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so caught for the purposes of food among the poorer classes, the
waste fish being thrown on the fields for manure or sold to the
crab-fishers on the coast for bait. With the abolition of drag-
netting the fish ceased to be a marketable commodity. The
great majority of anglers do not know what to do with the fish
they catch when the sport of catching them is over. Too
often they are thrown away and left to rot on the banks.
More scrupulous anglers give them to the poor in their parish,
but I cannot honestly say that the poor relish the gift. I con-
fess to having taken somewhat of a prejudice against roach and
bream fishing because of the inutility of the catch. No doubt,
however, it has the same excuse for existence as fox-hunting—
that is, it is a healthy exercise which affords a relief from seden-
tary occupations.

Both bream and roach inhabit Norfolk rivers in extra-
ordinary numbers. Notwithstanding that every reach has its
boatload of fishermen, and that as you sail by every one seems
to be pulling in a fish, there does not appear to be any diminu-
tion in the quantity, nor does there appear to be any increased
shyness on the part of the fish. Every season more anglers
have been out, yet the average of the takes has been higher
than formerly. Some idea of the abundance of the fish
may be gathered by a visit to one of the shallower Broads at
‘rouding’ time—that is, when the fish are spawning in the
spring. At that time the bream crowd into the Broads from
the rivers in immense numbers. Surlingham and Rockland
Broads, for example, are for a few days literally seething with
the fish, which are so busily engaged that they take no notice of
your boat as you force your way among them. Huge fellows
of five or six pounds in weight root about in water which is
hardly deep enough to keep them upright. As soon as they
have spawned they quickly return to the river or to the deeper
water, and their place is then taken by the roach ; the latter,
however, affect the dykes and are found along the grassy margins.
In Rockland dyke I have taken them out with my hands, and
with a landing net one might, if so inclined, speedily fill the boat.
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There appear to be three varieties of bream here : the true
bronze-coloured bream, or carp bream, which is most sought
after, and grows to a large size (I have seen one eleven pounds),
the ¢bream flat,’ a white, dirty little beast which shows no fight ;
and a hybrid fish, supposed to be a cross between a bream and
a roach.

As up to a certain point the preparations for bream and
roach fishing are the same, it will be convenient to give one
description of them, and separate descriptions of the subsequent
proceedings. The most noticeable part of the outfit of the
Norfolk angler is the huge *frail,’ or flexible basket which is
intended to hold his catch. He has also a hoop net, which is
intended to hang over the side of the boat in the water, and
is to contain the fish and keep them fresh while the fishing
is going on. Into this they are dropped one by one without
any merciful knock on the head, and there in a struggling mass
they suffer slow suffocation until the time comes for the catch to
be counted and weighed. He has a bundle of rods and a large
tackle-case, his shabbiest clothing and warmest coats, for he
has to sit stili for many hours. His boat is rough in appear-
ance, but it is steady and safe, and extremely inexpensive to
hire—a shilling or eighteenpence a day being the riverside
charge. In the boat are two strong mooring-poles about seven-
teen feet long. The first thing is to fix upon a suitable ‘lee,’
the meaning of which has already been explained. Then one
of the mooring-poles is thrust into the mud, and one end of the
boat tied to it. The boat is then brought parallel with the
bank, and the other mooring-pole is fixed and the boat at-
tached. It thus lies parallel with the stream, and from ten to
thirty feet from the bank, according to the depth of. the water.
Care must be taken not to get in the fairway of the wherries.
This precaution is so frequently neglected, and fishermen are
becoming so numerous that they form a serious obstruction to
the navigation. Now and then a boat is run into, and it is only
by good luck that no fatal accident has yet happened. The
wherries are sailing barges of thirty to seventy tons burthen.
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They are frequently navigated by only one man, and although the
watermen are invariably skilful, and considerate towards fisher-
men, yet it is requisite for them to have the fairway kept open
They cannot turn and twist their craft about, but must keep
their course ; and it is incumbent upon anglers to keep out of
their way. This is very easily done. The golden rule is never
to moor off a ¢scant’ point. A wherry must, with a head wind,
go as close hauled as she can ; and if she is turning into areach
which is a head one, or ¢ scant’ for her, she will go as close as she
is able to the corner or point, so as to shoot as far as possible
into the scant reach without tacking. Yet it constantly happens
that just off that point a boat is moored. Avoid the points and
you will neither hamper the wherries nor run any risk yourself.

The mooring-poles go very readily into the mud, but are
very difficult to draw out again, the ‘putty’ being extremely
tenacious. Therefore, do not send them in too vigorously.
When well moored, the next thing is to plumb the depth, which
is done very carefully in the usual manner. An apron is spread
over the knees, a towel or cloth is at hand to wipe off the fishy
slime from your fingers, and, rod and tackle being ready, the
business begins. As the water is deep the swims are short and
the cast frequent. There are usually two anglers in a boat—
sometimes three—and they therefore have to cast in unison, or
lines would get entangled.

If your pursuit be chiefly after roach, then the following
local observations will be of use :—

As to choice of locality but little trustworthy data can be
given. No precise rule, or at all events no discoverable rule,
governs the movements of the roach at different periods of the
year. Generally speaking, it may be said that during the summer
they are found throughout the entire length of the rivers where
the water is fairly fresh and not too brackish ; but the finest
fish and the greatest number are found between Coldham Hall
and Cantley on the Yare, where the water is slightly brackish
Large numbers are also found in the dyke leading from Oulton
Broad to the Waveney. In the cold weather they retire to the
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deeper waters, and are sometimes found in quantities in the deep
water known as Thorpe Broad, which is at the junction of the
old river and new cut just below Norwich ; and they gather in
deep spots on the Bure and other rivers, where they may be
angled for with success.

The best period of the year in which to fish for roach here
is from July to October; but good catches are often had
throughout the winter in fairly mild weather, and I have even
seen enthusiastic anglers fishing over the edge of the ice. In
the summer months the mornings and evenings are the best
times, and as a rule but few fish are caught during the middie
of the day. Thisis especially the case in bright warm weather,
but on dull days the roach will often bite fairly throughout the
day.

The morning up to 11.30, and from three to six or seven in
the evening, are undoubtedly the best hours in the summer,
while the middle of the day is best in the winter.

The best fish are found during the summer in the deepest
water, in the Yare they should not be fished for at a less depth
than nine or ten feet, and on the Bure in the deepest spots that
can be found. In March and April they prefer shallower waters.

The direction of the tide does not of itself appear to affect
them, except that they always work against it—swimming any-
how at the slack, and when it has changed swimming head to
the stream. In some swims the angler gets all his fish on the
flood-tide, and in other swims on the ebb ; but this probably
results from certain local formations of the river-bed which
change the set of the currents and eddies.

Ground-baiting for roach beforehand is never practised
on the rivers, although it occasionally is on the Broads. The
varying currents prevent it being of use in the rivers. The
angler therefore trusts to keep the fish close to him by a con-
tinuous ground-baiting during his fishing. For this purpose
the best ground-bait is composed of bran, bread and boiled
wheat made up into firm balls about the size of an orange,
One of these is thrown in occasionally, and, with the addition
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of a few grains of boiled wheat scattered about, will usually
suffice to keep a good quantity of fish about the boat. Another
ground-bait is barley meal and flour, using a stiff paste made
of the same mixture to bait the hook with. Cast the ground-
bait in close to the boat, as it is sure to roll down the slope
further into the stream. The distance up or down depends of
course upon the strength of the tide. During the summer the
most killing hook-baits are well boiled wheat and pure bread
worked cleanly into a stiff paste, either left white or coloured
red. In such clear waters as the Waveney and the upper
waters of the Bure white paste is the best, but on the Yare the
red always kills the best fish. In the autumn use gentles, and
later on brandlings and gentles, or, better still, small red *blood’
worms. Many other baits are used with occasional great suc-
cess, but the above are by far the most generally serviceable.
The rod in general use is a light stiff cane—one from fifteen
to eighteen feet in length, though for running tackle a shorter
rod will do. Running tackle is, however, seldom used, except
on very shallow streams, where it is necessary to fish at a dis-
tance from the boat. Itisa moot point whether running tackle
has any advantage over the tight line, a little longer than the
rod, which it is the usual practice to have. Some experienced
anglers aver that for such deep strong waters as those between
Coldham Hall and Reedham running tackle is decidedly to be
preferred, while for the slower waters of the Bure and the upper
reaches of the Yare it has no advantages worth naming. It
therefore appears to be a matter of choice which should be
used. The line which is fancied is a light plaited silk, with six
feet of moderately stout gut and three feet of fine-drawn stained
gut attached to it. A light, well-shotted line of this kind has
many advantages, especially on a windy day. The float is a
quill one, varying in size according to the depth of water,
strength of tide, and wind. For deep swift waters a large
pelican or swan quill is used ; for slower and shallower waters
the finest porcupine quill. The plan which has been in vogue
with the Norwich school of anglers for many years past is 10
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attach the float to the line by the lower end only. It is claimed
that this is decidedly the best, and that it admits of much
greater neatness and accuracy in striking a fish than when the
float is attached by the upper end as well as the lower. No. g
hooks are used when the fish are of fair size, at other times
Nos. 1o and 12. The hooks known as crystal’ hooks are con-
sidered excellent for roach-fishing.

In the deep swift waters the line is heavily shotted, the float
being of a corresponding size. About twenty medium-sized
shot may be placed in a space of about a foot, the bottom one
not nearer than about three feet from the hook, with just one
shot on the length next to the hook. This arrangement ensures
the bait being carried swiftly to the bottom and being kept
steady, very important items in roach-fishing. It is somewhat
difficult to detect the first symptoms of a bite when the water is
at all rough. When good roach are on the feed the float is
first affected by a slight tremulous movement, and almost
immediately settles down, generally in a slanting direction ;
the moment to strike is just as the settling down commences—
at ‘half the first dip,’ as an old angler once said to me. It
requires a large amount of practice and some keen observation
before an angler becomes expert in this, and it is in this that
visitors generally fail, especially if the water is rough.

A friend of mine was one day pulling in roach as fast as he
could bait his hook—and goodly roach, too—while a stranger in
a boat close by had not caught one. At last the stranger asked
leave to moor his boat to my friend’s and fish his swim with him,
This was acceded to, but the stranger still could not catch a
fish. Yet he had plenty of bites, but in the rough water he
could not discern them.

