dozen fish were brought by
rail from Rowsley, Derbyshire, in the first Eyre’s
fish-carrier ever used. Mr. Piscator deseribed with
enthusiasm the exultation with which their almost
unhoped-for safe arrival was grected, and the de-
light which he experienced when, with his own

* See ¢‘The Field,” Nov. 24, 1860.
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The ova were laid in a hatching-box in stream
d, between the two gates; and by means of the
channel e, and a proper use of the upper gate, the
quantity of water could be so regulated as not to
injure the ova. As the fish were hatched, they
were let into the pond, and there kept and fed
until of sufficient size to be entrusted to the perils
of river life.

There can be no doubt at this mement, 1863,
the grayling is firmly established in the Clyde, and
that in a few years 1t will be found in most of the
principal streams, thus materially adding to the
angling resources of the country.

SALMON IN HANOVER SQUARE.

Page 217.

A ludicrous incident once took place with some
of my young fish. On one occaston, when I had
the honour of reading a paper on the subject before
the Zoological Society, and after I and everybody
had had our say—expressed our ideas, our fears,
and our hopes on the subject—I proceeded to put a
young trout under the microscope. When, how-
ever, I came to look at the fish, they were getting
very faint, for the room was too hot for them.
They were placed (some dozen of them) in a glass
dish, in order that they might be easily seen by all.
I therefore put away the microscope, not wishing
to lose any of the fish, and gave the dish, with the
fish init, to my servant, telling him to go off imme-
diately in a cab, and put them back in the cold
fresh water of the hatching apparatus. Away he



APPENDIX. 259

went directly; and a few minutes afterwards he
returned into the room with a long face, holding in
his hand the glass basin empty—water, fish, and
all had suddenly gone. I was not obliged to wait
long for an explanation. My servant told me that
he had taken the fish down stairs when I gave
them to him, and had placed them for a moment
on the table in the hall while he went to fetch his
hat from the hat room—he had not been gone one
minute—when he came back and found the basin
empty. He quickly found out the culprit; the
civil (and in this case too attentive) hall porter, had
seen the basin on his table, and thinking it did not
look tidy, took it up then and there, deliberately
walked to the street-door, and threw out bodily the
contents —salmon, trout, charr, salmon-trout, eggs,
young ones, and all—on to the pavement of the
street.

He then went in again, and put the basin on his
hall table. Immediately this was reported to me,
I did not know whether to be angry or to laugh;
however, ““laughing had 1t.”” I turned out imme-
diately with candles, camel-hair brushes, and
spoons, and with the assistance of several gentle-
men who happened to come out of the socicty
rooms at the moment, set to work and picked up
the gasping little wretches one by one. We were
all groping about on our hands and knees in the
semi-darkness, when a crowd (of course) collected.
One of the spectators asked me what I was doing.
¢ Catching salmon,” said I. * Catching salmon in
Hanover-square,” said he, “ good gracious; what
next?”’ and away he went as fast as his legs would

carry him, thinking doubtless he had come upon a
s 2
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party of midnight lunatics. If he sees this he may
get the explanation he was then in too great a fright
to wait for.

SALMON NETS.
Page 220.

The attention of Parliament has been chiefly
directed to closc seasons and nets. First and
foremost, nets and paid engines (the angler’s
aversion)—nets in all forms, shapes, and sizes—
nets half as long as Regent-street, and as deep
as the first-floor windows are high—nets placed
across the rivers like the hurdles across the much-
worn paths in IIyde Park—day nets, night nets,
and nets that fish by themselves day and night.
Imagine Rotten Row a salmon stream, the good
citizens salmon. Four .., the spate and the
fish running up, a great net is spread at the
three arches at Hyde Park-corner, another great
net from the statue to the Duke’s house, nets
half way across the Row every fifty yards, and
every now and then a wall with nets in the gaps;
add to this, fierce.and cunning ogres fishing for
us from the walk with rods and hooks baited with
devices the most tempting to our nature. How
many of us would get up to Kensington Gardens,
where, all collected there listening to the band,
suddenly from the tree-tops is let down a large
net, and the assembled crowd encircled with 1ts
lethal meshes, and taken out like a net of cabbages
out of a kitchen boiler ; even suppose a few did es-
cape, and imagine the young fish coming down again
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from the Gardens to the sca (which we will call
Piccadilly), the innocents would be stopped short by
the nets, and caught by the rods; they would be
knocked on the head by the wheels (mill-wheels) ;
one out of a thousand would get away safely.
Rotten Row would soon become depopulated, Ken-
sington Gardens spawnless, and the race extinct;
the ogres would give up preserving our race.*

PERCH AND GOLD FISH.

