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INTRODUCTION.

IN the issue of this book the publishers of the
American Agriculturist enable the public to se-
cure a valuable work on the culture, treatment
and habits of fish, from the pen of an accom-
plished experimentalist, who is amply provided
with the experience and knowledge necessary to
the task. Mr. Seth Green's name is of more than
national fame ; his keen observation, his prolonged
familiarity with all that pertains to the finny tribe,
particularly in the inland waters of the United
States and Canada, his thorough scientific equipment
and his practical enthusiasm, give to his writings a
character and authority, possessed by no one else,
numerous and able as are his co-adjutors in the
same field. Mr. Green has been engaged in practical
fish culture for twenty-five years ; but fifty years ago
he began to think upon the subject. The field grows
larger and more expansive as the years roll by,
and after a lifetime devoted to thought and action
in this enterprise, he feels, as Newton did, that he
merely stands upon the shore of the great and unex-
plored ocean of truth. That thereis yet a wide
area for discovery, he modestly observes, and
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6 HOME FISHING AND HOME WATERS.

we may be sure he will not relax in the quest for
new results, so long as his wonderful energy and
vitality last. What the late Professor Spencer F.
Baird was to explorations in the waters of the
ocean, Mr. Green has been and is, to the activity
of research in the lakes and streams of our country.
The practical work of Pisciculture beganin New York
in 1868, in the establishment of the State Hatch-
ery at Caledonia, in Livingston County. From this
hatchery from one to two millions of speckled trout
have been annually distributed, and streams and pre-
serves in all parts of the country have been stocked
or replenished. There are many similar establish-
ments in various States, but those in New York and
New Jersey may justly claim pre-eminence. In
thirty-seven States and Territories Fish Commissions
have been organized, and a noble work has been
accomplished. The introduction of the German
carp, a fish in supply all the year round, except
during the period of spawning, is one of the most
valuable achievements of the period. The almost
incredible fecundity of fish is made to serve the
purpose of steady increase, and the young and ex-
posed fishare protected from their natural enemies. A
codfish produces from one million to nine million
eggs; a salmon one thousand to the pound of
weight ; a shad fifty thousand in all; a herring
twenty-five thousand; a trout from two hundred
to three thousand according to age and size. Under
ordinary circumstances, millions of these eggs cast
into unprotected waters, are unimpregnated, or are
lost or destroyed. It is the task of all fish cultur-
ists to prevent this waste in great part, and to pre-
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serve these fish in accordance with the law of their
being. '

This volume includes directions for utilizing the
streams and ponds that are to be found on farm
lands. It describes the methods of artificial propa-
gation, the care of eggs and fry, the processof hatch-
ing, and the modes of transportation to new waters.
The maternal instincts of fish are delineated, and
mention is made of the diseases of fish, their preven-
tion and cure. Theabnormal forms of some fish are
noted in the strange “freaks” that are produced in
the waters, and which mark the wonderful workings
of nature, in disregard of its own fixed laws. Mr.
Green - points out a curious process of reasoning, as
evinced in the action of fish, and shows that they
are quite as alive to motives-and results, as other
classes of the “lower animals.” The value of cer-
tain so called ““ common fish,” is pointed out, and
the methods of taking them, as well as the lordly
bass, are described. The laws, relating to the pro-
tection of fish, are treated, and illegal and wanton
methods of capture are condemned. The boys on
the farm, and the men too, are brought within the
range of discussion, and are taught how and when to
angle, and cautioned against ill-advised destruction. .
Altogether the book will meet a want among anglers.
It appeals as well to experienced old hands, as to
neophytes in ‘““the gentle craft.” Izaak Walton
writes : “ This pleasant curiosity of fish and fishing,
has been thought worthy the pens and practices
of divers in other nations that have been reputed
men of great learning and wisdom ;” and of Sir
Henry Wotton, he says: ““ Angling was after tedious
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study, a rest to his mind, a cheerer of his spirits, a
diverter of sadness, a calmer of unquiet thoughts, a
moderator of passions, a procurer of contentedness,”
an employment ‘“ that begets habits of peace and
patience in those that profess and practice it.”
Governments, both in the States and in the Na-
tion, have provided liberally for this new interest of
fish culture. The Chinese practiced the art many
centuries ago. The Romans understood and devel-
oped it. But in our own civilization, it fell into dis-
use practically, until about the middle of the last
century, when the work was revived and placed up-
on a somewhat intelligent footing. In furtherance
of these latter day methods, our Federal Govern-
ment has provided steamers and other vessels for the
prosecution of the fishing interests, bothin the ocean
and in the interior waters. Theelectric light is used
in submarine exploration. Many of the railroads
have given willing assistance to the work of the
commissioners, in the distribution of eggs and fry.
Fish eggs to the number of many millions are ex-
ported annually and distributed in foreign waters.
These eggs are chiefly of the brook, California and
lake trout, of white fish and salmon. Bass, both of
the small and large - mouth variety, have been
sent abroad alive. So conspicuous has fish culture
become in this country, that Prof. Huxley, at the
International Fish Conference in London in 1883,
said : “ Nonation at the present time comprehended
the question of dealing with fish in so thorough, ex-
cellent and scientific a spirit as the United States.”
Every year millions of fish are distributed in our
rivers and lakes. At the hatcheries, as many as
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forty million white fish have been produced from the
egg in a single year. A careful estimate of the
annual catch of the rivers and lakes of the States,
taking the tributaries on the Atlantic and Pacific
coast line, and on the shores of the great lakes, with
the minor streams that form the larger, is 184,783,050
pounds. To these must be added the commercial
product of the sea; and the quantity altogether rises
to enormous proportions. First in importance, fish-
ing is the means of livelihood to thousands of people,
and next it furnishes relaxation, amusement and
healthful occupation to millions of men and boys all
over the land; and we are pleased to note, to an in-
creasing number of experimenters and devotees of
the fairer sex.

The fish commissioners of the State of New York,
in their last report, remark that the cost of hatching
100,000,000 of fish, including the expenditures for
real estate, buildings, permanent improvements, la-
bor etc., is $250,000. If of this number, one-fourth
part or 25,000,000 live, the cost of each is one cent.
At a fair valuation these fish are worth fifteen cents
each. The investment, therefore returns 1500 per
cent, or $3,750,000 for the $250,000, and the land and
betterments remain. The commissioners in other
States are able to make a similar exhibition of cost
and product, and the people at large annually pro-
fit by this culture both at table and in pocket, and in
the way of ‘“sport.” Laws are enacted for the
preservation of fish, penalties are exacted for viola-
tion of these laws, and war is waged against illegal-
ities in the shape of nets, lights, medicating waters,
and the use of unusual and abnormal appliances.
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The motive is in every way most worthy. The end
is for the interest alike of the professional fisherman,
the consumer and the sportsman. A humane con-
sideration for the fish at a critical period of their ex-
jstence has inspired these laws, and the people at
large take a deep concern in their enforcement.
The mere “ pot hunter,” and the wanton aspirant for
a “ big score,” are under the ban of decent and right-
thinking citizens. The instinct or appetite for des-
truction is corrected and men are learning to
abandon abuses and subordinate their tastes and
pleasures to a beneficent and well regulated system.
C. P. D.



CHAPTER 1.

FARMERS AND FISH CULTURE.

No class of people should be more interested in
fish culture than the farmers. Their homes are
among the lakes and streams, and the lands which
they cultivate border on them, and they, above all
others, should be interested in keeping them stocked,
so that when they wish a change of food from the
regular farm diet, and think that change should be
fish, they can get them for the taking, fresh from the
waters in their immediate vicinity, without being
obliged to send to the markets for them, with a little
uncertainty (in such case) as to their being perfectly
fresh. I do not wish to be understood as saying that
fresh, wholesome fish cannot be obtained at our
city markets, for they can many times be had, but in
my opinion, the sooner fish are eaten after they are
caught, the better food they are, and if you catch
them yourself, there can be no doubt in your mind
as to how long they have been caught.

I believe that fish should be eaten as often at least
as once every week, and oftener would be better ;
but perhaps I am a little enthusiastic on this point.
There is scarcely a farm in New York State, and in
many other sections of the United States and Can-
ada as well, which has not a Sstream, lake or pond

IX
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within a radius of five miles, which is capable of sup-
porting some kind of fish and furnishing fish food for
all the inhabitants in the neighborhood, provided
they are not allowed to be taken in any other way
than angling with hook and line, and are protected
during their spawning season. In one sense, these
bodies of water are natural fish farms, capable of
producing more food, acre for acre, than the land,
besides not requiring the attention and labor neces-
sary to prepare the soil for a future crop.

After the seed is planted, nothing further is re-
quired than to reap what you have sown. Wind,
rain, hail storms, or cyclones do not damage them,
nor are the buds blighted by early frosts or the
fruit withered by late ones.

Farmers having a large spring or other water supply,
can have a fish pond of their own without great out-
lay, which in many cases can be utilized in winter by
cutting a supply of ice, which most farmers now con-
sider a necessity.

After a pond has been built a year or two, it will
breed enough food to support a number of fish, and
it will not be necessary to feed them. The older
the pond the better, and the more fish it is capable
of supporting. If fish are put in a new pond, they
should be fed, as fish cannot live and thrive without
plenty of food, any more than the stock on your
farms.

In regard to the size to build your pond, the
quantity of water which is to supply it, should be
taken into consideration, and also the kind of fish to
be kept in it. For trout, it should not be built so large
but that it will get a complete change of water
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every twenty-four or forty-eight hours. For bass or
perch, if the water changes once a week it will
answer. With carp, only enough water is required
to keep up with the evaporation, and the warmer
the water gets, the better and the faster the growth
of the fish, provided they have plenty of food.