Sudden perky bites indicate small fish, and these are often
the most difficult to catch. In float-fishing for roach the bait
should be just touching the bottom. A good plan adopted by
some is to fish with two hooks, the lower one dragging on the
bottom and the upper one three or four inches clear of it.
This is an advantage in a fast stream, as it retards the onward
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motion of the float; the bait is more easily taken and the
swims are not passed so rapidly. When the wind is strong and
the water very rough it is difficult to fish, or even to detect a
bite. This is very tantalising, and not unfrequently happens
through a shift in the wind when you are in a capital swim.
The remedy for this is to put on a nice light leger with three
hooks, and with which excellent sport may sometimes be had
when it would be impossible to fish in any other way.
Turning to the bream, which is after all the mainstay of the
Norfolk angler, we find it uncertain in its movements. In the
summer and autumn it affects the deeper and stronger waters
of the lower reaches—on the Yare it is then principally found
between Langley Dyke and Reedham—and in the winter and
spring it prefers the shallower waters of the upper reaches, and
is often found in good quantity in the vicinity of Thorpe Broad,
and about Carrow and Trowse Hythe, immediately below the
city of Norwich. On the Bure the bream appear to congregate
in the Broads, and make their appearance about the end of
May in the river. The best months to fish for them are July,
August, and September, and in warm weather the best time is
morning and evening. Commence with the first streak of dawn
if you wish to have good sport, and you can then afford to goto
sleep during the day. A friend assures me that he has had
capital sport by moonlight. The deepest waters and quietest
eddies are as a rule the best, but large quantities of fine bream
are caught in the Bure at Wroxham in not more than four feet
and a half of water. Of course the bait must just touch the
bottom as it floats down stream. The fish bite best from about
half an hour before high water to half an hour after, and flood-
tide is preferred to the ebb. They are also supposed to bite
better during the wane of the moon. For ground-bait use boiled
maize, barley, or wheat ; barley meal made into balls, chopped
worms, and boiled rice. The latter and grains are found very
attractive on the Bure. If there is a fair opportunity of doing
so, and the stream is not too strong, places are baited overnight,
and this is very successful on the Broads. The hook should be
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No. 7 or 8, and lobworms and brandlings are the best bait,
although red paste is found killing on the Bure. A brandling
with a gentle placed on the point of the hook will sometimes
be taken readily when no other bait would be touched. In the
deep, swift waters at Cantley, Reedham, and Somerleyton leger
fishing is the only method which can be practised with success.
The best bait is the tail of a lobworm, and three or four rods
may be used from one boat at the same time. The rod should
be a stiff and strong one, with a good top joint, and a salmon-gut
foot-line is often used when among the big ones. In float-fishing
for bream it is necessary that the bait should drag the bottom,
therefore the bulk of the shot should be placed nearer the hook.
The float must be long and powerful, according to the water,
As the bream bites more slowly and certainly than the roach,
it is immaterial how the float is fastened to the line, and many
prefer attaching it at the top and bottom in the usual way. A
bream-bite affects the float with a slight bobbing motion for a
few seconds, then moving it off and sliding it down slantingly.
Strike as he runs off with the bait, or the float is about to dis-
appear and you are sure of him. In legering it is not advis-
able to strike too quickly. Be sure to have the ‘entlett’ or
weight heavy enough, as upon that depends much of your suc-
cess. In all other respects the remarks respecting roach-fishing
are applicable to bream, but bream are rarely taken in any
quantity when the water is very clear.

Both bream and roach are affected by wind and weather. A
south-west or north-west wind is the most favourable, particu-
larly when the water is ¢ grey,” or thick. Capital sport has been
had with a moderate east wind, but a strong wind from that
quarter is fatal to success. Rain increases the chance of sport,
but too thick water stops it.

In shallow water it is advisable to keep as quiet as possible
in the boat. In deep water loud talking or laughter does not
appear to frighten the fish, but knocking, or any disturbance
which comnmunicates a vibration to the water, is decidedly
objectionable and causes a great interruption to the fishing.

1L BB
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For this reason it is a good plan to wear indiarubber-soled shoes
or slippers in the boat.

Meeting three well-known anglers I asked them to give me
particulars of their best catches of bream and roach. No. 1
said: ‘I have done very little roach-fishing, but my best catch
was § stone 1o pounds. My greatest catch of bream was
132 bream, weighing 212 pounds; but I have had several
catches since of 112 to 140 pounds.’

No. 2 said : ¢ As to roach, my own experience runs up to five
stone by two rods between 10 and 4. Of bream I have caught
with a friend six stone between 4 and 7 A.M.; but I know of
three friends who once caught twenty-three stone on one of the
Broads.’

No. 3 said of roach: ‘I have had some very fine catches,
principally in the Yare. On one occasion at Buckenham with
a friend, we caught six stone between 2.30 and 7 p.M. ; another
time upwards of five stone in the same space of time, and
numerous catches of from two to four stone in an after-
noon’s fishing. Also more than a bushel by measure one
afternoon with a friend in Oulton Dyke. As to bream, I have
caught, in company with a friend, seventeen stone in one day on
Wroxham Broad, and with only one rod each. I have heard
of many catches from time to time of from four to twelve stone’
(Stone==14 pounds.)

The above experiences may be taken as typical among the
native anglers; but the great majority of visitors are not by any
means so successful. On my asking No. 3 angler why this was
so, he replied, ¢ Through ignorance of the general requirements
of tackle suitable for fishing in our waters ; also of the modus
operandi, one of the chief points being a want of knowledge of
the right depth at which to fish. For instance, I have on
several occasions found strangers fishing on the Yare in twelve
or fourteen feet of water with their baits only four or five feet
below the surface.’

Of other coarse fish inhabiting the rivers and Broads the
rudd is the gamest, and is found in some of the Broads in great
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numbers and of large size. The dace is increasing in numbers
but as yet is not sufficiently numerous to be specially fished for.
Tench are numerous and large in certain localities, but are
rarely taken with bait. The same may be said of carp. Eels
abound, and the silver-bellied species are caught in immense
numbers in fixed ‘eel sets,’” while descending to the sea in
autumn. Chub are, I believe, unknown in the Broad district,
the staple fish of which are bream, roach, and pike.

The pleasantest mode of access to the various fishing-
stations is undoubtedly by boat, that is by having a craft which
you can make your floating home for as long as it pleases you.
Craft of various sizes and rigs are easily to be obtained. Thus
at Wroxham Mr. Loynes has a number of una-rigged boats,
each having an excellent tent to fit over the open boat and
transform it into a roomy cabin impervious to rain. He has
also larger boats of the same rig up to ten tons, having a proper
wooden cabin and fitted with many ingenious contrivances to
economise space and add to one’s comfort. Mr. Loynes’ prices
for the hire of these boats are reasonable, and a pleasant and
economical holiday can be spent by his aid. River yachts of
the ordinary type, cutter or sloop rigged, may also be hired, but
as owners are constantly changing, it is of little use giving names.
At the present time Bullen of Oulton always has yachts on hire,
and the Secretary of the Yare Sailing Club, Norwich, usually
keeps a register of craft to let. An advertisement in the local
papers would always bring answers. Lately a number of the
ordinary sailing wherries have been converted into pleasure
craft, and most comfortable and roomy house-boats they make,
and for a luxurious fishing excursion nothing could be more
suitable. The hirer could fish early and take a sail for a few
hours in the middle of the day. He could moor at his fishing
ground, rise at five and fish until ten, have his second breakfast
(his first should be taken immediately on rising), sail until two,
lunch ; and loiter, read, or fish until dusk ; enjoy his dinner or
supper, whichever he may choose to call it, and go early to bed.

The hire of a wherry varies from six to eight guineas a week ;
B B2
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this includes the wages of the men but not their board, which
you have to provide. The accommodation consists of a saloon,
bedroom, and lavatory, with fore and aft cabins for the men.
The saloon, of course, becomes a bedroom at night. The
small yachts have simply a cabin, and forepeak for the man,
and the larger ones have a lavatory in addition. Their hire
varies from four to six guineas a week, including man.

If, however, the angler does not care for a floating home,
but prefers to take his ease at his inn, there are several goed
places where he can do so. It will be convenient to follow the
lines of railway in our enumeration of these. The lines to
Yarmouth and Lowestoft skirt the Yare and Waveneyin a very
convenient manner. Starting from Norwich and alighting at
Brundall Station, you find within a stone’s throw lodgings, boats,
bait, and yachts at Flowers’ boating station. This is not, how-
ever, an inn, as it is not licensed. Coldham Hall Inn is half
a mile lower down the river, and proceeding a mile further
across country you cut off the loop of river which encloses
Surlingham Broad and find yourself at Surlingham Ferry Inn.
At both the last-named inns fair accommodation may be had.
The next railway station is Buckenham, and the inn at Bucken-
ham Ferry is generally the most favoured by anglers on the
Yare. The next station is Cantley, and the * Red House’is a
comfortable inn enough and is much frequented by anglers.
Below Reedham the inn accommodation is limited, and from
here to QOulton there is no place where accommodation can
be relied upon, although quarters may be had at the Bell Inn,
St. Olaves, near Haddiscoe Station, from which place Fritton
Decoy, a large lake lying between Yarmouth and Lowestoft,
may be fished,

At Oulton there are two good inns, the chief being the
Wherry Hotel, kept by Mason, and the other the Commodore.
The following tariff of charges at the Wherry Hotel will serve asa
guide to the general cost of inn accommodation in the district :

Bedroom and sitting-room with spacious balcony overlooking
the Broad, 2/. per week; a more retired sitting-room with
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equally good bedroom, 3os. per week ; a single bedroom and
use of the public sitting-rooms, 14s. per week. Breakfast,
from 1s. 6d. to 2s.; plain dinner, with joint and pastry, 2s. 64.
Fish and poultry extra. Boats, 2s. per day. Full bait, 1s.
Man, 45. The season lasts from June to the end of October.
Out of the season the terms are somewhat easier.

On the Bure there are two good inns at Acle,—the King’s
Head, and Queen’s ; but the best fishing station, especially for
pike, is at Horning Ferry. At the Ferry Hotel, Mr. Thompson,
the landlord, is a thorough sportsman. The nearest station
is Wroxham, four miles away, and Thompson will meet the
train with a conveyance upon being written to beforehand.
At Wroxham there is the King’s Head, kept by Jimpson, and
lodgings are obtainable in the neighbourhood. On the Thurne
there are two small inns, the Falgate and the Waterman’s Arms
at Potter Heigham ; and at Stalham, which commands Barton
Broad and the river Ant, are two good inns, the Swan and the
Maid’s Head. Potter Heigham and Stalham are stations on
the North Norfolk Railway, which runs from Yarmouth across
to North Walsham, on the Norwich, Wroxham and Cromer line.
Ormesby and Martham stations on the same railway command
Ormesby Broad, where the Eel’s Foot is the inn.

I am desired to suggest a route for a fortnight’s fishing, but
this is a suggestion most difficult to comply with. As I have
already explained, the whereabouts of the fish depends much
upon the tides, weather, and time of year. Supposing, how-
ever, one had a fortnight at one’s disposal, I should recommend
that a third of it be spent on the Bure, say at Horning Ferry ;
a third at Oulton Broad, with an excursion to Somerleyton ;
and a third on the Yare, say at Buckenham or Cantley. . . .
But if the angler selects any place I have alluded to as a fishing
station, the name of which may take his fancy, he will do quite
as well as if he followed any set route. There is absolutely no
choice, and if he determines the order of his going by the
simple process of tossing up he will find the selection as satis-
factory as he could wish. It often happens that an angler
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going down to a well-known locality on the Yare or Bure for

a day’s bream-fishing, finds that these fish are not to be had

at the place expected, but that roach, rudd, &c., are there in

goodly quantity, whilst, on the other hand, anglers for roach
will sometimes be surprised with a fine catch of bream. In-
stances of this kind are more frequent on the Yare between

Buckenham Ferry and Hardley Cross, and on the Bure and

broads below Wroxham., It is, therefore, advisable when

fishing for bream in these localities, to be prepared with some
suitable tackle and bait for roach, and vice versa.