Both perch and gold fish can be hatched in
boxes. Perch spawn may be found at the end of
April or beginning of May hanging on to the bushes
or weeds by the water side, or it may be obtained
by the plan hit upon by my friend Captain Berkely,
2nd Life Guards, who wrntes me thus:—“ I have
found out a good plan of securing perch spawn, and
a more natural one. Set a bow-net alongside
weeds, with a red flower at the bottom of it; the
perch will come in, and if left quietly in it, will
hang their strings of ova to the cross-strings and all
over the net. One morning I got a pint pot quite
full from the perch which had gone in, pickiug it
off the strings. The net had been left set in the
lake for three days and three nights.”

The spawn of gold fish may be collected from the
weeds on which they deposit it, or it may be taken

* See article on salmon by myself, ‘‘Household Words,”
July 20, 1861. Excellent models of these nets have been de-
posited by the Fisheries Preservation Association in the South
Kensington Museum.
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from them by the same method as is applied to
salmon and trout.*

I have hatched out from the egg many thousand
young perch. The water should be just flowing,—
a rapid stream is not required. I obtained my
stock principally from the Thames, where the
spawn (that 1s, what the swans had left of it) could,
a week or ten days ago (May 9th), be seen hanging
to the boughs and bushes like masses of jelly. I
have, moreover, some spawn which I have taken
from the fish, and treated after the usual manner,
well known to pisciculturists. Now, this perch
spawn is very peculiar ; it is found in the form of
long ribbons. This, the reader may possibly think,
is no news. DBut let us examine it a little closer,
and we shall find it 1s really a beautiful structure.
In the first place we shall find, on close examina-
tion, that the ribbon is Aollow; for if a couple of
inches or so be cut off the length of the spawn and
floated in water, it can be spread out n the form of
a ring, about five or six inches in diameter. Again,
if the observer be very neat-handed, a thin stick,
or a whalebone rib of an old umbrella, can be
passed down the whole length of the ribbon, which
can thus be threaded on the stick like a footless
stocking on to a mop-handle. This %o/low ribbon is
composed entirely of a mass of eggs, and these we
find to be arranged in a' most remarkable manner.
There is now a portion of the spawn floating in
pure water before me, and it resembles exactly the
pattern of an old-fashioned long silk purse, or of a

* See Mr. A. Smee’s admirable book on ‘‘Reason and In-
stinct.” Bohn, Covent Garden.
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lady’s hair-net; that is to say, the eggs are
arranged in rings. Each ring unites, without any
interval, at the point of contact with its neigh-
bouring ring, so as te form a really exceedingly
pretty and highly ornamental pattern, well worthy
of the art-designers—if those gentlemen will only
leave off imagining patterns, and take a lesson or
two from nature.

As we gently pull the perch spawn from off the
bough on which it has been deposited by the parent
fish, we shall find that it is highly elastic, and, if
extended, will recoil upon itself like a bell-spring.
‘Why 1s this? The ribbon, apparently continuous,
like a strip of ealico, is not really so. Not only is
it double 1n structure, but it is arranged in folds
upon itself. Reader, take a paper spill from the
fireplace, fold it up closely from end to end upon
itself, and then put it on the table. It will partially
straighten itself, and you will have a rude model
of the cause of the elasticity of perch spawn.

My friend, Mr, King, of Watford, brought me
some perch spawn on the 20th of April, which had
been deposited by the fish in his pond on the 19th.
It was placed in my boxes, and the young fish
could be seen moving in the egg on the 23rd, and
they were all hatched out by the 26th. When the
fish begin to move in the egg, the appearance is
most curious—the whole mass of spawn scems
alive and in quick and rapid motion, an appearance
caused by each fish moving and kicking in its own
private apartment. Why they move so con-
tinuously I know not; anyhow, they twist and
wriggle about without a moment’s intermission,
and, what is very remarkable, their object seems
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to be to make a complete tour round their egg, for
they most certainly manage to perform the circuit
in about four or five quick and flea-like motions,
and they continue at this work all day long.
‘When hatched out, the httle perch are so minute
and so transparent that it is almost impossible to
see them unless there are a number congregated
together. Hundreds were washed away with the
water through the perforated zinc; but hundreds
were hatched every day to supply their place. Not
liking to lose all these fish, I turned them into
the salmon and trout boxes, and was pleased to
find that these fish would feed famously on the
young perch; and many a fine course has taken
place in the tanks, the trout pursuing the young
perch like a greyhound a hare. These voracious
young creatures will also hunt and catch any
young grayling that comes down into their tank,
but they like the young perch the best. I have
no idea how these young perch manage to exist
when born in their native ponds or rivers: they
are so exceedingly minute and delicate, that I
should think everything would eat them. Not
only this; but, even if not eaten, I find that they
will die at the slightest provocation, and it is on
this account difficult to rear them, or even to keep
them alive very long.