Many farms have soft, springy portions which can-
not be used for the growing of crops, in which a fish
pond could be constructed without great expense,
and enough raised for family use. But in the taking
of fish, whether it be from a natural body of water or
from a private pond, you should regulate the killing
of them the same as you would your fowls. Do not
kill any more than you need at one time, for although
you cannot see the fish to count them the same as
you can your fowls, yet the fact remains that when
one of each is killed, there remains one less fish or
chicken for future dinners, as the case may be, and
you should no more think of killing more fish than
you would use, than you would chickens. I know,
the temptation is too strong to resist, when fish are
biting well, to stop taking them when you have
enough for your own use ; but if you do take them,
do not let them go to waste. You have plenty of
neighbors who would be glad of them, and perhaps
some day when your provisions happened to be low,
you might go home and find that a neighbor who
had not forgotten your kindness, had sent some-
thing in.
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CHAPTER IL

THE WASTE OF SEEDS AND EGGS BY NATURE’S
METHODS.

IT is somewhat singular to note the method with
which nature has carried out her design in the appa-
rent over-production of the millions of seeds of
plants and trees, and the millions of eggs fish are
made to produce. Many millions of each perish if
left to themselves, leaving comparatively few to
grow, and of these but a small percentage ever reach
maturity.

How many have noticed, in the fall of the year,
the countless numbers of seeds falling from the trees,
and have seen them swept about by the winds, cov-
ered up by leaves, blown into the water; and the
next year, out of the myriads that fell, but few hun-
dreds ever raise their heads above the soil. Perhaps
the spot in which they have been cast is unfavorable
to their growth; the land may not be rich enough
to properly nourish them; weeds may spring up and
choke them, and there are numerous other causes,
quite familiar why they will never survive. Only
one out of many ever reaches full development, to
reproduce its own kind. As with plants, so with
fish. A wise Director has given them large quanti-
ties of eggs, knowing that with these, as with seeds,
many are destined never to reach maturity, and for
causes, though widely different in their nature, yet
comparatively the same. When the eggs are first
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emitted from the female fish, the chances are more
than even that they will not be vitalized by coming
in contact with the living germs of the male fish,
and in case they do not, they are worthless, and. if
not devoured by some other fish or insects, they
soon decay and are lost to sight. If the egg has
been properly vitalized, let us follow it, and see
some of the numerous dangers which beset it, before
it shall have changed its form into a fish. In the
first place, all kinds of fish are fond of spawn as food,
and consider it a great delicacy ; hence they are con-
stantly on the look-out for the tempting morsel. A
large number of water-bugs, reptiles, and many birds
and quadrupeds also, look upon spawn as a desirable
food, so that the eggs are in constant danger of being
devoured by some one of their many voracious ene-
mies.

Though the egg may be fortunate enough to
escape destruction, as above described, ¢ Dame For-
tune ” must smile on it to a still further extent. If
the egg should happen to be carried along with the
current, and get covered with the sediment which is
constantly flowing in all streams, to a greater or
less extent, it would soon die from suffocation. In
order that it may hatch, it must lodge in some
secluded nook, where it will constantly be agitated
to a slight degree by the action of the water, or it
must lie directly over where a spring bubbles up,
and under these circumstances only, will the egg be
liable to produce a fish. We will suppose the egg
has escaped destruction, and the little prisoner has
broken through the shell. With many kinds of fish,
when the young fry first emerges from the egg, it is

]
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encumbered with a yolk sac, larger in bulk than all
the rest of it put together; this sac extends from
the gills to the vent, and as long as this remains,
the little fish does not require food. The length of
time the sac remains on the fry, varies with different
kinds of fish. With the fall-spawning kinds of fresh
water fish, as the brook trout, salmon trout, salmon,
etc., it usually requires from thirty to forty-five days,
before it is absorbed. With the fish which cast their
spawn in the spring and summer, as the bass, shad,
perch, etc., but a few days are required before they
are relieved of nature’s nursing bottle. One great
reason why a larger percentage of the spawn and
young fish of the spring spawners survive, is because
it takes them such a short time to hatch and develop
sufficiently to protect themselves from their enemies,
by escaping and hiding. While the fall spawners,
which are from sixty to one hundred days, and some-
times even longer in hatching, are much more liable
to be destroyed. The difference in the time of
hatching, depends upon the temperature of the
water; the warmer it is, the sooner they hatch.
With the spawn taken in the fall, each degree of
warmth in the water hastens the hatching period five
days, and each degree of cold retards it for the same
length of time. While with the spring spawners,
each degree of heat or cold, makes about one day’s
difference in hatching.
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CHAPTER IIL
THE ADVANTAGES OF FISH CULTURE,

IN the foregoing chapter 1 attempted to explain
the dangers and the liability to destruction to which
the eggs and young fry are exposed when left to
develop by the natural course provided for them.
I will now try to explain how the artificial propaga-
tion of fish overcomes the dangers which beset them,
and protects and cares for the young fry, until they
are, in a measure, capable of looking out for them-
selves, and how it increases the product over the
natural method.

The fish culturist selects the ripe fish which are
about to cast their spawn, and by handling them
very carefully, extracts the spawn from the female,
and vivifies it by placing it in contact with the liv-
ing germs from the male fish. This, if done cor-
rectly, and if the parent fish are in the proper con-
dition, should vitalize from ninety to one hundred
per cent of the eggs taken. When I first began my
labors in pisciculture, the best impregnation by arti-
ficial means then known, was twenty-five per cent.
The practice then in vogue was, in taking the spawn
by hand, to stripit into a pan about half full of water;
but by a series of experiments and gradually reduc-
ing the quantity of water, I found that the highest
results were attained by using very little water, or
even none at all, This then was a great advance,
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and I have continued to employ this process in all my
operations ever since.

After the spawn has been taken and vitalized as
above described, it is allowed to stand in the pans
for a certain length of time, usually from twenty to
thirty minutes ; the eggs are then rinsed off and are
placed in the hatching troughs or other hatching
apparatus. Here they are allowed to remain until
they hatch, which, as I have explained in the last
chapter, varies in length of time with different varie-
ties of fish, some requiring a longer and some a
shorter period. When the eggs are in the hatching
apparatus, they are directly under the fish culturist’s
eye. He watches over them daily with almost as
much care as a mother does her child, to see that
they are receiving the proper circulation which they
must have in order to hatch, and although precau-
tions are taken to exclude their enemies, they are
liable to get among the spawn and destroy the
eggs. In my early experience I noticed the eggs
dying in certain parts of my hatching troughs, and
also observed that some were missing. I was not
long in discovering that rats were the cause of the
trouble, and a few steel traps judiciously set, soon
disposed of them. I mention this to show that
enemies which we would least suspect, have to be
discovered and guarded against. On one occasion I
took the shells of three hundred eggs from the
stomach of one rat. While the eggs are in the pro-
cess of hatching, they must be looked over and
examined every day, and if any dead ones are dis-
covered, they must be immediately removed. The
reason for this is that after an egg has been dead
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for a short time a fungus growth begins to encircle
it, the feathery arms of which reach out from it, and
coming in contact with the living eggs, deal death
among them. Unless removed in time, one dead
egg will be the means of destroying thousands of
others. It must therefore be taken out before it has
had time to develop this fungus growth.

Many people have doubtless had occasion to note
how detrimental one decaying peach in a basket is -
to those which happen to lie in close proximity to
it. Well, this is precisely the same effect the de-
caying egg has upon others, and it must for the
same reason be removed. When the spawn has laid
in the hatching apparatus the proper time for the
eggs to hatch, the little fish which is plainly seen
moving in the egg some .time before it hatches,
breaks through the shell, straightens itself out, and is
a fish. They are then, in the case of most varieties
of young fry, very helpless. The large yolk-sac
which is attached to their bodies renders locomotion
difficult, and unless protected, they would fall an
easy prey to their enemies. The fish culturist looks
after them until they are relieved of this encumbrance,
or nearly so, and then they are in condition to strike
out for themselves and fight the battle of life.
True, many are liable to be destroyed even at this
period. The same rule follows with fish asin human
nature :—The big fish eat the little ones. But they
have had a big lift on their journey in having been
protected through their most helpless and exposed
period.
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CHAPTER 1V.
THE MOTHERLY CARE OF SOME FISHES.

HAVING told my readers something about the
beneficial results of fish culture, and how the fish
culturist acts as a foster - mother to the young
fry, I will mention a few fresh-water fishes that
do not need the protection and care in handling
their spawn, which is necessary with other kinds.
Most notably among these are the Black Bass
and Bull-head. Nature seems to have endowed
these fish with certain motherly instincts, which lead
them to protect their spawn from their numer-
ous enemies until it is hatched, and then look
after the young fry until they have in a measure
learned to take care of themselves. All they need
is the protection of the law to guard against their
being caught, or disturbed while they are engaged
in casting their spawn. The black bass more partic-
ularly needs protection. The bull-head has shown
its ability to keep up with the fisherman, without
any protection whatever.

The black bass in the northern part of the coun-
try, cast their spawn principally during the month
of June. They prepare their nests on a rocky bot-
tom, and after the spawn has been cast and impreg-
nated, the female stands guard over them during
the hatching period, which is usually from five to
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seven days, varying according to the temperature of
the water. After they are hatched, the young fry
are about as helpless as young robins; hence the
mother stays with them until they have learned to
feed, and then the brood scatter, and the family ties
are severed forever. The blackbassis a very plucky
and game fish, and when in charge of the little ones
is very ferocious, and will dart at all intruders who
venture near, and unless they make haste to get out
of the way, some one is very liable to get hurt.

The brook trout is considered a much more gentle
fish, lives in beautiful little streams, and is much
more handsome to look upon, but for all that, these
fish are cannibals in their nature, and would not
hesitate to devour their own spawn or young fry, if
they felt the need of them.