I append a list of what are considered to be the requisites
for a day’s fishing on the Yare, or lower reaches of the Bure,
arranged with a due provision for such accidents as will occa-
sionally upset the equanimity of even the most gentle disciple
of the gentle art, and which, if unprovided for, will sometimes
seriously diminish the sport and pleasure of a very promising
day.

Tackle &

Rods (2).

Lines on reels or attached to gut ready for use.

Floats, 2 or 3, quill.

Gut, shotted ready for use, and a few lengths each of stout,
medium, and fine-drawn, stained of a light brown colour.

Hooks, about a dozen of each, Nos. 7, 8, 9, and 10. Smaller
sizes on fine-drawn gut.

Shot, an ounce or so of medium and small-sized.

Plummets (z).

Landing net and stick.

Disgorger.

Pliers, small steel.

Store net to hang outside boat for putting fish in.

Shore line, about a dozen yards of good strong line with a
small anchor or an iron pin, with an eye, about 18 inches
long, attached. Indispensable in the lower reaches of the
Yare and Bure in windy weather, and without which it
would often be impossible to moor the boat.
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Baits &ec.

Ground bait (see Roach and Bream).
‘Worms, brandling, with a few lobs.
Gentles, in tin (very secure) with bran or meal.
Paste, red, well worked and evenly coloured.
” white, ” 2]
Wheat, well-boiled, for baiting hook and occasional ground
bait.
Bread for making fresh paste, &c.
Red lead for colouring.

Not forgetting, if the weather threatens rain, a good-sized
umbrella or a waterproof coat.

A creel, of course, is very handy for carrying such small
articles as reels, winders, floats, &c., and for hooks and gut
I know of nothing better than a fair-sized fly book, whilst for
ground bait and bringing home fish, a good-sized frail basket
with a strap or two to pass round it is about the most useful.

The quantity of bait required for a day’s fishing by a single
person may be reckoned up as follows :—

Wheat, about 2 lbs. ; this when well-boiled will make about
4 pints.

Worms ] as many of each as may be had for a few pence, say

Gentles } 64. worms and 34. gentles.

Ground bait, about 20 balls, each the size of a large orange.

Paste, red and white, each ball about the size of a small orange.

G. CHRISTOPHER DAVIES,
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THE CULTIVATION OF ‘COARSE FISH

WITH A FEW NOTES ON ACCLIMATISATION.

[T am indebted to the courtesy of the Marquis of Exeter,
and of Mr. R. B. Marston, editor of the Fishing Gaszette for
the following highly interesting and practical notes on the
cultivation and acclimatisation of coarse fish l—notably of the
Black Bass,—subjects in regard to which too little attention has
been hitherto shown by the owners of ponds, lakes, canals, and
other waters, unsuited to Salmon or Trout.

It is probable that many of such waters, if properly stocked
and judiciously farmed, might prove a success froma a market
or commercial point of view ; but in any case, as Mr. Marston
truly points outin the essay which here follows, to do something
forthe healthy and wholesome recreation of the toiling thousands
of our mills and factories should be in itself an object well
worthy of the philanthropist and statesman.—H. C.-P.]

SoME anglers affect to look down upon coarse fish and the
sport they afford. I confess I prefer fly-fishing for salmon,
trout, and grayling, but that is not always obtainable, and then
I am content with the next best fishing to be had, whether it
be for pike, barbel, perch, chub, or roach, &c.

An amazing increase in the number of anglers has taken
place within the last few years. This increase has been large

1 Lord Exeter's very successful experiments at Burghley House embrace
Salmonide as well as Coarse fish.
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among salmon, trout, and grayling fishers; it has been far
greater among those who, not having the means or opportunity
of fishing for the Sa/monide, give their attention to our other
freshwater species. A few years ago the angling clubs of I.ondon
and the provinces could be counted by the dozen, now they
number many hundreds with many thousands of members.
But, while anglers have been increasing in this wonderful man-
ner, the fish have been most certainly decreasing. The cry
from the clubs is : How can we get fish ?

Something must be done for these thousands upon thou-
sands of anglers, for without fish their recreation is gone, and
that they should be encouraged will be admitted by every one
who gives the matter a moment’s reflection. The larger portion
of the coarse-fish anglers are working men and youths, me-
chanics, artizans, miners—toilers in our mills and factories in
the great centres of industry—men to whom every inducement
should be held out to attract them into fresh air and scenes in
their spare time. How, then, is the decrease in those fish, in
the capture of which they take such delight, to be stopped ?
and how can the thousands of miles of water which might yield
them sport be replenished ?

That these questions need answering at all proves that, in
this country at least, very little has been done in the direction
of cultivation of coarse fish, though, as a matter of fact, in the
case of most of them it presents far less difficulty and expense
than is attendant on the breeding of the Sa/monide.

The first thing to be recognised is that, consequent on the
great difference in the modes of spawning of the Sa/monide
and coarse fish, a widely different method must be adopted.
Salmon, trout, and grayling eggs are non-adhesive, and each
egg can thus be manipulated separately—they take months to
hatch out. The eggs of the coarse fish are adhesive, making
their manipulation extremely difficult—so much so, that while
ninety-five per cent. of salmon and trout eggs can be hatched
out, those who have attempted to treat coarse fish eggs in the
same way have rarely succeeded in rearing even five per cent.
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The eggs of the coarse fish hatch out in a very short time,
a week or ten days being the average time required. 1If, then,
we had to look to what is called artificial breeding to enable
us to increase our coarse fish, the prospect would not be an
encouraging one.

But, fortunately perhaps, artificial breeding is not necessary
in the case of coarse fish ; all we need do is to give nature a
certain amount of aid, and she will do the rest for us. We
must place the parent fish in suitable places for spawning, and
then protect the eggs until the fry hatch out.

It is not only difficult, however, to manipulate the eggs in
troughs and trays, but the difficulty of rearing the young fry.is
even greater still. They are hatched out as perfect fish, almost
at once requiring extraneous food, and they are so extremely
small that to feed them is a difficult matter. They appear to
require that as soon as they leave the egg they should be able
to seek their own sustenance on the almost invisible animalculz
present in their native waters.!

- The diagram represents what is known in Sweden as Lund’s
hatching-box. It was invented more than a hundred years ago
by a Mr. Lund, of Linkdping. The Swedish inspector kindly
furnished me with information about this box, which is in
general use in Sweden. He says :—‘Replying to your letter of
the z5th of February, 1882, in which you request me to give you
some particulars respecting Lund’s hatching-box for the propa-
gation of summer-spawning fish, I herewith hasten to give you
all the information I can. Lund’s apparatus is remarkable on
account of its being, for aught I know, the first attempt in
Europe to promote the propagation of the above-mentioned

1 The umbilical sac, on the contents of which the trout alevin exists for six
weeks, lasts the alevin of the coarse fish but a day or two, and unless the young
fish are fed they will die; hence the difficulty of rearing them in confinement.
Mr. Kelson, of Oxford, last year made the valuable discovery that the animal-
culze bred in water containing decayed vegetable matter (like that in which cut
flowers have been kept some time) are eagerly devoured by the young fry. [
think it is difficult to over-rate the value of this discovery to the breeder of
coarse fish.—R. B. M., :



THE CULTIVATION OF COARSE FISH. 379

fish with human assistance. As you rightly suppose, the box
is to be placed in shallow water near the bank, so that the
water does not flow over it. Lund has not given any dimen-
sions for his box, which may be of any size. The sides are
hinged, so that they can be let down, and they are perforated
with numerous small holes, so that the water can circulate
through. The inside should be charred by fire to preserve

LUND'S HATCHING-BOX.

it. The bottom of the box and the sides are lined with fir
branches. As you will see from the sketch I send you, the box
should stand on blocks, so as to be raised a little from the bed
of the water. With some modifications—for -instance, it is not
necessary to have the sides hinged—Lund’s box has been
adopted here in Sweden with success, and, in my opinion, for
the hatching of perch, it is the most practical that has yet been
invented. In a box of this kind, six feet square, and with sides
two feet high, we place fifty female and from twenty to thirty
male fish. These fish must be.placed in the hatching-box as
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near their spawning time as possible, and are taken out again
as soon as the spawning is finished. The fish deposit the spawn
on the branches. It is of great importance that the sides be
well perforated, to ensure free circulation of the water. We use
these boxes chiefly for perch, but they can also be used, with
some modifications, for other fish.’

It is an easy matter to transport spawn which has been
obtained in this way to almost any distance, as it adheres to
the boughs ; so that you can either let the fry develop in the
box, and then go free in the water you desire to stock, or you
can carry the fertilised spawn to some place, perhaps a hundred
miles away, and then place it in a similar box in the water you
desire to stock. In a week or ten days’ time the fry will hatch
out in countless numbers, and must then be liberated and
allowed to begin their fight for life alone. In the Swedish ex-
hibit in the Fisheries Exhibition, some models of I.und’s box
were displayed. These models were exhibited in the Berlin
International Fisheries Exhibition, and are thus referred to, in
the German Official Report on that Exhibition, by Dr. Haack,
director of the great fish-breeding establishment at Huningue.

In dealing with the Swedish exhibit he says :—‘In the
Swedish exhibit there were two insignificant-looking models,
which were quite overlooked by the majority of visitors, but
which were of the very greatest interest to every thinking pisci-
culturist. These models, in spite of their simplicity and insig-
nificance, show us the way we, in future, most simply, easily,
and inexpensively may carry on the propagation of our summer-
spawning fish to any extent.” He then describes the manner in
which the box is used, and refers to its advantages as follows :—
¢As will be evident to every one, the eggs which have been
deposited and impregnated in the box develop in a perfectly
natural manner . . . air, light, and sun are able to exert their
influences on the eggs in exactly the same way as if they had
been deposited on water-plants in the open water in the ordinary
way. Wind and waves can in like manner exert their benefi-
cial influence on the eggs, which at the same time are protected
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from the violence of the storm, from which cause alone millions
of eggs are frequently destroyed in the open water. The sides
of the box and the branches effectually prevent their destruction.’
Further, the numberless enemies of the egg are shut out, for
by placing a piece of wire netting over the top, the ravages of
swans, ducks, and wild fowl—those great destroyers of spawn—
are provided against. When I described Lund’s box to a
meeting of anglers at the Society of Arts Room in 1882, its
manifest advantages for coarse fish culture were fully appreciated,
and a society was formed with the object of renting waters and
stocking them with fish, to experiment with Lund’s box, Six
boxes were made and used, and I think I may say that in spite
of some errors inseparable from a first experiment of this kind,
they proved fairly successful. Spawn in large quantities was
deposited in some of the boxes, and large quantities of fry were
afterwards observed in and around them. The only difficulty
experienced was in obtaining the parent fish. From what I have
seen of its practical working, I am perfectly assured that, provided
you can get an adequate stock of parent fish, the Lund box is
a most admirable contrivance for obtaining any quantity of fry.
When obtaining your parent fish you will find that by far the
larger proportion of them are females, in fact you will often
experience difficulty in getting any male fish ; remember, too,
that the males are, as a rule, much smaller than the females,
and that, therefore, even the smallest, say even of three inches
length, should not be rejected.