PURIFYING PONDS.

The great difficulty in the management of ponds
seems to be the fact that they so soon become filled
with mud, &c. A correspondent of “ the Field,”
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Mr. John Grant, has suggested the following
remedy, which I trust may be found to work
well. He has kindly allowed me to introduce it
into my little book :—

“ Sir,—Public attention has for a long time
been directed to purifying the water in large ponds
and reservoirs ; and, as I have lately succeeded in
effecting this desirable object in a fishpond about
10 feet deep, the following sketch will enable the
public to profit by it. :

“ This I have accomplished by simply causing the
overflow to proceed from the lower level, or bottom
of the pond, instead of from the surface. By this
process all the impure and stagnant water is
removed, whilst the fresh and surface water is
retained—a boon to all our public parks.

“Joun Grant.”

‘“Hyde Park Street, March 30.”
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As T have been often asked what books on the
science of Pisciculture have been published, I have
given for the benefit of my readers as complete a
list as T can.

1. Voyage D’Exploration sur le Littoral de la
France et de L’Italie. Par M. Coste. Paris,
Imprimerie Imperiale.

This treats on the cultivaticn of oysters and the breeding of
eels. It is a magnificent but expensive book.

2. Instructions Pratiques sur la Pisciculture
suivies de memoires et de Rapports, sur la meme
sujet. Par M. Coste. Paris, Librairie de Vicfor
Masson, 17, Place de L’Ecole-de-Medecine.

3. Pisciculture Pratique, Considerations Gene-
rales et Pratiques sur le Repeuplement des eaux de
la France. Par M. G. Millet. Bordeaux, G. Gou-
nouilhou, Impnmeur de’Academie Impemale, Place
Puy-Paulin.

4. Pisciculture Pratique, Rapport sur les mesures
a prendre pour Assurer le Repeuplement des Cours
d’eau de 1la France. Par M. G. Millet. Paris,
au Siege de la Société, Rue de Lille, 19, Hotel
Lauraquais.

5. Pisciculture, Rapport surle Repeuplement des
Cours d’eau et sur les travaux de pisciculture de
M. Millet. Paris, Librairie Centrale I’ Agriculture
et de Jardinage, Quai des Grands Augustins 41.
Auguste Goin, Editeur.
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6. Pisciculture : Considerations Generales et
Pratiques sur la Pisciculture Marine. Par M. G.
Millet.  Paris, Imprimerie de G.-B. Gros et
Donnaud, Son Gendre, Rue des Noyers 74.

7. Pisciculture : Observations sur la communica-
tion verbale de M. Coste. Par M. Millet. Paris,
Simon Ragon et Comp., Rue d’Erfurth 1.

8. Notice Historique sur ’Etablissement de Pisci-
culture de Huningue. Strasbourg, Imprimerie de
Veuve Levrault, 1862.

9. Rapport sur la Pisciculture et les Péches
Fluviales en Angleterre, en Ecosse et en Irlande, au
double point de vue des Procedes de Production tant
Naturel, Qu’ artificiel, &c. Strasbourg, Impri-
merie de Veuve Berger Levrault, 1863. The
result of M. Coume’s official visit to this country.

10. Treatise on the Propagation of Salmon and
other Fish. By Edmund and Thomas Ashworth.
Stockport: printed by E. H. King, Bridge-street.
Simpkin and Marshall, London. 1Is.

11. The Natural History of the Salmon as ascer-
tained by the recent experiments in the Artificial
Spawning and Hatching of the Ovs, and rearing of
the Fry, at Stormontfield, on the Tay. By W.
Brown. Glasgow, Thomas Murray and Son;
FEdinburgh, Paton and Ritchie; London, Arthur
Hall, Virtue and Co. 2s. 6d.
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