In all waters suitable for them, the black bass
increase very rapidly, forty or fifty mature fishes be-
ing sufficient to stock any waters in the course of a
few years. The reason of this is because of the pro-
tection given their young, as explained above.

The bull-head is a fish not to be despised. Itis a
native of many of our rivers, lakes and ponds, and is
very prolific, one pair breeding about one thousand
fry. Itis an excellent fish for the people, for the
reason that it is very plenty, and easy to catch.
They are caught principally in roily or muddy water,
for the reason that they depend upon their nose
to discover their food ; they follow the scent, the
same as a dog. Their method of breeding is as fol-
lows : after they mate, they dig a hole in the side
of a bank, and sometimes on the bottom, and then
excavate a sort of cave, about two feet across, and
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seven or eight inches deep. After the spawn is de-
posited, the water is fanned with the tail and fins,
and the dirt kept away from it. The eggs hatch in
about five days, late in June, or earlyin July. When
the fry are hatched, they lie around afew days, until
they gain strength to follow their mother. The
parent fish then cares for them, and teaches them to
feed just as a hen does her chicks, until the little fish
are about four weeks old. By that time they have
learned to feed, and are able to take care of them-
selves. Bull-heads do not thrive well in small ponds,
unless they are well fed and caught out. They are
such prolific breeders that the pond rapidly fills with
them, and they cannot get enough to eat. I have
seen them in a pond containing an acre or two,
where they were nearly all head, and in a starved
condition, so that they never grew over seven or
eight inches in length. They are unlike many other
fish, and do not live on their young; consequently
they starve where other fish would thrive—on the
principle of the “ survival of the fittest.”

If the mother fish should be caught or killed, be-
fore the young are taught to feed, they would be
almost sure to die. Fishermen sometimes find the
holes which are occupied by the old fish and her
brood, and both parents are speared ; in such cases,
the young fry lie about the mouth of the hole and
die. They rarely exceed a pound in weight in most
waters, but there are varieties in some waters that I
have known, where they sometimes grow to weigh
two pounds. The bull-head is often confounded
with the cat-fish, but it is a different fish. They
are quite readily distinguished by their tails. The
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former has a square, or rounded tail, while the other
has a forked tail. The cat-fish grows to enormous
size. In the rivers of the South and West—it some-
times reaches one hundred pounds.

CHAPTER V.
THE SAFETY INSTINCT OF FISH.

WHEN a wise Creator filled the forests with game
and the waters with fish, there is no doubt He fore-
saw that they were in time destined to disappear.
With His far-seeing eye, He knew that the tillers of
the soil would furnish a substitute for the game. He
placed enough of the game within the reach of the
pioneer, so that he could have fresh meat for himself
and family until they could raise crops, cattle, sheep,
and fowls, and it would then be unnecessary for them
to depend upon the natives of the wild woods for
subsistence. With fish the case was different ; there
was no substitute for them. It was inevitable thata
lighter food would be necessary for the health of His
people, and in consequence thereof, He gave each
fish large quantities of eggs so they would not
diminish; but it was in the order of things that not
more than one egg in five hundred cast, would
hatch naturally and grow to asize sufficient for table
use.

He also foresaw that in time the earth’s surface
would be thickly populated, and that the food re-
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sources would be taxed to the utmost. Under this
state of affairs the fish supply would be drawn upon
to its fullest extent, and when nature’s methods
were found to be inadequate to supply the unnatural
drain, the discovery of artificial fish culture would be
brought to its relief. Without this, fish must have
disappeared with the game.

The advance of civilization is fast driving the
monarchs of the forest and prairie out of existence.
The deer, the bear, and the buffalo are becoming
scarce in their native haunts, and not many more
generations will have passed, before our descendants
will gaze in wonder at the stuffed specimens now
preserved in our museums; at the creatures which
ages ago roamed wild and free over the very ground
where large cities have sprung up and flourished.

Agriculture and fish culture should go hand in
hand, and I am much gratified to see the interest
which is displayed on the part of the farmers in the
cultivation of fish.

The fish culturist in re-stocking depleted waters,
has many things to contend against which can be
avoided in dealing with stock on our farms. We
cannot keep the fish separated. We oftentimes find
that certain waters are adapted to the most choice
varieties of fish, and in the same localities will be
found some of their most deadly enemies.

If would be a fair comparison if the farmer should
put a wolf in his sheep pasture. Now if the farmer
found it necessary to do this, he would do as the fish
culturist has to do, put in enough sheep so as to have
some left, after the wolf had satisfied his voracious
appetite.
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It is astonishing to see how quickly young fish
learn to distinguish their enemies. They show a
great deal of shrewdness and cunning in escaping
from them. In fact, it seems to be born in them,
and it is undoubtedly that instinct of self-preserva-
tion with which every organism that possesses
animal life seems to be endowed.

The home of nearly all kinds of young fish is near
the shore, and if by chance, in search of food or
otherwise, they should happen to get too far out,
and an unforeseen enemy should suddenly make his
appearance, they set their little propellers in rapid
motion to reach the shallow water where the larger
fish cannot go; and when a little fellow reaches the
goal, if he is not too frightened, I have no doubt that
he chuckles to himself to think how he has fooled
his pursuer, or as I have seen them when they were
so far out that they could not gain the shore, before
they were overtaken and devoured, they will with a
quick turn of the body suddenly dive into the mud
on the bottom. On one occasion which came under
my observation, a chub was making for a little trout,
doubtless smacking his lips in anticipation of the
tempting morsel, when suddenly the trout disap-
peared, leaving his chubship in mute astonishment
as to what had become of his prey.

But all small fry are not so fortunate, and the
pursuer often displays as much skill as the pursued.
Few people know much about the great reasoning
powers of fish, insects and dumb animals, and it is
doubtful whether we shall ever understand the
nature and extent of these senses.
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CHAPTER VI
HOW SPAWN IS TAKEN FROM FISH.

MANY people have the impression that the fish
must be cut open in order to obtain its spawn, but
such is not the case. When the spawn is taken from
the female fish to be vitalized with the milt of the
male, both parents must be alive and in a healthy
condition, or else good results cannot be obtained.

On one occasion we took the spawn from a ripe
female three hours after she was supposed to be
dead, and impregnated it by using a live male. After
the spawn had developed sufficiently to ascertain,
fifteen per cent. were found impregnated, but it is
doubtful if every spark of life had departed from the
female, as the blood will often circulate long after a
fish has ceased to show any signs of life.

After the fish are captured from the spawning
races, into which they have run in anticipation of
casting their spawn in the natural way, they are
placed in a tub of water and the ripe females se-
lected. Experience is about the only thing which
will tell you with certainty when the female is in
perfect condition for operating upon. The eggs
must be perfectly mature, and ready to come from
the fish, just as nature interded theyshould. If they
are pressed from the fish prematurely, your efforts
will be wasted, as such eggs cannot be fertilized. The
ripe female, by an expert, can be told by the touch.
When in perfect condition, the belly of the fish feels
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soft and flabby, and if she were held up by the head
her spawn would settle downward, while with the
unripe female, the spawn remains stationary in
place, and feels to the touch hard and bunchy, like
shot.

When all is in readiness, the fish is taken by the
head with the right, and by the lower part of the
body with the left, hand, and held over the pan, with
the belly as near the bottom as possible. The fish
will struggle quite violently at first; it is many times
necessary to place it back in the tub for a moment
and commence again. When the fish gets quiet,
the right hand is gently slipped down from the upper
part of the body, and the forefinger used to press the
belly, the hold on the tail or lower part of the fish
being retained. If the fish is a large one, it is often
necessary for the operator to have an assistant to
hold its head, as it would be very difficult for one
person both to hold and take the eggs, without
injuring the fish.

If the fish are handled too roughly, the slime which
covers the bodies of the fish will be broken, and in
that case a fungus growth appears upon them, and
the result is almost invariably death. In some in-
stances they may be cured by immersing them
several times in a strong salt water bath until they
turn over, and then placing them immediately in
fresh water; but this is rarely effectual. The pan may
be slightly elevated on one side by placing a small
block under it about an inch in thickness; this is so
that the spawn and milt will occupy less space. The
bottom of the pan should be moistened by dipping it
into water and immediately pouring it out. This is
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all the water that should be used, aside from what
would naturally drip from the fish.

The impregnation takes place instantaneously.

After the spawn and milt have been taken, they
should be jostled about in the pan for a short time,
so as to thoroughly mix. More water is then added:
when the eggs adhere to each other and to the side
of the pan. The spawn is then set in a hatching
trough where the water is flowing ; in about twenty
or thirty minutes it loosens up and separates. It
should then be washed in several waters, and
placed on the hatching trays.

CHAPTER VIL

THE REASONING POWER OF FISHES.

.

FEw people know that fishes possess intelligence
and reasoning power. In my long experience with
fishes I have many times witnessed actions on
their part, which could not have been performed if
they had not possessed a certain amount of reason-
ing faculty, over and above what is commonly term-
ed instinct, with which all animal life is endowed.

I will give a few observations which have caused
me to believe that fishes can reason. In the winter
of 1840 1 hunted deer and fished for salmon trout in
and around Bonaparte Lake, Lewis Co., N. Y.
I fished by putting down one hundred hooks through
holes in the ice about four rods apart. These were
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baited with good-sized minnows hooked through
the back, in such a manner as not tokill them. After
the lines had been down the first night, I took from
them in the morning twenty-five good-sized salmon
trout. Each successive morning thereafter, I took
less and less, until on the eighth day the number
had diminished to about seven or eight. But the
astonishing part of it was, that the bait was gone
from every hook just the same as it was on the first
morning, when I made the big catch. I knew that
the trout were not all caught out, but it was very
apparent that I could not catch any more, without
removing to a new ground and cutting a new set of
holes, which I accordingly did, about a quarter of a
mile from my former grounds. There my results
were the same as before, and after fishing seven or
eight days, I found it would be necessary for me
to move again.