These boxes have since been most successfully tried on the
Thames, the Trent, and the Lea; and on the Kennet Mr.
Frank Gosden, pisciculturist to the Duke of Wellington, now
breeds millions of perch fry every year to serve as food for his
young trout. The dimensions given by the Swedish Fisheries
Inspector are too large, it is better to have them about half
the width. It is also a good plan to have a door in the side to
let out the parent fish after they have spawned.
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THE BREEDING-HURDLE.

Another, and in some respects even more simple contrivance
for breeding these fish, is the breeding-hurdle. It consists of
an ordinary hurdle, on which branches have been intertwined ;
it is sunk in a pond, lake, or stream, in any shallow undisturbed
spot, and the fish find it a convenient place on which to cast
their spawn, which can then be taken out and transferred to
other waters, or left to hatch out. It is chiefly advantageous
where natural spawning places are deficient, and is used to a
considerable extent in France and Sweden.

POND CULTIVATION.

Where some primary expense is not a matter of considera-
tion, the pond system, which is carried on to such an enormous
extent on the Continent, is the best and most satisfactory
of all.

It is the intention of the National Fish Culture Association
to establish a coarse fish farm in connection with their fish
culture establishment at South Kensington, for the purpose of
hatching and rearing fry of all kinds in large quantities, for
distribution to angling clubs and private individuals requiring
these fish.!

The ponds, and the amount of water passing through them,
should of course be adapted to the nature of the fish to be
reared in them, and only one kind of fish, or fish similar in
their habits, should be bred in a pond. As an instance of
what may be accomplished with coarse fish in this way, I may
mention that last spring Herr Max von dem Borne, the well-
known German pisciculturist, placed about five hundred carp
(spawners and milters) in one of his ponds, and in the autumn,

1 The Association has taken the Delaford Fishery on the Colne, near West
Drayton, and under the energetic supervision of the secretary, Mr. W, Oldham
Chambers, a perfect system of pends is being made.—R. B, M.
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when he drew the water off before a large company he had
invited to witness the result, more than eighty thousand fine
young carp were found.

I have referred to the difficulty experienced in obtaining
parent fish for breeding purposes; there are hundreds of
streams and other waters in this country which contain coarse
fish, which are considered by the proprietors of these waters
as, I was going to say, vermin ; at any rate, they do all they
can to get rid of them, to make room for their trout and gray-
ling. The National Fish Culture Association would find this
a most profitable field to work. I am perfectly certain that the
proprietors of trout and grayling fisheries would be only too
glad to give the society all the coarse fish they could catch in
their waters, and the very finest pike, perch, chub, roach, &c.,
are those which are bred in a trout stream. The expense of
netting and fish-carriers would not be great. I am led to make
this suggestion because, when on a trout-fishing excursion,
I have often thought how welcome these shoals of despised
coarse fish would be if transported to some of the depleted
waters around London and other large towns.

Having described the methods in which coarse fish culture
may be carried on, I will now give a brief general account of
the natural conditions under which some of these fish breed—
to give a complete list would occupy too much space. In
coarse fish culture the more closely we follow the conditions
laid down by nature, the more likely are we to meet with
success. Being fully aware of the scantiness of our knowledge
respecting the breeding of many of our coarse fish, I wish to
disclaim any pretension to complete accuracy in what I state
respecting this matter. I have got my information, such as it
is, partly from personal observation, and partly from foreign
works which refer to the subject.
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SPAWNING TIMES OF COARSE FISH.

Nature of placcs they choose, and time it requires the young to
hateh out.

The Pike spawns in February and March ; the eggs, which
are small, hatch in from fourteen to twenty-one days, and are
deposited on mud, rushes, sedges, and other water plants in
shallow quiet bays and ditches. As in the case of perch, the
female fish are usually more numerous and larger than the
males.

The Perch spawns from March to May ; the eggs, which
hang together in bands like rows of beads on a coral necklace,
are very small at first, but gradually swell, and the young fish
escape in from ten to twenty days according to the tempera-
ture of the water. The eggs are deposited on water plants and
submerged boughs, and are then fertilised by the milt of the
male fish.

The Loach spawns from May to July ; the eggs, which are
deposited on gravel in running water, hatch out in about eight
days.!

The Carp spawns in May and June ; the eggs are deposited
on water plants, and hatched out in from fourteen to twenty
days. There are three kinds of carp: the common carp (of
which ichthyologists find three distinct species in England),
covered with large scales; the mirror carp, which has cne
row of very large scales along the back, and another along the
side, the rest of its body being covered with a leather-like skin
free from scales ; and the leather carp in which scales are
entirely absent. Specimens of the two last-named fish, which
are not common in England, can be seen in the aquarium of
the National Fish Culture Association at South Kensington.

The food of the carp consists chiefly of the larvee of water
insects, worms, sprouts of water plants, and decaying vegetable

! One German wriler states that the eggs are deposited on water plants,
and on flat shallows.
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matter. Kitchen refuse forms very fattening food for carp.
To rear carp with the greatest success the parent fish should
be placed in a suitable pond in which there are no other
fish ; after spawning the parent fish should be netted out,
and in the autumn, under suitable conditions, there will be
an immense crop of young carp from two to three inches in
length. The carp is a powerful fish affording great sport to
the angler, and its cultivation might be most profitably carried
on in England, as the Jews will always give a high price for Zize
carp. In fact, before the advent of Protestantism in England
fish stews for the natural propagation of carp and other fish
were very common. It is the custom in Germany to drain a
pond every third year or so, let it dry, and plant oats in the
ground ; a heavy crop is the result, and the water being turned
in again, the fish thrive wonderfully.

The Zenck is another powerful and handsome pond fish
which would well repay cultivation. It prefers stagnant and
weedy waters. Like the carp and eel it buries itself in the mud
in the cold months. Its food consists of larve, water plants,
and worms. Like carp and all other muddy-flavoured fish, it
eats well, and loses the muddy flavour if kept for a time in clear
running water. It spawns from May to July on water plants,
and the young fish hatch out in a week or ten days. The
golden tench can also be easily bred in ponds.

The Gudgeon, Minnow, and Bullhead spawn from May to
July, selecting very shallow streams, and depositing their eggs
on the gravel and stones. These fish all form admirable food
for Salmonide, and can be easily cultivated in any small clear
stteam. The male bullhead makes a sort of nest in the sand
under stones, and, like the stickleback, drives away every
intruder.

The KRoack, Rudd, and Bream spawn in May or early in
June on water weeds ; the eggs hatch out ina week or ten days.

The Ckub spawns at the end of April or beginning of May,
on shallow sandy or gravelly places, and the eggs hatch out in
a very short time. ‘

11 cc
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The Barbel spawns in May and June on stones and gravel,
in a sharp stream from one to three or more feet deep ; the
eggs hatch out in a week or ten days.

The Dace spawns in March or the beginning of April, also
in sharp shallow streams.

The Pspe or Ruffe, so esteemed as a table fish on the Conti-
nent, spawns in March and April, when it seeks the mouths of
small streams to deposit its spawn on weeds and rushes.

Note.—It must be remembered that fish spawn earlier in
mild open seasons than they do in cold seasons ; in fact, a late
cold spring will keep the fish back for weeks, or even in some
cases for months.

ACCLIMATISATION OF FOREIGN FISHES.

We get such fine sea fish delivered at such a cheap rate, even
in our most inland districts, that it is not likely it will ever pay
to cultivate coarse fish for the market to any great extent—
although the Jews would always take a certain amount. Butthis
work considers fish chiefly from an angler’s point of view, and
the question is, what foreign coarse fish are worth introducing ?
There are only two that I should care to see introduced, viz.,
the pike-perch and the black bass, and they should only ée tried
in such walers as will not support trout or grayling, or where
1! is undesirable to keep up a stock of our own coarse fish.

The black bass—thanks chiefly to the great interest
taken in it by the Marquis of Exeter—may be said to be
acclimatised here already. There are many thousands of them
now in the fine sheet of water called White-water, near Burgh-
ley House, Stamford, Lord Exeter’s country seat. In 1878
and 1879, Mr. Silk, the able pisciculturist to the Marquis,
brought over from the United States nearly one thousand
young bass ; and he informs me that the fish have spawned the
last two or three seasons. Mr. Silk has since on two occasions
been sent to the States to obtain a further supply of these fish,
and they have been distributed among some half-dozen gentle-
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men who had subscribed towards the expenses of getting them
over. Having for some years past strongly advocated the intro-
duction of this fine game and food fish into suitable English
waters, I was, in common with others interested in this fish,
extremely sorry to see, from the reports in the papers, that
Mr. Goode, the United States Commissioner, had ‘warned
English anglers against the black bass.” 1 felt convinced that
Mr. Goode did not intend to warn us against the introduction
of this fish into any of our waters, but only such as were suit-
able for Sa/monide. Knowing that an expression of opinion
on this matter from so high an authority would have very great
weight in this country, I wrote to Mr. Goode to ask him if he
intended his remarks to apply to the introduction of the fish
generally. His reply was exactly what I expected it would be ;
and I have very great pleasure in giving it, because it will do
far more to remove any prejudice against the introduction of
the black bass into su:#able English waters than anything I can
say. Mr. Goode says :(—

Dear Mr. Marston,—I am much annoyed—with myself chiefly,
for I ought to have expressed myself more explicitly—that my
remarks upon the black bass were so misinterpreted. I was
speaking solely in reference to planting black bass in salmon
streams, and in comment upon Sir James Gibson Maitland’s paper
upon the culture of Salmonide. The entire drift of my remarks
was to the effect that the black bass is a fish with which public
fish-culture had nothing to do, being purely an angler’s fish, and
not one which professional fishermen can take in large quantities
for the supply of the public markets. As an angler’s fish I believe
the black bass to be superior in every respect to any fish you have
in Great Britain outside the salmon family, and I believe that its
introduction into streams where pike, perch, roach, and bream are
now the principal occupants, can do no possible harm, and would
probably be a benetit to all anglers. It is also well suited for large
ponds and small lakes, where there is an abundant supply of
‘coarse fish,’ which a school of them will soon convert into fish by
no means ‘coarse.” If you will kindly refer to my ¢ Game Fishes
of the United States,’ p. 12, you will find that my views as to the
value of the black bass in my own ccuntry are already on record,

cc2
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and I can see no reason why this fish should not be equally valuable
in Great Britain. I quote from my own essay as follows :—

¢Fish culturists have made many efforts to hatch the eggs of
the black bass, but have never succeeded. . . . This failure is the
less to be regretted since young bass may easily be transported
from place to place in barrels of cool water, and when once intro-
duced they soon multiply, if protected, to any desired number
The first experiment in their transportation seems to have been
that of Mr. S. T. Tisdale, of East Wareham, Massachusetts, who,
in 1850, carried twenty-seven Large-mouths from Saratoga Lake,
N.Y, to Agawam, Mass. The custom of stocking streams soon
became popular, and, through private enterprise and the labour of
State commissioners, nearly every available body of water in New
England and the United States has been filled with these fish, and
in 1877 they were successfully carried to the Pacific coast. This
movement has not met with universal approval, for by the ill-advised
enthusiasm of some of its advocates a number of trout and bream
have been destroyed, and complaints are heard that the fisheries
of certain rivers have been injured. The general results, however,
have been very beneficial. The black bass will never become the
food of the millions, as may be judged from the fact that New
York market receives probably less than 60,000 lbs. annually ; yet
hundreds of waters are now stocked with them in sufficient num-
bers to afford pleasant sport and considerable quantities of excel-
lent food. “Valued as the brook-trout is for its game qualities,”
writes Mr. Hallock, * widely distributed as it is, and much extolled
in song as it has been, the black bass has a wider range, and being
common to both cold and warm waters, and to northern and
southern climes, seems destined to become the leading game fish
of America, and to take the place of the wild brook-trout, which
vanishes like the aborigines before civilisation and settlements.”’

I shall be very glad, then, if you will quote this letter as fully as
your space will allow, in justice to the black bass and its advocates,
as well as to myself.

I am, yours truly,
G. BROWN GOODE,
Commissioner.

As an enthusiastic angler for all kinds of fish, I should be
the last to advocate the introduction of a fish which would
spoil our sport. The black bass will take any kind of bait
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freely, affords superb sport, and thrives best in just those waters
which are not suited to trout and salmon, viz., ponds, lakes, and
slow, deep streams.

I have taken this fish both with fly and worm, and I am
convinced that weight for weight it has as much fight in it as
any fish. If you use a fly, it should be a gaudy one, and the
best plan is to sink it under water an inch or two, and draw it
along.

As regards the pike-perch, I confess I have some doubts,
he is rather f0 voracious ; still he cannot be worse than the
pike in this respect, and he is certainly a more ‘game’ fish, and
better eating.

The question of acclimatisation of foreign .Sa/monide is
doubtless touched upon in the chapter on that subject, but I
am firmly of the opinion that no foreign waters can give us
better fish of this kind than our own. The American Sa/mo
Jontinalis, or brook-trout, has been introduced freely into this
country, but it has proved an utter failure, except when kept in
confinement in ponds supplied by streams, and deep cold lakes.
It is not a trout at all, but a true char. Placed in our rivers it
will not breed, it rarely rises to the fly, and it gradually dis-
appears—in fact, it is in no sense equal to our own .Sa/mo fario,
or common trout, than which I do not believe there is a better
trout in the world.

R. B. MarstoN.

[In the above verdict it is probable that most fishermen and
owners of angling waters will concur ; and having thus been
introduced by Mr. Marston to the Black Bass as the one
foreign species which, under certain conditions, it is highly
desirable we should attempt to acclimatise, I am glad to be
able to supplement the information by the following notes on
the practical cultivation of the fish, which have been most
obligingly placed at my disposal for the present volume by
the Marquis of Exeter, President of the National Fish Culture
Association.—H. C.-P.]
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THE REARING OF BLACK BASS

AND OTHER PISCICULTURAL EXPERIMENTS AT BURGHLEY
HOUSE.

I have compiled the following notes on the rearing of Black
Bass and my other experiments in pisciculture at Burghley, in
compliance with a request made to me by Mr. Cholmondeley-
Pennell, who thought that the experience obtained of practical
fish hatching and rearing during the last twenty years might be
of interest to fishermen and fishery owners.

Should they be so, I shall be pleased. I would premise,
however, that my observations are offered rather as rough notes
jotted down from time to time than as a finished or elaborate
essay.

Some twelve or fourteen years ago, Frank Buckland, with
whom I had been on terms of friendship for many years, came
down to pay me a visit at Burghley, and he brought with him
about two hundred trout ova in a pickle-bottle. The bottle
containing the ova was hung to a tap over a sink in the
Andromeda Hall on the west side of the house, and the water
was allowed to trickle into it for about a month or five weeks,
when the young trout began to hatch out. The water, though
very pure, is exceedingly hard and cold, but the young fish
appeared to do very fairly well.

This was my first successful effort at pisciculture, previous
attempts having all resulted in failures.

Of course many of the fish hatched in the pickle-bottle died,
but some were strong enough to resist all evils arising from my
ignorance and mismanagement, and grew into healthy yearling
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trout which were turned into a small pond in the park, where
they lived for many years. After this I set up a small breeding
establishment, consisting of slate-boxes arranged in staircase
form, one above the other, with water laid on to run through
them from top to bottom, over a bed of gravel. Buckland had
introduced me to a Swiss-German Professor (De Vouga) who
lived at Neufchitel, and he for several years supplied me with
large quantities of ova from his piscicultural establishment in
Switzerland, and these I hatched and brought up in considerable
numbers, turning the fish, as they grew strong enough to take care
of themselves, into ponds in Burghley Park, and into a small lake
a mile and a half from the house, named Whitewater.

All these trout (principally Sa/mo ferox) were hatched on the
old system upon gravel, which I found to be very troublesome,
and having discovered on trial that the ova hatched as well on
the bare slate of the hatching-boxes, and required less cleansing
and attention, the gravel was discarded altogether. My valet
Deane (now Steward of the Conservative Club), whom I had
taught how to attend to the fish-cultural establishment during
my absence from home, suggested trying perforated zinc trays
for holding the ova, so that they could be readily moved when the
boxes required cleaning or the ova to be transferred to other
water-runs in the conservatory where I hatched my fish.
These trays I found to answer admirably, and the following
year hatched some sixty or eighty thousand ova sent me from
America by Sir Edward Thornton, who kindly obtained them
from the United States Government Fish Cultural Establish-
ment. :
I here insert a letter to Mr. Frank Buckland, from Zand
and Waler, 1874, with Deane’s observations and notes on the
treatment of trout ova ; also a letter from Deane answering
some enquiries I had made to him the other day.

Fisk Breeding at Burghley House, 1874.

Dear Buckland,—You will be glad to hear that I have just
received -a good remittance of ova from Mr. Robert Roosvelt, New
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York, through the kindness of Sir Edward Thomton. The ova
have arrived in first-rate order, and are safely deposited in my
breeding-boxes. Four boxes contain the ova of the Coregonus
albus (white-fish), four of Salmo amethystus (salmon-trout), and
four of Salmo fontinalis. The ova of the white-fish seem to travel
the least well of the three kinds, as there are many dead amongst
them, while the other two sorts have arrived in perfect order. I
could have some ¢ Black Bass’ sent over but am afraid of them, as
Mr. Roosvelt says that ¢ the Black Bass (Grysfes nigricans)is a
fighting American, and will swallow every British fish in your lakes.
It is our champion fish, and it can whip all creation of the fish
race.’ After this description, I think that you will advise me to
have nothing to do with such a devil, if 1 waat to get up trout and
Salmo fontinalis in my ponds. The fish hatched from eggs sent
me by Sir Edward Thornton last year are doing very well, and are
growing rapidly. They are principally salmon, white and big lake
trout, with a few white-fish. I hatched a good nuinber of the
latter, but, unfortunately, lost most of them, through their escaping
down the waste-pipe of the lower large tank. I had a guard of
perforated zinc : but the little white-fish seem to work themselves
through everything, and they got away, despite all my care and
that of my servant, who is a very good hand at fish-hatching. The
trout appear to grow rapidly ; I have taken out several over one
and two pounds weight this summer, while shifting my fish from
one pond to another; and one trout was nearly three pounds in
weight. These fish had only been hatched a year, or a year and
a half at most.! Amongst them, I took out about one dozen very
pretty fish, as bright as salinon, but different in form. They are
broader than salmon, flatter in the sides, and the head is of a dif-
ferent form from either the above-mentioned fish or the trout.
The scales were like salmon scales but rather coarser. 1 am sorry
now that I did not take fuller particulars of the fish before turning
them into the ponds, and I cannot get at them now. Not having
seen a full-grown American white-fish, I am unable to say if these
fish are the same; but not having had any white-fish spawn sent
me the year before last, I do not think that my friends can be the
Coregonus albus. Anyhow they are very handsome fish, and they
came in the ova from the other side of the Atlantic, and were
hatched in my boxes here.

I have no new discoveries to tell you of, but soon hope to find

1 This must be an error, and must mean two or three years,
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that the instructions you gave me in fish-hatching a few years ago
will result in my having a large part of the lake at Burghley full
of fine trout of various species. I have lately dammed off the part
above the bridge, and after taking a crop of oats and seeds off, am
now gravelling the bottom, after clearing out the mud.

Enclosed I send you the observations made by my valet (Deane),
while attending to the hatching of the ova sent me from various
parts.! The ova from Switzerland generally turn out well ; but the
sender should be more careful about the packing of the ova, which
are often sent in too crowded a state.

Truly yours, EXETER.

1

Burghley House.

December gth, 1873 —Arrived at Burghley per ‘Cuba’ from New York:
Salmon-trout, brook-trout, and white-fish, The latter were mostly all dead,
and very much clotted together. 1 think, perhaps, they were too thickly
packed. The salmon-trout were much better, and the brook-trout stood the
joumey very well. Placed the ova in the boxes.

SALMON-TROUT.

15th. Ova commenced to hatch. Very few dead eggs among brook-trout.
Most of the white-fish eggs dead.

215t. A good number of the salmon-trout hatched out.

28th. Most of the salmon-trout hatched. No brook-trout hatched, Eggs
looking well, very few dead.

WHITE-FIsH.—Not a good one to be seen.

Observations on the Treaiment of Trout Ova.

The temperature of the water for the trout eggs should be from 40° to 45°.
Anything above 50° is weakening; it will hatch them out soouner, but will in-
crease the number of deaths.

The eggs from America are packed much better than those from Switzer-
land, and arrive in better condition, though they must be a longer time on the
journey.

In placing the eggs in the troughs, equally distribute them over the gravel
with a feather ; and it is better, if possible, not to let them touch each other,
as the bad ones soon coutaminate the good, and they adhere to each other.
‘The white eggs, or dead ones, should be taken out every morning. When I
have missed a morning from want of time, I find more than double the number
of dead eggs the next morning.