One day I ran a line of hooks in such a direction
that one of them came over arocky bar where there
was open water. I saw there was an opportunity
for an experiment, which I at once decided to try.
I fastened the upper end of the line to an overhang-
ing piece of brush, so that nothing could interfere
with the bait below without decidedly moving the
brush. Then I lay down on the ice with a coat
over my head, so that I could look down through
the clear water and watch developments. Presently
a large, fine trout came along and began manceu-
vring with the minnow attached to the hook, and
operated in the following manner : He kept as close
to the minnow as possible, and repeatedly snapped
at it very cautiously, re-opening his mouth before he
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had fairly closed it, so as to prevent getting any-
thing in his mouth he did not want. When the
lively minnow had swum away far as the line would
permit, the trout made a more forcible snap at it so
as to cut it entirely from the hook. The minnow sank
to the bottom, and the trout went after it and soon
had it stored away. I then discovered why I had to
move so often. I immediately baited the hook with
another minnow and lowered it down ; the trout
came for it again and snapped at it as before. I let
it sink to the bottom, where the trout went after it
and swallowed bait, hook, and all, and I never miss-
ed another one; where I saw the trout working at it.

But how came all the trout to adopt the same
plan? I do not believe they could have done so, if
there is not some way by which they can communi-
cate with each other. I have no doubt they would
have had the best of me again, if I had let one get
away, so that he could have held a consultation with
his brethren.

Trout are not the only fish which possess this
reasoning power. We will take the little shad just
hatched, with which many of our rivers have been
restocked, particularly the Hudson and Connecticut,
by the artificial method discovered by myself in the
year 1867. When I deposited them in the river, on
either side, they would start directly for the middle
of the stream. They knew that there were thou-
sands of lorge minnows which roamed along the
shore to keep out of the way of the larger fish in
the middle of the stream, and that they would eat
up the little shad, which were too small for the
larger fish to notice.



HOW FARMERS CAN RAISE TROUT. 31

Now if these little fish had not some sort of under-
standing aside from instinct, I do not think they
would have pursued this course to avoid danger.

CHAPTER VIIIL
HOW FARMERS CAN RAISE THEIR OWN TROUT.

THERE are many farmers who own trout streams,
and would like to have them restocked. Some very
feebly attempt to do it by putting in a few thousand
young fish. This would restock a small stream if it
were done every year successively. But it is folly
to suppose that a large stream, which has been
fished for years, and thousands taken from it
every year, can be restocked quickly by putting
in a few hundred, or even a few thousand, young
fry.

It is much easier to stock a stream than to raise
fish in ponds, because the young fish will take
care of themselves much better than any one can
take care of them,and if they are protected from dan-
ger until they are about forty-five days old—which
is about the time the fish culturist takes charge
of them—and until they are ready to feed, they
are then tolerably able to look out for themselves.
In stocking a stream with trout, the young fish
should be taken to its head-waters, or put into the
springs and little rivulets which empty into it. As
they grow larger, they will gradually settle down
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stream, and run up again to the head-waters in the
fall and winter to spawn.

When putting fish into a stream, do not put them
suddenly into water much warmer than that of the
vessel in which they have been transported. They
will not be so likely to be injured by putting them
in water a few degrees colder ; but try to avoid all
sudden changes, and gradually raise or lower the
temperature of the water in which you bring them,
until it is even with that of the stream in which they
are to be placed. Perhaps in no branch of fish cul-
ture are the results more immediate, or more
apparent, than in restocking streams. Very many
inland streams that were once inhabited by trout,
are now wholly depleted, not only of that fish, but
of all others. They are beautiful, sparkling little
streams, but so far as good food-producing element
goes, they are valueless. In a large majority of
cases, they will make a wonderful return for the
restocking.

In the year 18735, the State of New York directed
its Fish Commissioners to purchase a trout-breeding
establishment, and to raise and distribute brook
trout. Since then, from one to two millions have
been hatched and distributed each year, and the
results have been most gratifying. Those that were
taken first, after the restocking, were small, of
course; those that were left, had the more food,
and by the next year, yielded nearly as much weight,
although fewer would be taken ; and the following
year the fish were still larger, furnishing a splendid
return for the expense of restocking.

This addition to the yield of any strecam is so
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apparent as to convince the most skeptical. It is
indisputable; and those who have once visited a
trout stream the year after it has been stocked,
and have seen the young fish—then from three to
five inches in length—darting out from under the

weeds and roots, will need no further proof as to the

practicability of trout culture. In such cases one
may almost say that the numbertaken from a stream
will depend simply upon the number put in, provid-
ed the stream is well stocked with food for them,
while the cost of hatching and transporting is small,
indeed, when compared with the pleasure that is
derived.

No brook, that has once contained trout, need be
without them, if the waters remain pure and cold.
I believe there are no waters more satisfactory to

stock than brook-trout streams, because they are -

always before you. When waters are stocked with
shad or salmon, these fish migrate to the ocean, and
only return once a year for the purpose of spawning.
Salmon-trout and white-fish stay most of the time
in the deep waters of our lakes; but brook-trout
remain where they are placed, grow, and are caught,
and contribute directly to the support and amuse-
ment of the people.

Streams that have been wholly worthless in pro-
ducing food can be replenished, and be made a very
valuable addition to the farm.
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CHAPTER IX.
FARMER BOYS AND THE TROUT.

I waANT to tell my young readers something of
the habits of brook trout, and how they can aid in
their protection and increase their numbers in the
streams that flow through their farms. Brook or
speckled trout cast their spawn in their natural or
wild state, principally from October 15th to Decem-
ber 1st; while in confinement they continue until
March 15th.

At this time they frequent the shallow waters at or
in the vicinity of the head waters of the streams,
where there is a plenty of gravelly bottom on which
to deposit their spawn. The males at this time are
gaily decked out with their briiliantly spotted coats
and beautifully colored crimson fins. The females
may be readily distinguished by their more matronly
appearance and sombre hues. After they have
mated, the female begins to prepare her nest.

Now the point I wish to make, and impress upon
the minds of my young readers, is this: While
rambling about the farm in the fall, and along the
banks of the stream, the trout are frequently dis-
covered in the shallow water, and it is many times
an easy task to capture them, and not infrequently
they are thrown upon the shore with the hands,
This in-itself is a great wrong, and as a matter of
principle should not be done, any more than you
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would take the sitting hen from her nest and wring
her neck. In each case the act of bringing forth
their young is stopped.

By the laws of the State of New York it is illegal
to take, kill, catch, or have in possession after the
same has been killed, any brook, or speckled trout,
from the first day of September to the first day of
April in each year, under a penalty of $1o for an at-
tempt, and $25 for each fish so caught, killed; ex-
posed for sale, or had in possession; and a penalty of
$50 for disturbing or molesting fish upon their spawn-
ing beds, or taking spawn or milt therefrom, with
$25 additional for each fish taken thereon.

Although it is unlawful to take trout during the
above time, and we all should have due respect for
the law, it is not a very difficult matter to destroy
a great many trout out of season without being de-
tected, and I hope I may succeed in interesting my
young friends to Jook upon this question as a matter
of honor with them, and as something which is for
their interest to look after and protect. Certainly
there is no other class who can do more good in this
direction if they exert their influence in the right
way, and none who can do more harm if they are so
disposed.

When you have ““ a day off ” to go trout fishing at
the proper season, or invite your friends from the
city to join you in a day’s recreation, your desire is
to take some fish, and if the trout are not allowed
to breed (unless kept up by artificial planting), the
stock will just as surely run out as would your fowls,

_if they were not given an opportunity for breeding.
* In addition to protecting trout through their spawn-
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ing season, a great deal of good work may also be
done in cutting brush and scattering it along the
edges of the stream. This will form hiding places
and protection for the young when they hatch out
in the spring. It is not a good plan to cut the trees
and bushes away from the shores, as they form
shade for the fish and the roots hold the water back,
and prevent the streams from drying up.

A great many trout streams have been ruined by
tutting away the trees from the head waters,
and where they flow through the meadows. By so
doing the streams are exposed to the entire heat of
the sun during the summer months, which renders
the water too warm for the trout and they soon dis-
appear. From sixty-eight to seventy degrees F. is
about the limit of warmth of water in which trout
can survive, and unless they can have immediate
access to the springs feeding the main streams, they
will die.

I have no doubt that many of our young readers
have heard their fathers tell of the brooks in which
they used to fish when they were boys, and of the
‘numbers of the speckled beauties they had drawn
from the waters ; but the brooks have now, for the
above reasons, become unsuitable for trout, and the
haunts which knew them once know them no more ;
and so I wish the farmer boys of to-day to profit by
the mistakes of their fathers, and protect the trout
streams that still remain, before it is too late.
Another point to which I wish to call your atten-
tion is, to throw back the ‘* fingerling ” trout.

Do not save any that are under six inches in
length. In another ycar these will more than
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double their weight, and be fish worth taking. Do
not act on the principle that if you do not take
them, some one else will ; but do your share man-
fully, and your good example will, without doubt,
have its effect on others.

CHAPTER X.
THE DISEASES OF FISH.

I AM very often asked the question, Are fish sub-
ject to sickness and disease the same as other orders
of creation? My experience with them indicates
that they are. Sickness is not only liable to take
place among individuals, but an epidemic sometimes
breaks out among certain kinds which destroys them
in large numbers, and nothing can be done to check
the scourge, until it has run its course, as is usual-
ly the case with cholera, yellow fever and other con-
tagious diseases,” when they attack portions of the
human race.

It is quite a singular fact that, when an epidemic
breaks out in any waters, only one kind of fish is
affected at the same time, which shows that the
disease cannot be caused by any impurity of the
waters or any cause of a like nature. If it were,
all the different kinds of fish in that body of water
would be affected in a similar manner.