‘When they begin to come out of their shell, increase the supply of water,
At first I used to have perforated zinc over the outtlow of the troughs, to pre-
vent the trout passing down into the lower troughs; but the zinc soon gets
stopped up by the little things being drawn against it. Then the water flows
over, taking with it the best fish. Let them have a free passage from the top
trough to the bottom one. Do not put any eggs in the lower irough ; then it
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The Conservative Club,

. a5—3—38s.
To the Marquis of Exeter.

My Lord,—I have the honour to acknowledge the receipt of
your Lordship’s letter of to-day’s date, and beg to inclose herewith
the extract from Land and Water, upon the ¢Fish Breeding at
Burghley House,’ in which I found very much interest and pleasure,
and was very sorry indeed when I had to give it up.

The perforated zinc linings to the troughs or trays were entirely
my own idea, and they were made by Mr. Tillett, an ironmonger
in Stamford. There were three principal reasons which led me
to try the perforated tray ; firstly, the necessity of doing some-
thing to cleanse the gravel which used to get such a quantity of
sediment accumulated during the Hatching, and more especially
during the feeding of the young fry ; the food not eaten would lie
among the gravel until it was bad, and a fungus would soon grow
upon it, and would soon cling to any gravel, egg, -or sickly little
fish that happened to be near it, so that when I used to take it up,
with the little pincers I had for the purpose, a whole bunch of

will be ready for the older fish as they come down, and ready to turn out into
the brook or pond, when the umbilical sac is absorbed. Have a rose in the
bottom trough.

When they were kept in troughs, and fed for several months, very few were
reared ; the percentage of deaths (from gill fever) being so large. But since [
have turned them out as soon as they begin to feed, I have been more success-
ful with them, and therefore should always turn them out if I had a brook or
pond to turn them into, on the absorption of the navel-bag. Such places
should be selected when the water is rather shallow, and not accessible to
larger fish, and where there is a gravelly bottom, and with bushes or trees on
the banks, which not only afford shade, but also attract numerous insects which
are desirable for the fish,

In some of the ponds the fish require feeding as soon as they are turned in.
Fish roe suspeaded in the water by a piece of string they are very fond of, and
very soon leave nothing but the skin. The very small red worm is also good
for them ; they do not object to curds, and the flesh of frogs boiled and grated.
By Midsummer they are large enough to take small maggots, of which they
seem very fond. They feed best at early mom, and I always feed them at a
given spot, and they are mostly on the look-out. In ourpond I have some two
or three years old (the American salmon-trout and the Swiss great lake trout),
and there are some very fine fish among them, between two and three pounds
each. In the summer I put a few hundred minnows in, and I now feed them
about twice a week with beef and biscuits, and they come at it with a rush
delightful to behold.

GEORGE DEANE.
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clotted matter had accumulated in the gravel and scarcely seen ;
and which I felt must be very injurious to the whole fry, and I
think was a great cause of the gi// fever which used, for the first
few years, to carry off so many of the young fry. Secondly, I
wanted to allow the water to flow beneath as well as above both
the ova and the fry. And thirdly, I wanted a better method
in shifting the fry from one trough to another, while I cleansed it
out thoroughly and let in fresh water, which the perforated trays
enable me to do so quickly and without the least injury to the fry.

The first tray I had made answered very well, and your Lordship
approved of it and gave me permission to order Mr. Tillett to make
eight more, suggesting that the next should be made in a white
metal, which would be purer than the zinc.

‘When I received your Lordship’s first letter I could not recollect
the year I had the first one made, so wired to Mr. Tillett to give
me the date on which he made me the first trough. His answer I
inclose.!

I was very much interested and got some useful hints on my
visit to Huningue, in Lorraine, to which your Lordship so very
kindly sent me, there they hatched out the ova on glass rods, just
in a wooden frame about two inches from the bottom of trough, the
glass rods the thickness of a slate pencil, and far enough apart to
support the eggs without touching each other, and as the young
fry began to hatch out they would soon riddle off on to the bottom
of the trough, but there was no gravel, as soon as they began to
feed they were turned out into small streams in the grounds
beautifully arranged and adapted for them.

I think that it must have been after my visit there that I advised
your Lordship to allow me to do away with the gravel in the
troughs.

I have the honour to be, my Lord,
Your Lordship’s most obedient and humble Servant,

GEORGE DEANE.

March, 188s.

1 Sir,—I made one perforated zinc tray on the Thirtieth of October, 1873,
and eight more trays January the Nineteenth, and eighteen tin metal trays
June 1876.

T. TILLETT,
. Ironmonger and Plumber,
Mr. George Deane. Stamford,
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Afterwards I continued to receive consignments of ova of
Salmo ferox, Salmo fontinalis, and of other kinds of trout, from
the American and Canadian Government establishments until
five years ago, when, under the supervision of my new pisci-
culturist, Mr. Walter Silk, who came to me in December, 1876,
on the recommendation of Frank Buckland, I had succeeded
In rearing so many fish, and in having so many of a large size
from which to obtain ova, that my fish-breeding establishment
became self-supporting.

Under the able management of Mr. Silk, who had had
several years' experience at a large fish-hatching and rearing
establishment in America, improvements were introduced both
into the hatching and rearing boxes (these obtained the medal
and first prize at the International Fisheries Exhibition, South
Kensington, in 1883), and in the feeding of the young fish,
so that the Burghley fish-culture establishment has progressed
iminensely, and, as before mentioned, is quite self-supporting.
I have from sixty to seventy female and twenty male fish, all
hatched and reared at Burghley, varying between #1b. and
7 lbs. in weight, which are kept in a pond and fed morning
and evening through the year, so that the smaller fish are
never in danger of being eaten by the larger ones. About
the end of October each year the female fish are full of spawn,
and ready to deposit their ova, the males being full of miit
The water is run off, so that the trout can be removed with-
out injury, the ova is pressed from the females into basins,
and then the milt from the male trout into the same basins.
The milt and ova are then gently stirred together to impreg-
nate the latter. After the ova has settled again at the bottom
of the basins, the water is drained off, and the ova is poured
out into trays made for the purpose, and taken away to the
conservatory at Burghley to be laid on the zinc trays in
the hatching-boxes. I may mention that these hatching-boxes
are quite different from any I formerly used. They are an
invention of Silk’s. Each box is about twenty or twenty-five
feet long, and a foot and a half wide. The water enters at
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one end and runs through a system of perforated pipes under-
neath the zinc trays which contain the ova, passing out by
waste-pipes for carrying off the surplus water. These boxes
are all on a level, the old staircase arrangement having been
long ago discarded. Under Silk’s system the loss of ova during
the hatching process has been reduced to a minimum. I think
now, as a rule, we hatch something like 85,000 to 90,000 out
of 100,000 ova, and the losses in the feeding-boxes are much
less in proportion. Having been obliged to dry and clean out my
trout lake fourteen months ago in consequence of an irruption
of pike and perch, I have this year been able to turn in nearly
120,000 of 1884 fry, from which next year I hope for great
results, as they will have become yearlings of about three inches
or more in length. Silk has obtained prizes at the Norwich
and the Fisheries exhibitions for both his hatching and feeding
boxes. Through the kindness of some of my friends, the
late Frank Popham of Littlecote, the late Lord Chesham and
others, in allowing me to send down to their rivers at the
spawning season, I have been enabled to hatch Kennet and
Rickmansworth trout, and have now crosses of various kinds
of trout in the different ponds at Burghley. I must also
thank Mr. Popham and Lord Chesham for allowing me to
continue occasionally to send down to their rivers for trout
ova, and I am glad to know that the fry hatched at Burghley,
which I sent back to the Kennet, seem to do better than fry
hatched in that river in the natural way.

The best cross for the Burghley waters appears to be that
between the American and the Kennet trout, as the fish grow
rapidly and seem to do better than the others in every way.

With regard to the American Black Bass, Frank Buckland
was very anxious to introduce it into this country, and spoke
and wrote to me several times on the subject, urging me to
make the experiment. He succeeded through a friend in getting
a few of the fish over, but the cost was too great, and the risks
to be run too numerous, to encourage him to repeat the experi-
ment, and I believe that all this small lot of Black Bass died
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after having been a few months in England. An idea of the
cost of bringing Black Bass to England may be formed if I
mention that Buckland offered me some of his fish (as he said
very cheap) at thirty shillings a brace. These fish were not more
than three or four inches long. As Buckland still wished me
to try what I could do, I consulted Silk, and as we knew how
useless it would be to try to get the spawn of the Black Bass
over here with any chance of its arriving in a hatchable state
(Black Bass spawn in June and July, when the weather is
too hot for bringing ova from America, independent of other
reasons), Silk suggested that he should make some tanks on a
particular plan, and go over to America to see what he could
do towards getting a number of fry over. He started at the
end of September, 1879, and managed to bring back to Burghley
about six or eight hundred fry averaging between three and six
incheslong, Ofthese, six hundred were turned into Whitewater,
where they have thriven wonderfully, both in size and numbers.
Silk has since made several successful excursions, bringing
over for myself and friends considerable numbers of the small
and large mouthed Black Bass. This year he has been unfor-
tunate, owing to the ship having been caught in a heavy gale
of wind, lasting for many days, so that the unfortunate fish
were nearly all lost by being rolled out of the ship through
the scuppers, or having their noses broken against the sides of
the tanks.

My several importations of Black Bass into this country
have been distributed amongst various lakes and ponds in
England, including Sandringham, Rushden, Whitewater, and the
rivers Welland and Nene. In Scotland the Duke of Argyll has
turned into one of his lakes in Mull a considerable number of
Black Bass which Silk brought over for him last year, and
where they seem, from a specimen caught in a net, to have
thriven very rapidly. I believe that the Black Bass will be a
very valuable addition to all lakes, ponds, and rivers, where
pike and perch abound, and where trout and salmon do not
exist, as it is a very game fish when taken with either Ay,



FISH ACCLIMATISATION. 399

minnow, or worm, and fights to the last. There are none in
Whitewater larger than three pounds in weight, but the Black
Bass is said to attain a weight of ten or twelve pounds when the
water and food suit him. He is an excellent fish for the table,
with few bones, and flesh more like a whiting in taste than a
freshwater fish.

I cannot, perhaps, better conclude these notes than by
appending a short history of the Black Bass that I wrote for
the Fish Culture Association, and also a letter of my pisci-
culturist, Mr. Walter Silk, on the subject of his breeding and
feeding boxes, which I asked him to compile for me.

EXETER.

Burghley House : April 16, 1884.

Dear Mr. Chambers,—1I have done the best I can to write
you a description of the Black Bass, to which I have appended
a sketch of the small-mouthed Black Bass (Micropterus dolomica,
or Micropterus Lacépide), La Perche du Canada.