As is the case with the human race, certain fish
escape the contagion, and it is a pretty good rule
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that where they can be taken by angling with hook
and line, such fish are safe to eat.

When fish are affected by disease, they almost in-
variably die; not one in a hundred recovers; and
there is at present no known remedy which can be
said to be efficacious.

The only effectual remedy which I have known,
is a common salt and water bath. I have used it
with good results in a few instances with trout. The
brine should be made strong enough to float a
potato. The sick fish is then placed in it and al-
lowed to remain until it turns over, which will
usually occur in a few minutes. It should then be
taken out immediately and placed in fresh water.
The fish should beimmersed in this bath about twice
a day, and the operation be repeated about half a
dozen times. If this does not cure the fish, you may
give it up as a hopeless case.

The disease most common with trout—and I have
seen it with other fish as well—makes its appearance
in the form of a white fungus growth. It may ap-
pear on any part of the body in whitish patches, but
spreads rapidly, and soon reaches the head and gills.
When it reaches the gills, or breathing apparatus of
the fish, the fungus apparently fastens them together,
and death is the result. The theory concerning this
disease is, that the fungus is a parasitic growth, and
the object of the salt and water bath is to kill the
parasite. If this is accomplished, the fish stands a
chance of recovering, provided it is taken in time.

Concerning the health of fish kept in confinement,
the same rules are applicable to them as to our-
selves. They must be plentifully supplied with
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good water and good food, or else they will lose
their vigor and activity, and soon become thin and
emaciated and die a lingering death.

Of course, there are certain kinds of fish so con-
stituted that they can endure greater hardship than
others, and it was a wise provision of the Creator, to
provide fish which were adapted to the peculiarities
of the different bodies of water, just as He created
mankind, organized so as to be able to withstand the
climate, temperature and atmospheric changes to
which the different parts of the globe are subject.

It is therefore necessary, in the cultivation of fish,
to provide for them the elements their natures re-
quire, in order that they may be healthful. As fish
are difficult to cure, the great secret is to properly
care for them, so they may keep free from disease;
in other words, the cure consists in the prevention.
In their wild state, fish undoubtedly die from the
same relative causes as the human race. They are
infested by a variety of parasites, etc. Tape-worms
are not infrequently found in their intestines; on one
occasion I took out of a minnow, not more than three
inches ¢long, five tape-worms, measuring, when
stretched full length, from two to two and a half
_inches. They occupied at least two-thirds of the
abdominal cavity. I took this fish on a small hook,
and it did not seem to be inconvenienced by the
extra load it was carrying. I have also found worms
imbedded in the solid flesh along the back of the
fish.

Another disease which I have observed in trout is
the growth of tubercles in the gills. When these had
attained a size so as to separate the gills and inter-
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fere with their normal action, death was the result.
These tubercles seemed to be filled with a watery
matter, and thus it appears that the inhabitants of
the watery kingdom are, like ourselves, subject to
aches and pains and many diseases, and, like our-
selves, perish because of them.

CHAPTER XL
MALFORMATION OF FISH FRY.

FEW persons are aware that the young of fish,
when first ushered into this world, are as liable to
unshapeliness as are all other orders of creation.
Indeed, some of them are even more peculiarly form-
ed in some respects than any other living creature.
But the good Lord has ordained, as the fate of all de-
formed fish fry, that they shall cease to live after a
certain number of days, rarely ever exceeding thirty,
and in the majority of cases-not as many.

The causes through which these singular freaks
are brought into existence are undoubtedly due to the
violation of some of the unchangeable laws of nature, -
I have never taken the trouble to ascertain accurate-
ly just what proportion of the young fish which have
passed under my observation are thus deformed, but
the percentage is very small, and, at a rough estimate,
I should say about one infive thousand.  With the
varieties of fish I have hatched artifically, those
among which most of the deformities occur are the
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brook and salmon trout ; rather more ot the former
than of the latter. Ican account for thison no other
ground than from the fact that as a rule the brook-
trout inhabit small bodies of water, thereby render-
ing the possibilities of inter-breeding greater than
with other fish. In any event, the percentage is so
small that it in no sense interferes with the results
of artificial propagation. The two kinds of malform-
ations most frequent among the young fry, are
those with two heads and one body or trunk, and
those known as Siamese Twins, from the fact of
their being connected similarly to that celebrated
monstrosity. Rare cases occur, where the fish have
three heads on one body. Among the millions of
young fry that have passed under my observation, I
have seen but two specimens of this kind.

The fry are also subject to all sorts of curvatures
of the back-bones. The curves are found at nearly
all degrees, from a slight bend to a complete circle—
the head and tail meeting. Some that are affected
in this way are able to swim, but they go round and
round in a continuous circle. Others are so knotted
as to be unable to make any progress whatever.
The cause of death in these instances is the ab-
sorption of the yolk sac which is attached to each
young fry. While this remains, food is unnecessary,
and it will sustain life in the deformed fry for about
thirty days, and in a healthy fish for about forty days.
When it is gone, the former die of starvation, as they
are unable to find food. For the sake of the experi-
ment, I have tried to prolong their lives by careful
feeding, and have succeeded in so doing for about
sixty days, after which they succumb. One pecu-
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liarity is that the malformed fry have a tendency tow-
ard a superabundance of heads rather than of tails.
I have never found a specimen with more than its
share of caudal appendage.

Albinism is not unfrequent. The fish are perfect
albinos in every respect, even to the pink eyes.
These I have raised, and they are really beautiful lit-
tle creatures, and when placed in a glass jar, every
bone and fiber in their nearly transparent bodies,
fins and tails, can be plainly discerned. The great
trouble in keeping them in ponds is that they show
up so distinctly that they make an excellent target
for king-fishers and fish-hawks, which, in spite of all
our watchfulness, are almost sure to capture them
sooner or later. One of the albinos I kept until it
was three years old, when from some unknown cause
it died. It was a female fish, from which I took
three hundred spawn, a good percentage of which
hatched, but the young fry showed no peculiarities
different from other trout.

CHAPTER XII
A LESSON IN FISH CULTURE.

I AM almost daily in receipt of inquiries : “How
may I best obtain practical information on the culti-
vation of fish ?* First of all, I recommend reading,
so far as possible, good works on the subject. By so
doing, you will be saved many vexations and trials,
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and avoid the failures and mistakes made by
those who were obliged to learn by hard study and
experience. When I first began practical fish cul-
ture, I had but very little of this literature to guide
me, and consequently it often took me considerable
time to work out problems which now appear very
simple. :

After you have informed yourself about the neces-
sary requirement for success, commence by obtain-
ing a few spawn or fish, and make your first experi-
ments in a small way. Although you may be well
versed theoretically, you will find, in attempting
to make an actual application of your knowledge,
that you will meet with obstacles you did not
dream of before ; in other words, you must edu-
cate your hands as well as your head to do
the work.

Commence in a small way, and conduct your first
experiments as cheaply as possible. ‘“But why ?”
you may say. ‘‘Ihave read up thoroughly on the
subject, and the path seems clear enough. Why
let a year go by without doing work, that will
amount to something ?” My friend, could you rea-
sonably expect to read how to make a clock, or any
other piece of machinery, and then sit down and
make it? There are, undoubtedly, geniuses who
are able to do this, but they are the exception, and
not the rule. The chances are even, that you will
make some fatal mistake the first season, and your
experience will be just as valuable, and not nearly
so expensive, if you start on a small scale. A great
deal can be learned by visiting some establishment
which is in successful operation, and the observa-
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tions made there will be of great value to the
beginner.

Many failures occur through the impression that
fish culture is so very simple. This is a great mis-
take, as to conduct it successfully requires constant
attention, the same as any other business. The
value of experimenting and making practical tests
cannot be too highly estimated. Thereareso many
things which to your vision look clear and practical,
which an actual trial will prove to be useless. The-
oretically they may be true, but practically failures.
I have many times caught an idea which seemed to
be just the thing, and must prove a success, and
found I was wrong, so that my usual plan now is,
when I undertake to solve a difficult problem, to
have several different experiments under way at the
same time, and among them will be some which I
had made up my mind would be certain failures, and
many times some one of these would be just the
thing I wanted.

There are many waters whereit is impossible to tell
whether certain fish will live without putting some
in and giving them a trial. For instance, if one
wishes to stock a stream that is impregnated with
some kind of mineral—perhaps iron or sulphur—he
would have no way of knowing how strongly the wa-
ters were impregnated, or just what degree of strength
the fish could endure. In this case I would advise
placing a few fish in the waters in question as a sure
means of ascertaining. Of course, there are certain
kinds of fish which, if deposited in waters having the
necessary temperature, depth, bottom, etc., will al-
most to a certainty thrive if placed therein. There
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are waters possessing such characteristics that
we know that certain fish will not live in them ; but
when the waters are such that it is a matter of
doubt, the correct way is to experiment.

A new beginner cannot expect to learn it all the’
first year, or the second. The more he studies and
experiments, the more he will find there is to learn ;
in fact, fish culture does not differ from any other
business in this respect. I have been working at
practical fish culture for about twenty-four years, and
had it on my mind since the year 1837, and I find
there is still a great deal to be learned and discov-
ered about fish and how to raise them.

CHAPTER XIIIL
WRONG IMPRESSIONS IN FISH CULTURE.

THERE are a great many wrong impressions con-
cerning the cultivation of fish; and, with this idea in
view, I will try and explain to my readers some of
the false opinions which I find have been formed in
the minds of people with whom I have come in con-
tact.

One of the most prevalent errors is, that if a per-
son controls a body of water, a lake, stream or
pond, as the case may be, that he can, through the
medium of fish culture, raise, or keep in confine-
ment any kind of fish his fancy dictates. Now if
the tillers of the soil will think how unreasonable it
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would be for any one to suppose for an instant, that
he could produce any kind of grain or fruit on any
kind of soil he chose, he will readily comprehend
his mistake in regard to fish. The Creator, in His
wise distribution of things on the earth’s surface,
placed them with an eye to their adaptability to the
quarters to which they were assigned. He did not
place whales in the inland lakes, or sturgeons in the
small spring streams, but He placed them in the
bodies of water where there was room and food in
abundance for them, and which were suited to their
peculiarities. He placed in the small spring
streams the brook or speckled trout, which do not
grow to a great size, and, as a consequence, the food
intended for them can be produced in sufficient
quantities to sustain them. He placed the sturgeonin
our large inland lakes and rivers, and the enormous
leviathan in the ocean. I have purposely taken the
extremes in my illustration, so as to better demon-
strate my meaning ; but there are many fishes in the
intermediate class which, as a rule, grow and in-
crease in proportion to the abundance of food and
extent of the waters they inhabit, to the limit in
size to which Nature, has designed they should
attain.

And so in fish culture there is nothing visionary,
or theoretical, or in conflict with Nature’s laws. It
is only by working with Nature and assisting her
that we can hope to succeed ; the very moment we
deviate from this path, failure is sure to follow. If
you transfer the bass from the river or bay to the
brook, and the trout from the brook to the bay,
they will not thrive, because the elements are not
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there which their nature requires. It is only by aid-
ing Nature in her unchangeable course that success
is attained.

Another point which has frequently come to my
notice is, that in the artificial manipulation of fish,
the erroneous impression has been gained by many
intelligent people, that young fry can be produced
from the eggs of a fish in which life had departed.
It is my opinion, based upon actual experiment, that
the eggs cannot be vitalized, after the heart has
ceased to beat. To test this matter correctly, it is
necessary to wait some time—an hour at least—
after the fish has ceased to exhibit any outward
signs of life; as I have ascertained by examining
young fry under the microscope, that the blood will
flow and the heart beat for twenty minutes to a half
hour after thefish is toall outward appearances dead.
In order to obtain the best results from artificial im-
pregnation, both parent fish must be alive and in a
healthy condition, and the eggs fully matured
naturally. If the eggs are forced from the fish pre-
maturely, the operation will result in failure and the
fish thus operated upon will almost always die.

Another false idea, which is by no means uncom-
mon, is that fish can live and thrive without food.
This is a mistake ; fish require food the same as any
other living creature, and in abundance, according
to their size. This wrong impression has been
gained through keeping gold fish in aquariums in
which they have been known to live for months, and
in some cases years, without putting in food ; but
the means through which they live is by sucking the
greenish matter from the sides of the aquarium and
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stones. This matter contains microscopic plants
and animals, on which they subsist. In cleaning an
aquarium in which gold fish are kept, never wash the
stones, but take-them out carefully, and replace
them without disturbing the slimy substance on
them.

CHAPTER XIV.
ARTIFICIAL HATCHING OF FISH.

IN the artificial hatching of fish eggs, there are
three principal conditions necessary, without which
success can rarely be attained. These are cleanli-
ness, careful handling of the eggs and plenty of
circulation. The importance of providing these can
hardly be over-estimated.

CLEANLINESS.—One of the main reasons why
artificial propagation is superior to the natural
method is in this particular. The eggs must be
kept free from sediment or dirt in any form what-
ever, or else they can never reach the hatching
point. We will take the clear, flowing brook as we
observe it casually : it has the appearance of being
free from all foreign substance, but, by examining it
closely, we discover that in the bed of the brook a
great deal of matter is constantly moving down-
ward. This has the tendency to cover up all eggs
which have been cast, and, when this occurs, the
egg will never come to maturity. In hatching eggs
artificially, this is guarded against by filtering the
water through flannel screens, and also by having a
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large tank into which the water flows before enter-
ing the hatchery. This gives the impurities a
chance to settle at the bottom, and the water will
become purer ; and when it afterward flows through
the flannel screens, it is purified to a still greater ex-
tent. But, even with these precautions, a great deal
of sediment will force itself through into the hatch-
ing apparatus, and the eggs have to be looked over
and feathered nearly every day in order to keep
them bright and clean. The hatching apparatus it-
self needs frequent washing to keep it free from the
matter which accumulates on it. Without scrupu-
lous cleanliness, artificial propagation would not, in
this respect, be superior to the natural.

CAREFUL HANDLING.—This, in my opinion, is a
most important consideration, and one that cannot
be over-estimated. Some persons claim that there
are stages in the development of the eggs when
they can be handled very roughly, and will stand a
great deal of abuse without injury. This is con-
trary to my experience. From the time the egg is
first taken, until it is hatched, the utmost caution
should be taken to prevent any ill-usage. While
there is undoubtedly a certain period when the eggs
are less liable to be killed by exposure to some
amount of hardship than at other times, still, I find
that the most careful treatment given them is none
too good ; and the more gentle we are with them
the larger percentage of strong and vigorous fish
breaks through the shell of the egg. Even in
‘‘feathering ” them over with the bearded side of a
feather in search for dead eggs, it would be better if
the eggs were not touched, but simply moved by
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the agitation of the water. It is also important
that the eggs should always be entirely under water
while examining them. ¢ Handle with care” is an
injunction the common sense and value of which
will demonstrate itself to anyone, as his experience
in fish culture extends.

FREE CIRCULATION.—The object to be kept in
view, in the construction of apparatus for hatching
fish eggs is, to have it so arranged that the eggs or
spawn will receive the constant action of flowing
water without being washed away. By *plenty of
circulation,” is meant sufficient to keep the eggs
slightly in motion, but not enough to move them
violently. The eggs of some fishes are much
lighter than those of others. For instance, those
of the trout and salmon are much heavier, and more
bulky, than those of the shad or white-fish. Conse-
quently, different apparatus has to be used in the
hatching of ditferent kinds of fishes. A successful
fish-hatching apparatus should be so constructed
that the water will circulate freely around each indi-
vidual egg, and this current must not be allowed to
cease from the time the eggs are first put in until
the fishes are hatched. Absence of circulation re-
sults in sure death to the eggs, and this is one of
the reasons why so few eggs, cast naturally, produce
a fish. The egg must be fortunate, indeed, to be-
come located in as favorable a position as can be
given to it under artificial propagation.

Taking into consideration the number of eggs cast
by all kinds of fish, I do not believe the average of
those hatched is more than one in a thousand, and
this is a liberal estimate.
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CHAPTER XV.
THE PROTECTION OF FISH.

I AM in receipt of a letter from a correspon-
dent, concerning the protection of fish. He says:
“] am much interested in your researches. I never
caught a fish in my life, but can appreciate the
importance of protecting our fish from the unthink-
ing or selfish who despoil our rivers and streams.”
The matter of protecting our fish is a subject which
should interest every good citizen, whether he be a
fisherman or not; it is a question which concerns the
food supply of the country, a matter of vital import-
ance to every man, woman and child. /

Now I propose to show how fish are destroyed
by the unthinking, or the class of men who do
not care whether there are any fish left in the waters
or not, so long as they manage to transfer a few
paltry dollars to their pockets, which, as a rule, do
them little or no good.

The fishermen who do the most damage are those
who take the fish during their spawning seasons. It
is at this time that the fish come into shallow
water to complete their work of procreation, and are
then easily captured. All fish have certain localities
to which they resort at the season of the year when
their eggs are matured and ready to cast. Different
varieties seek different localities; as, for instance,
the speckled or brook trout cast their spawn on the
gravel; the lake or salmon trout on rocky reefs; the
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pickerel and perch among the weeds; the bull-head
in holes excavated by them in the mud, etc. These
localities are well known to poachers, and where the
fish congregate in these places in large schools, they
draw nets around them and frequently capture the
whole lot at a single haul. Where the bottom is
such that it is impracticable to draw a seine by rea-
son of its being covered with boulders or rocky reefs,
the “gill net ” is used.

This net is made of very fine thread, and the
meshes of the net are made in proportion to the size
of the fish intended to be captured, and as the name
of the net implies, the fish, while swimming through
the water, thrust their heads into the meshes of the
net, which catch them under their gills and hold
them securely. If, by any chance, the fish should
succeed in freeing itself from the net, it does not
stand one chance in a hundred of recovering; the
reason of which is that the gills are, comparatively
speaking, the fish’s lungs. When the fish feels him-
self caught, he instinctively struggles violently to
escape, thereby lacerating his breathing apparatus
to a great extent. We all know the usual result of
injury to our own lungs, and it will, therefore, be easy
to comprehend the effect upon fish.

Another method by which our inland waters are de-
prived of hundreds of thousands of young fish annu-
ally, is through the means of the murderous spear
and jack-light. The depredators approach at night
the spawning beds of the salmon trout, bass or
other fish; the strong light of the jack, as it is
called, thrown upon the water, enables the spear-
man to see down in the clear water for several feet;
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the darkness of the night serves in the same way as
a cloak thrown over the head in the day-time, in
looking below the ice, through which means objects
can be seen a considerable distance down. The fish
have apparently little fear of the light, and-the boat
is easily paddled up to within a few feet of them,
when the deadly spear is used. Not only are many
captured in this way, but many are injured which
are not brought to the boat, so that they die by
being pierced by the tines of the spear, and death
is the result in a few hours or days, according to the
injury.

There are also several other ways by which fish
are destroyed while on their spawning beds, as by
shooting, snaring, etc., but I think I have explained
the matter sufficiently, and trust it will make an im-
pression‘ on the minds of my readers, so that they
will exert their influence to protect the fish from
illegal modes of capture at all times, and their
wholesale destruction, particularly when they are
on their spawning beds.