Scales moderate, in about sixty-five oblique rows between
the head and caudal, and eight longitudinal ones between the
back and lateral line, decreasing towards the nape, but more
towards the throat. Head moderate in size, rather flat between
the orbits. Mouth large, with underjaw projecting. Angle of
mouth anterior to posterior border of the eye. Front dorsal fin
has the spines decreasing slowly in length each way from the
middle spine. These spines are very sharp. The anterior
dorsal fin has about thirteen or fourteen soft rays. There are
eight fins in all, viz. two dorsal, two pectoral, two ventral, one
anal, and one caudal. The pectoral fins have sixteen soft rays,
the anal has one or two sharp spines and eleven or twelve soft
rays. The tail has seventeen or eighteen soft rays. The colour
of this fish in the younger species is greenish-black or dark
olive-green, darker on back, and shading to yellowish-white on
belly and under side of lower jaw ; more or less spotted when
young, or marked with a number of dark blotches arranged in
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a regular line from the shoulder to the caudal Head dark at
the top, whitish from under the eye, and on the lower half
of jaw. These oblique irregular stripes run horizontally upon
the cheeks. Upper fins dusky, lower fins of a yellowish-white.
The stripes on the body gradually disappear as the fish grows
older (though black spots remain upon the scales, looking like
fine lines or stripes), leaving the fish’s general colour to be a
kind of dark olive-green, dark at the top, lighter, a kind of bright
bronze green, in the middle of the sides, and pale olive soften-
ing down to yellowish-white in the lower parts of the belly.
The Bass which I have endeavoured (very feebly) to represent
in the drawing is Micropterus dolomica or Lacpede (the small-
mouthed Black), the other true kind of Black Bass, viz. the
large-mouthed Black Bass (Micropterus salmonidas), is quickly
distinguished from the former by its enormous mouth as
compared with the smaller fish, and from its colour generally
being lighter in tint.

Both the large and small mouthed Black Bass are natives
of Canada and the United States, and are found in most of
the rivers and lakes of those two countries. These fish are
very voracious, and will eat almost anything. A worm, a fly,
a minnow, any fish not too large for him to swallow, liver, or
frogs, all seem to be acceptable to the Black Bass. He is an
excellent sporting fish when hooked, fighting most vigorously
and requiring good tackle to land him when of a large size,
and as the Black Bass is an exceedingly good fish to eat,
tasting more like a whiting than anything else, I am sure that
its introduction into the lakes, ponds, and rivers of those
parts of the United Kingdom where pike, perch, and other
common fish are indigenous, and where trout or salmon do not
exist, will be most advantageous in all ways. I do not recommend
anyone who is fortunate enough to have good trout or salmon
fishing in his district or neighbourhood to import Black Bass, but
where only common fish abound, I believe that our friend from
the other side of the Atlantic will be found a valuable addition
both for sport and for the dinner-table. The Black Bass is said to
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attain to the weight of ten pounds and over but I have never
seen any larger than four or five pounds, and these were stuffed
specimens from Canada. In my own water near Burghley, I
do not think that I have any larger than 24 1bs. in weight, but the
Black Bass have only been introduced into the lake some three
years ago, though they are thriving well and have multiplied
exceedingly.

The Black Bass spawns towards the end of May and during
June as a rule, but I believe that this greatly depends upon the
climate and the temperature of the water. The female deposits
the ova at the bottom of the nest, which she has prepared by
scooping out a hole in the gravel or mud in the bed ofthe lake,
pond, or river. These nests are nearly circular in form, varying,
according to the size of the fish, from one to two or three feet
in diameter. ‘The female lies on her side, and the male fish
with his mouth presses out the ova by a series of what looks
like “ bites ” along her belly. The male then ejects the milt over
the ova from time to time, and the spawning process lasts for
two or three days.’! The parent fish take the greatest care
of the ova, and of their young when hatched, by swimming
round the nests and keeping off 2ll intruders, or anything
which is likely to injure the young brood. When the young
Black Bass are able to swim, one of the parent fish accom-
panies them. I have seen on a hot still day at Whitewater
the old bass swimming leisurely about near the surface
of the water, surrounded by her family of young bass, lead-
ing them in the same way that an old hen on land goes
about with her chickens. The Bass in the winter-time appear
to like lying at the bottom of the deepest parts of a pond or
stream, and are therefore at that time of year very difficult to
see, but as the warm weather comes on they begin to move
about (mostly in shoals), when they will rise to a fly, or take a
worm, minnow, or artificial bait freely. I think that the Black

V This I have taken from Major Arnold’s Report, September 21, 1881,
United States Fish Commission, as I have never seen the spawning process

myself.
1I. DD
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Bass prefers moderately still water to fast-running streams, as
it is not migratory. In ponds which are confined, plenty of
food in the shape of minnows, small fish of any sort, frogs,
liver and crustacea should be supplied to the Black Bass, or
they will eat up each other, and the owner of the pond will
find in a short time his stock reduced to about half-a-dozen or
so of large old bass, who will (particularly if males) fight it out
with each other till one has the whole pond to himself.

I have done my best to describe the Black Bass as correctly
as possible, but no doubt some of my observations are liable to

correction.
Yours very truly,

W. Oldham Chambers, Esq. EXETER.
Secretary to the
National Fish Culture Association.

Report from Mr. Walter Silk to the Marquis of Exefer.

My Lord,—As you desire, I have prepared the following
account of the different methods of hatching the ova of
Salmonide, their origin, advantages and disadvantages.

There are six methods of hatching the ova of Salmonide :
the first five present more or less difficulties, which have led me
to abandon them, and to make experiments suggested by my
own experiences ; these have resulted in the adoption of the
present hatching-box now in use at Burghley House.

The first method used by Jacobi, a German, in 1763, was
to place in wooden boxes, having wickerwork ends (the bottoms
being covered with sand), any ova that might be obtained out
of the gravel in brooks, where the trout had spawned. This
sand was found to be too compact in its nature. Dom Peri-
choud, following in Jacobi’s footsteps, first discovered the fact
that the ova could be expressed from the female fish, and arti-
ficially fecundated by using the milt of the male. He covered
the ova with gravel instead of sand, and this was found to answer
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much better, but it had one serious drawback, as when any of
the ova died they got covered with a fungous growth called
Byssus, which communicated itself to all the healthy ova in its
vicinity, thereby causing their death. The next step was to
place the ova on the surface of the gravel. This was found to
answer much better, but it had another drawback. It was
found that dirt, the shells of the ova when the fry hatched out,
dead fish, and Byssus, filled up more or less all the spaces in
the gravel, making it very difficult to clean out, and causing
serious mortality amongst the young fry. Another experiment
was to remove the gravel and hatch the ova on the bare bottom
of the trough or box. This was a further improvement, but it
appeared that the ova having to lie on this surface from 5o
to 1oo days, according to the temperature of the water, some of
them stuck there and died. The next step in advance was the
invention of the grille. This was first used at Huningue about
1840. Livingstone Stone, of the United States, adopted this
principle ; Farnaby then brought it to this country, and used
it at the Troutdale Fish Breeding Establishment, Keswick,
Cumberland, and it has also been adopted by others in Scot-
land, though it has some very serious defects. The first is the
loss of space taken up by the frame which the glass bars rest
in ; the next is that dirt accumulates under the grille whilst
the ova are hatching, so that when the fry burst the envelopes,
and drop through the bars, everything goes with them. The
consequence of this is that the space under the grille is filled
with living and dead fish, the envelopes that came off the eggs,
and the dirt that has accumulated during the hatching process.
Another fault is the loss of a number of fry by getting under
the frame of the grille. Of course all the ova do not hatch
at the same time, so those that hatch first drop down through
the bars of the grille to get out of the dirt and hide themselves ;
they get under the pieces of wood that form the sides and ends
of the grille. Those that get in there first are all right for a
time, but soon others keep hatching out and force themselves

into this space behind the others, and so smother those farthest
DD2
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in. Another serious objection is the manner in which the
water escapes from the hatching apparatus, but of this I will
speak hereafter. The next method is Major T. B. Ferguson’s
glass jars, the water coming in at the bottom. These are a
decided improvement on the grille ; they are cleaner, and the
envelopes that come off the eggs can easily be taken out ; but
they all lack one most important feature—viz. the permitting of
the water to flow out freely without injuring the fry or allowing
any of them to escape.

In the Ferguson jars, as soon as the fish are hatched they
commence to swim about, instead of rising and falling with the
water. To prevent them from escaping altogether, and so
being lost, the water is allowed to.run through a cylindrical-
shaped vessel made of fine wire gauze ; when this gets crowded
with fish it has to be emptied back again into the glass jar, or
else the fry would smother each other, as they often do, even
when well attended to. In the grille system the manner in
which the water escapes is through a piece of fine wire gauze,
placed across the end of the hatching-box. The wire is fixed
perpendicularly with the bottom of the box ; this causes the
water to pass through the screen at right angles, with a con-
siderable pressure on the screen ; all weak fish getting drawn
against this screen are killed, being unable to get away.

To prevent all this, I have invented my present hatching-
box, which is as nearly as possible automatic. It is on the
system of a boiling spring. The large-sized hatching boxes are
twelve feet long by two feet six broad ; on the bottom (inside)
four half-inch pipes are placed, stopped at one end. The water
is turned on, and holes are pricked in the pipes about two
inches apart. When the box commences to fill, it has the
appearance of boiling, the water being all in commotion. Three
inches above the pipes trays are fixed, made of perforated zinc
or wire gauze ; these are three and a half inches deep by two
feet long and one foot broad. The water is raised until it is two
and a half inches deep in the trays, and it then runs out of the
sides and ends of these trays by a channel that runs down each
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side of the box. The ova being placed all over the bottom of
the trays the water keeps it in a gentle motion, and any dirt that
may be in the water is either passed off with the water or else
settles at the bottom of the box, where it remains. Nothing
now requires to be done but to take out any of the ova that
may die. A week will often elapse without having to do this.
As soon as the young fish are hatched out, the envelopes of the
eggs commence floating about ; the latter must be taken out with
a small gauze net. Matters may now be left iz statu quo for
about six weeks, as the fish keep themselves clean by constantly
swimming about, and if there is any dirt they rub it through
the holes in the bottom of the tray.

The three great advantages pertaining to this plan are :
first, the apparatus cannot overflow; secondly, no fish can escape
or injure themselves ; and thirdly, no dirt can accumulate where
the ova or fish are. There is also another great advantage in
the system, which is that, as compared with all other plans, it
is very economical, simple in construction, and can be adapted
anywhere,

BURGHLEY PARK : July 1884.






INDEX.

ACC
ACCLIMATISATION of the black

bass, 386-389 . 390-397
Artificial baits, 58 62 . 101

BARBEL and bream, and fishing
for, 299-307
Bait cans, 44-47
Baits for pike, and bait catching,
40-63
Baits, natural, for spinning,
403 ¢live-baits,’ 138
fresh or stale, 42
how to keep alive, 42 . 44
brandy as a ‘reviver,’ 43 .
160
tench as a pike bait, 43
bait cans, 44-47
Field’s aerating bait can, 47
Baits, preserved, and various
-experiments, 52-57
eel-tail, salt and fresh, and
whitebait, 53-57
Artificial Baits, 58-62 . 101
¢ composite bait,’ 61
pike fly, 62
Bait catching, 47
cast net, 47
seine or ¢ sweep ’ net, 49
“a rotlen rope,’ 49 .

CAR
Bait catching (cont.):
foolish exposure, 51-52
minnow net, 52
a Lough Corrib pike, 57
Baits for coarse fishing generally,
see ¢ Float Fishing,” 225-241
Black bass, acclimatisation of,
and rearing, 386-389. 3g0-
397
Bleak, see ¢ Gudgeon and Bleak,’
and fishing for, 324-334
Brandy and pike baits, 43 . 161
Bream-flat, 304
Bullock’s brains and ¢ pith,’ 234

¢ CADDIS bait,” 237
Carp-Bream, and fishing for,
299-307
Carp and tench, 269-298
¢ Cunning Carp,’ lay of, 272
sense of hearing in carp, 275
tameness of carp, 274
in ponds, 276
longevity, 285
varieties of carp (Prussian,
&e.), 281
large specimens, 282
tackle, baits, and times for
carp fishing, 286-293- -
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CAR

Carp and tench (cont.):
tackle, baits, &c., for tench,
293
habitats of tench, 294
healing qualities, 295
Casting nets for bait, 47
Casts of fish v. stuffed fish, 149
Chub, se¢ ‘Dace and Chub,’
fishing for, 308-323
Creels, 210
and fish carriers, 34
Crucian carp, 281
Cultivation of coarse fish, 376
386
Lumd’s hatching box, 379
the breeding hurdle, 382
pond cultivation, 382
' spawning of coarse fish, 384

+

DAce and chub, and fishing
for, 308-323
dace and chub flies, 309 . 315
turned-down eyed hooks for
flies, 309
¢ Pennell sneck ’ bend, 310
‘jam knot’ attachment for
flies, 309-311
bottom fishing and ground
baiting, 316
natural grasshoppers and arti-
ficial caterpillars, 316
¢pith’ and bullock’s brains,
234
Disgorgers, 29
Dogs, fishing, 247

EEL-TAIL bait, salt and fresh,
53-57

. Exeter, Marquis of, piscicultural
experiments, 390405

FLO

FERRULES, 1§
¢ Fine fishing,’ recommended, 2;
for pike, 7
Fish culture at Burghley ouse,
390-405
Fishing knife, 223
Flights, spinning, for pike, 67—74
how to bait, 80
material for dressing, 84
testimony to success of Mr.
Pennell’s, 91-93
Float fishing for coarse fish gene-
rally, 205-351
Tackle for, 205-224
hooks, 205-207 . 300-31I
. 229
gut, 207
reel or Running line, 207
Nottingham line, 208
rods, 209
creels, 210
landing nets, 211
floats and ¢caps,’ 213 . 222
shot and lead wire, 218
plummets, 219
a rod rest, 220
tackle vice, 222
fishing pliers, 222
fishing knife, 223
Baits, 225-241
worms and how to bait with
them, 225
two-hook worm tackle, 229
gentles and pastes, 230
greaves, 234
¢pith’ and bullock’s brains,

234
wasp grubs or larve, 236
grasshoppers, 237
¢ caddis bait,’ 237
meal worms, 238
stewed wheat, 238

ground baiting, 239-241
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FLO

Floats and caps, 213 . 222
* Flying triangles,’ 68

GAFFs and gaffing pike, 32-34
Gentles and pastes, 230
Gimp, selection of, and staining,
35. 36
Gorge bait, dead, trolling with
the (see Pike Fishing), 174~
204
line and tackle (ses Pike Fish-
ing), 171
Grasshoppers, 237
Greaves, 234
Ground baiting, 239-241
Growth rate of pike, 144-149
Gudgeon and bleak, and fishing
for, 324-334
Gut, how to twist, 86
¢ Buffer ’ knot for, 87
selection and staining ot
(vide vol. i.)

Hooks, killing powers of, in
Pike-spinning flights, 74.
124

.defective ditto, 75

triangles for ditto, 76

¢ flying triangles,’ ditto, 68

tail and reverse hooks, ditto,
77

¢ straight reverse ’ ditto, 77

lip hooks and new patterns,
ditto, 77 . 83

for float fishing generally, 205~
207 . 309-311 . 229

for chub and dace flies, 309
311

eyed, turn-down, 309-313
' ,»  for float-fishing
and sea-fishing, 313

PER

¢JaN KNOT' attachment for
chub and dace flies, 309-311
Joint fastenings, 16

¢ KINKING,' 66 . 89

Knife, fisherman’s, 223

Knots, for eyed hooks, various,
309, 313

LAXDING \ETS, 211

Leads, new pattern for spinning
traces, 88-90. 91 . 93

Lead wire instead of shot, 218
for spinning-traces, 91

Leger lead, new, 302

Legering for barbel, 302

Live-baiting for pike (se¢ Pike
Fishing), 132-173

Live gorge-baiting and tackle
(see Pike Fishing), 171

MEAL WORMSs, 238
Midge antidote, 110-111
Minnow nets, 52

NETS for bait catching, 47-52
Norfolk Broad and river fishing,
352-375

PAsTES and gentles, 230
Paternostering, 165
Mr. Jardine's Pike-paternos-
ter, 166
Perch and perch fishing, 242-268
sense of sight, instances, 256
¢ acclimativeness,’” 257
spawning, 257
unisexual, 258
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PER
Perch and perch fishing (cont.):
perch fishing with paternoster,
259
minnow and float, 262
spinning for, baits and tackle,
262-265
float and worm, 265
Pike, notes on history of,
1-7
European and American, 3
British, early notices of, 4
derivations of names, 4-§
tame pike, 140
taking frogs in stew-ponds,
139
killed by swallowing lizard,
141
capacity of food consumption,
143
growth rate, 144-149
fish casting o. fish stuffing,
149
very large pike, 150-155
pike with rings, 155
fish ¢ declensions,’ 157
\oracity of pike, 158.
183 .
edible qualmes of, and cook-
ing, 197203
spawning, 203
Pike fishing, 64-204
Spinning for pike, 64-131
early mention of, 65
¢ kinking’ and its remedy,
66 . 89
correct principles in con-
struction of spinning
flights, 67
¢ flying’ triangles, 68
three patterns of flights,
69-74
to bait a spinning flight,
8c

PIK

Pike fishing— Spinning (cont.) :

¢killing * powers of hooks, 74 -

124
. defective hooks, 75

triangles, 76

¢ tail and reverse hooks,’ 77

¢ straight reverse,’ 77

lip hooks and new patterns,
77 - 83

Tinsel and varnish for flights,
8o

proportion of runs missed,
8r1. 122

Mr. Pennell’simproved flights,
81 . 67-74

to dispense with lip hooks,
82

diagram of, and trace, 83 . 85

materials for dressing flights,
84

the trace, 83. 835

how to twist gut, 86

¢Buffer’ knot for traces, 87

swivels, 88

leads—new pattern, 88-go.
91 . 03

" lead wire, 91

¢ kinking,’ 66 . 89

testimony to success of Mr.
Pennell’s spinning tackle,
91-93

* howand where to spin, g4—131

method of casting, 95

¢ Nottingham style,” 97 . 19

¢ Thames style,” g9-100

long cast, 99

best places for spinning, 100 .
106. 111

artificial baits, failure of, 101 .
58--62

jack fishing on the Avon, 107-
1881

¢ midge antidote,” 110-111
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PIK
Pike fishing —Spinning (cont.) :
wet weeds as sun protectors,
110
pike rivers not generally
good salmon and trout
rivers, 112
the Thames as a salmon
river, 114
striking and playing, 120-
127
landing, 127
¢ water babies,’ 127
best hours, weathers, and
waters, 128
depth at which to spin, and
¢ leading,’ 130
pike haunts, 131
Live baiting, 132-173
tackle and hooks, 132-136
¢ Fishing Gazette’ float, 136
trace, 137
baits, 138
best places to use live bait,
160
huxing, 163
+  paternostering, 165
Mr. Jardine’s paternoster,
166
live gorge baiting and
tackle, 171
Trolling with dead gorge
bait, 174-204
origin and early mention of,
174-178
when legitimate, 178
to extract hooks, 179
tackle and hooks, 183-188
working the gorge bait, 188-
194
an ‘immovable ’ pike, 191
Pike fly, 62
Pike tackle, 8-39
Spinning and trolling rods, 8

411

REE
Pike tackle —Rods (cont.) :
different woods, 9
a favourite pike rod, 10
of spliced cane, 11
too short better than too
long, 12
steel rings for, 13
¢ pronged’ top and bottom
rings, 13-14
ferrules, 15
new joint fastenings, 16
reel fastenings, 22
varnish, 17
india-rubber knobs, 17
Reels and reel lines, 17-26
¢ line-hitching® preventer,
19-20
Nottingham reels, 19 . 97
wedge fastening for, 22
reel lines, 23 . 26
dressings for, 23-26
Swivels, 27 . 88
double, and ¢ hook,’ 27-28
disgorgers and ¢trolling knife,”
29
gaffs and gaffing, 32-34
creels and fish carriers, 34
- gimp, selection of, 35
to stain, 36
tackle varnish, 39
Pisciculture at Burghley House,
390-405
¢ Pith’ and bullock’s brains, 234
Pliers, fishing, 222
Plummets, 219
Pomeranian bream, 305
Preserved pike-baits, §2-57
Prussian carp, 281

REEL FASTENING, new, 22

Reel lines, 23 . 26 . 207-208

Reels for trolling, 17-22
Nottingham, 19. 97
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RIN

Rings, steel *pronged,’ for troll-
ing rods, 13"

Roach fishing as a fine art, 335-
351

Rod rest, 220

Rods, spinning and trolling, 8-17
for float fishing, 209

Rudd, fishing for, 349-350

Ruffe, caught for bet, 259

SeA fishing, turn-down eyed
hooks for, and knots, 313

Shot or lead wire, 218

Spinning for pike (se¢ Pike Fish-
ing), 64-131

Spinning flights for pike, 67—

74 . 81. 84

how to bait, 8o

Spinning rods, 8-17

Stew ponds, anecdotes of pike in,
140

Sticklebacks, 255

¢ Strait-Reverse’and ¢ tail-hook,’
77 .

Stuffed ». ¢ Cast’ fish, 149

Swivels, 27-28

Swivels, double and ¢hook
swivels,’ 88 . 27-28

PRINTED BY

COARSE FISH.

WOR

TACKLE VICE, 222

Tail-hooks, 77

Tench (see Carp and Tench),
269-298

Trace, for pike spinning, 83 . 85
. 87

Transporting fish, 244

Triangles, 76 °

Troller’s knife, 30

Trolling rods, 8-17

Trolling with dead gorge, 174~
204

Turle, Major, knot for eyed-
hooks, 313

Turned-down eyed hooks for
chub and dace flies, 309-311.

313

VARNISH for rods and tackle,
17.39. 80

Wasp grubs, 236

Wheat, stewed, 238

White bream or bream-flat,
304

Worm tackle, two-hook, 229

Worms, 225
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