CHAPTER XVI.
CONSTRUCTION OF TROUT PONDS.

THE most necessaryrequirement for the construc-
tion of a trout pond is a plentiful supply of pure
spring water. The spring—or springs, if there are
several-—should have a fall of two or three feet,and if
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more than one pond is to be made, a fall of from five
toten feet would be an advantage. If the water sup-
ply is abundant, there is less necessity for fall.
The water from a spring near its source remains at
nearly the same temperature during the whole year,
and is therefore the best for trout raising. Brook
water which does not rise higher than sixty-eight
degrees Fahrenheit during the hottest summer
months, may be used to supply ponds for adult trout.
If the water remains cool enough only during ten
months or even more in the year, and then during a
dry time gets warmer, it causes the death of all the
fish.

It is not, as a rule, a good plan, by damming up a
stream, to make ponds that vary in volume. There
should be enough level land by the side of such a
stream to make ponds to be supplied by the stream,
and it is best to have a stream much greater in
volume than is necessary for the ponds. This will
always furnish a good supply of water, and there
will be no trouble with the surplus in case of a
freshet.

It is desirable to have the pond as near the dwell-
ing house as possible. You will then be able to give
the fish more care and attention than if the pond
was at greater distance. Another reason, and quite
an important one, too, for having the pond near the
house, is, that it may then be guarded against
poachers. There are many men who would have no
particular conscientious scruples against quietly
stealing to your pond at night and drawing a net
through it, after you have it nicely stocked. There
have been many instances of this kind, and too much
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caution cannot be exercised in this respect. A good
watch dog in the vicinity of the pond will prove a
valuable protector.

Trout ponds should be made too small rather than
too large; the fish will be found to thrive much bet-
ter in small than in large ponds. The water supply
may be cool enough on entering the pond to sustain
the trout during the entire year, but by spreading it
over a large space, it presents too much surface to
the sun and consequently becomes very warm. Al-
though in such cases the trout will, through the in-
stinct of self-preservation, gather in the vicinity of the
inlet and springs, if there are any in the ponds, and
save themselves, as far as possible, the result will be
the loss of many. When it becomes desirable to
construct a pond in a place where there are springs,
or to dam up the water and make a pond in a springy
place, it is a good plan to cover the springs with
several loads of gravel, for the fish to spawn on. The
borders of such a pond should be made very shallow,
so that the little fish may run up in the shallow
water and escape the large fish, or have the pond so
arranged that after the fish have spawned, the large
ones may be removed. By so doing, the eggs will
hatch out and the young fish will grow without
danger. When the next season of spawning comes,
the little fish may be removed into another pond
and the old ones let in tospawnagain. Such a pond
is specially adapted for persons who cannot devotea
great deal of time to it, and who desire to manage it
with as little care as possible. In this way a good
many fish can be raised without much trouble. The
gravel must be sifted and all the fine parts rejected;
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none smaller than a hickory nut should be used,
and from that to a good-sized hen’s egg.

Not infrequently the bottom of such a pond is
porous, and absorbs the water nearly as fast as it runs
in, so that there is but little if any overflow at the
proper outlet. If you are short of water and wish to
use all you can possibly get for another pond, or for
other purposes, it is best to cement the bottom.
But if you have no further use for the water, it makes
no difference how it goes off, provided there are no
holes in the bottom large enough to let the fish es-
cape, and the water keeps up to its level. In case
the water should prove too warm for trout, such a
pond would answer for bass, perch, gold fish, or carp.

CHAPTER XVIIL
PONDS FOR ARTIFICIAL PROPAGATION OF TROUT.

THERE are scarcely two locations that present
exactly the same conditions for the construction of
trout ponds, and where the same plans could be
carried out with equal success. Perhaps the best
system for economizing water and space, and which
at the same time is the most convenient for chang-
ing the fish from one pond to another, is to build a
series of four or six ponds.

Make them entirely of wood. The plan I have
adopted is to build them two abreast, and the others
following in order. Each should be about twenty
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feet long, by twelve feet wide, and five feet deep.
Unmatched hemlock lumber, an inch or an inch and
one-half in thickness, is suitable for the purpose.
The ground is measured and staked off to the de-
sired dimensions. The excavation is made as if for
one pond, and stakes are driven at regular intervals,
a few feet apart, around the entire excavation. If
the bottom is made of lumber—which is necessary
if the ground is porous—that should be laid first ;
scantling should run across the bottom and be at-
tached to the stakes around the sides of the pond,
upon which to lay the bottom. If the bottom is
made of lumber, the pond can be kept cleaner and
the water is always clear. After the bottom is laid,
the sides should be enclosed with planks running
lengthwise, and not straight up and down, for the
reason that the wood between “ wind and water ” is
always the first to decay. By placing the planks
lengthwise, new ones can be substituted with but
little expense ; whereas if the boards are m perpen-
dicular position, it would necessitate an entire
change of lumber.

A double partition extends through the centre of
the excavation ; the space between the sides should
be about two feet in width and filled in with earth.
This strengthens the sides of the ponds, and also
affords a walk between them. The two sides are
thea partitioned off into compartments of equal
sizes. The ponds on each side of the central divi-
sion should have openings of about three feet in
width between them, into which screens should be
introduced, so as to keep the fish separate and yet
allow the water to flow through. The screens
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should be so arranged that they can be readily re-
moved, when it becomes desirable to give the fish
the range of two or more ponds.

At the head of each side of the ponds the spawn-
ing races should be located, and through these the
water that feeds the ponds should flow. The race-
ways should be about thirty feet in length and
four feet wide; the depth of the water flowing
through them should be about six inches. The
sides of the raceway should be made of one and a
half inch plank and about eighteen inches in depth.
This raceway must be filled with coarse gravel, of
the size of a hickory nut to a hen’s egg. The bot-
tom of the pond must slope gently up to the race-
way. The head of the race should be carefully
screened, and the screens kept clean, so as to pre-
vent the fish from escaping. It is desirable to
bring the water into the race through a long box,
as the water will very soon work around or under a
short box, and allow the fish to escape. If the
water enters with a fall, it may be allowed to pour
over an apron constructed of slats, one-half or one-
quarter of an inch apart, and set edgewise. This
will let the water through and keep the fish from
running up. Trout will run up stream very freely
and work their way through a very small passage,
but are not so likely to run down stream.

The outlet of the pond should also be carefully
screened. The screens may be made of common
wire, and painted with tar mixed with one-third
turpentine or to the consistency of paint. They
may also be made of copper or galvanized wire
sieving. Wire screens for keeping the small fry
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should be fourteen threads to the inch, and for one-
year olds five or six threads to the inch. The
frames of the screens should be fitted in grooves
and made to fit as close as possible and still admit
of their being easily removed. A good screen for
two and three year olds and for larger fish, can be
made of strips of lath nailed to a strong frame, with
quarter-inch openings between them. The slats
should be four inches wide, so that if a leaf strikes -
against them it will catch or pass through without
obstructing the flow of water, or lie flat against a
single slat. If the slats are narrow, the leaves wnlI
lop around them and clog up the screen.

CHAPTER XVIIIL
CARP ON THE FARM.

IN reply to several inquiries about carp culture,
the following condensed directions are given, as
undoubtedly many are interested in this subject.

To construct a pond, first stake off your land the
desired dimensions ; then take a plow and scraper,
and with them make the necessary excavation.
The pond should be about five or six feet deep in
the centre, gradually sloping up to the edges. The
object in having the pond deep in the centre is to
provide the fish with a place to settle into during
the winter, without danger of the water freezing
solid and thereby killing them, as would be the
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case in cold climates if the water was all shallow.
The reason for having the bottom sloping is, that
thereby the fish may have access to plenty of warm,
shoal water, and also, that in case the old fish
are not taken out after spawning, the young will
have the protection of the shallow water along the
edges, into which the larger fish cannot swim if
they should feel inclined to make a meal on some
of their younger relatives.

The outlet should be about three feet wide, and
so constructed that it can be well screened to pre-
vent the fish from escaping, and so as to admit of
the water being drawn off when it is desired to re-
move the fish or to cleanse the pond. The screens
may be made of wire netting, and painted with
gas-tar mixed with one-third turpentine, or to the
consistency of paint, and applied with an ordinary
paint brush. The wire netting should be tacked to
strong wooden frames, made to fit the space to be
screened. To screen a carp pond effectually, three
screens of different sized meshes should be used.
These should slide in a grooved framework, so
that they can be taken out easily and cleaned.
The coarser screen should be placed first, or nearest
to the pond, so as to catch the principal part of
the drifting matter, and prevent the clogging of
the lower'and finer screens. About eighteen inches
back of the screens the outlet boards should be
placed, fitted to slide in a groove. They should be
about six inches wide each, and made to fit closely,
as it is by these that the overflow is regulated.

It is advisable to have the top boards narrower
than the lower ones, so that the water may be
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raised or lowered to any level desired. If gal-
vanized wire—which is the best, although more ex-
pensive—is used for screens, it need not be painted
with gas-tar. For a pomrd containing large carp
only, the outlet screen may be made of slats about
three inches wide, with half-inch openings between
the slats. If a leaf strikes against slats of this
width, it will pass between them without obstruct-
ing the flow of water, as it cannot lap around them,
as it would do if the slats were smaller. In all cases
the screens should extend nearly to the hottom of
the pond, so as to present as great a surface as
possible.

Carp can be raised in well water, but water from
a brook is preferable. They will succeed in the
Northern States, if the ponds are deep enough not
to freeze to the bottom in winter. Carp do not
require feeding in winter, as they burrow into the
mud or hibernate, until the ice disappears in the
spring.

There appears to be a difference of opinion
among the authorities as to which is the best kind
of carp. The scale carp are said to be the most
prolific, and the leather carp grow the fastest.
For my part I prefer the latter; it is the handsomer
and finer fish of the two. As to their qualities as
table fish, so far as my experience goes, I have not
been able to discover any difference between them.
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CHAPTER XIX.
VALUE OF COMMON FISH.

I wisH to say a few words concerning the great
value and usefulness of what are usually termed the
‘“common varieties ” of fish. These include the yel-
low perch, rock bass, bull-head, sucker, pickerel, and
the like.. These fish, though they do not command
the attention of writers and fish-culturists, as trout,
salmon, black bass, white fish, and shad do, still hold
a very important place in the fish-supply of the
country, and furnish pleasure and food for many
thousands of people.

The class of fish above referred to do not require
the care and attention to make them plentiful, that
is necessary with the finer or game varieties. Arti-
ficial propagation is not required, and about the
only thing really needed to keep a plentiful supply
in the waters to which they are adapted, is to pro-
tect them while they are in their spawning-beds, and
fish for them only by angling by hand, with hook and
line. Inthis way you get the greatestamount of actual
enjoyment in the capture of the fish; and who is
there that does not relish a mess of fish caught by
himself, better than those purchased, or procured in
any other way ?

Another point concerning these common fish is
that, as a rule, they are easily caught, and it requires
no especially fine tackle to take them, though the
most successful fishermen are careful in the arrange-
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ments of their hooks and lines, and also keep their
hook properly sharpened, and well baited. A com-
mon cane pole, such as can be purchased for a small
sum, will be found equally as serviceable as a high-
priced, split bamboo, jointed rod. These fish also
inhabit large rivers, lakes and bays, which are ac-
cessible to the millions. They are also found in the
canals, to which thousands resort in summer for the
capture of a mess of fish. In such waters as these,
the finer grades of fish cannot live and thrive. There-
fore the ordinary bull-head, with his great powers of
endurance, is a welcome and valuable inhabitant of
this class of waters. The yellow perch, with its
white, flaky flesh, when properly cooked, is the equal
of any common fish in the country. I have made
many a good meal on the usually underrated sucker
and mullet.

A great many harsh things are said against the
pickerel, but it is a good fish, and a worthy inhabit-
ant of the kind of water in which it is found. It is
not a suitable companion for the trout, nor is there a
sufficiency of food for it in trout waters, but there is
plenty in our large lakes, rivers and bays, and many
a day’s sport have I had pickerel fishing. As a
table-fish, the pickerel is not, in my opinion, equal to
the yellow perch or bull-head, but when properly
prepared it is very palatable. While pickerel do
not possess the game qualities of the muscalonge,
still in some waters I have found them to have con-
siderable “ fight,” and one of eight or ten pounds
weight affords both sport and an exercise of skill to
land.

Who has not seen a row of bare-footed urchins
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sitting on a bridge or the bank of a stream, angling
for suckers ? And what a happy expression they
bear on their faces, when they trudge home with a
string long enough to drag on the ground! Manya
great man, and angler as well, has taken his first les

sons in fishing from catching the slow-going fish that
gains his subsistence by sucking the nutriment from
the stones on the bottom of the stream.

The value of our common fresh-water varieties is
very great. They come in where they are most
needed, and with our extensive watered area,no one
need be denied the privilege of fishing, or cultivating
a love for this harmless and healthful pastime. When
the head of the family decides to take the little ones
out fishing, and they are all gathered in the boat,
each one furnished with a rod, no salmon fisherman,
with his rod bending under the strain of a twenty-
pound salmon, enjoys the fun with a keener delight
than the parents and children, as the perch and rock-
bass come flopping in over the side of the boat.

CHAPTER XX.
ANGLING FOR BLACK BASS.

MANY who delight in angling,have doubtless caught
the black bass. I do notknow of any onefish that is so
general a favorite with anglers as the genuine Small-
Mouthed Black Bass. He is so game and full of
pluck that he excites your admiration, and when
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you have at last landed him, you feel that you have
conquered a foeman worthy of your steel.

There are two kinds of fish known as the
Black Bass, but they are quite different in their
nature and habits. They are known as the Small-
Mouthed Black Bass, and the Large-Mouthed or
Oswego Bass. The latter, as the name implies, has
the largest mouth, and lives in still water where
weeds, flags and pond-lilies are plentiful. He is
caught quite readily at still fishing, using minnows
for bait, and is also captured by trolling along the
edge of the weeds with the spoon and minnow, at-
tached to a gang of hooks. The latter is my favor-
ite way of fishing for them. The big-mouthed black
bass is the poorer table-fish of the two kinds, and
does not possess the game qualities of the small-
mouthed variety, which lives only in pure lake or
river water with rocky bottom. They are taken
still-fishing with the dobson, also known as the hell-
gramite, the craw-fish, or fresh-water crab,-and the
minnow. These threeareundoubtedly the best baits
for fishing from an anchored boat. 3

In my opinion, the finest way to take them, and
that which gives the most sport, is by trolling with
the following described rig: I use a nine-foot single
gut leader, and attached thereto are two flies, tied
on a good-sized hook, not smaller than a No. 1 or
larger than a 1-0, and a gang of hooks on the end.
The leader is made in two parts; the part to which
the line is attached is six feet long; then a small
swivel—number 8 or g—is placed between, and then
the remainder of the leader.

I have used hundreds of different kinds of flies, and
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have kept sifting them out until T have now but four
kinds. If T use but two flies on my leader, my upper
one is a red body, white wing, and white hackle and
a gold tinsel stripe. My second is called the
‘““ grizzly king.” It has a green body, and a mottled
wing of a mallard or red-head. It is called by fly-
makers the under wing ; it has a grizzly hackle and
red ibis tail. My two other flies are called the
“Governor Alvord” and *“Seth Green.” The wing
of the former is made of two colered feathers, cinna-
mon and drab. The cinnamon is used for the under
part of the wing. The body is made of peacock
hackle and a red ibis tail. The “Seth Green” is
made as follows : The body is green with a large
vellow stripe. The hackle red, from the red rooster.
The wing is made of feathers out of a bittern or
woodcock, or any cinnamon-color wing. I do not
cover the body of my flies with hackle ; the hackle
is all put on at the head of the fly.

The gang of hooks is made as follows: Use No.
8 “ O’Shaughnessy hooks;” solder two sets of three
hooks each, back to back, in the shape of a grapnel,
and tie them on a single gut, having the first set on
the end and the next from one to two inches above,
and a short distance above, tie a single lip-hook.
The gangs should be made to fit the size of the
minnows used ; attach the minnow to the gang by
hooking the upper or lip-hook through both lips,
which closes the mouth ; insert one of the lower
hooks in the side near the tail, and one of the middle
set, in the side. The minnow should have a very
slight curve when on the gang, which will give it a
slow rotary motion when drawn through the water.
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Use a rod and multiplying reel, with about one
hundred and fifty feet of line on it, but the length of
line used in actual fishing is usually from forty to
seventy-five feet, depending on the depth of water.
In fishing in twelve feet of water, I would use
seventy-five feet ofline, and put two No.1 split-shot on
my leader. In still-fishing with minnow, and hold-
ing the rod in hand, hook the minnow through both
lips; fish near the bottom and -give it short starts
ahead. When still-fishing with a cork, measure the
depth of the water and place the cork on your line,
so that the hook will be within one or two feet of
the bottom, and hook your minnow through the
middle of the back, being very careful not to touch
the back-bone, and throw your line out as far as
you can.

When the bass goes for your bait ae goes with
a rush, and when he strikes it, will probably go three
or four feet before he stops. Then he will turn the
minnow in his mouth and proceed to swallow it, and
as it is going down he will start to swim off slowly;
then is the time to strike.

If you will follow these directions you will miss but
very few bites, but if you strike when the cork first
begins to bob, you will lose your fish more than half
the time. In hooking on craw-fish, insert your hook
through the under side of the tail, near the body,
and have the hook come out on the'back. Lengthen
out your line so that it touches bottom, and it is a
good plan to cripple the crab by breaking off one ot
his claws, or raise him a little off the bottom occa-
sionally. Otherwise he is liable to crawl under stones
and hide.
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CHAPTER XXI.
THE STURGEON.

THi1s fish is fast becoming extinct, and I dare say
that the time will come when mounted specimens
will be carried through the country along with
other curiosities which usually accompany a men-
agerie. The sturgeon is the largest species of fish
that inhabits the fresh water lakes of this country.
It grows to a length of six feet, and in some in-
stances more, and frequently weighs over a hundred
pounds. It is also found in the large rivers flowing
into the ocean, and there attains a greater size than
the fresh-water variety. I have heard of specimens
weighing as heavy as four hundred pounds.

During summer it is a great sight to see sturgeons
leaping from the water. They come straight up,
and look, at a distance, like great logs shooting up
full length above the surface of the water. This
they do, without doubt, for their amusement, as, by
the peculiar construction of their mouths, they can-
not obtain their food from the surface, as do many
kinds of fish, and I can, therefore, assign no other
cause for this strangeaction. Their mouthis located
on the under side of the head, and is toothless.
They obtain their food by means of suction ; that
is, they suck their food from off the bottom, and do
not grasp it, as do other fish except those belong-
ing to the sucker or carp families. The food of the
sturgeon consists of shell-fish, crabs, shrimp, and
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insects, which by means of his long snout he is
able to unearth.

These immense fishes are caught principally in
the large pound nets, also in seines, and sometimes
in gill nets set for smaller fish. In the latter, in at-
tempting to pass, they get tangled and roll them-
selves up so that they cannot escape, and frequently
break the nets badly. They are also caught by set
lines. As food, when properly prepared, they are
very good, and highly prized by many. They were
at one time so plentiful in the Hudson River, that
the flesh was familiarly known as  Albany beef,”
because of the resemblance of the flesh to beef
rather than fish, and by reason of their being mar-
keted and shipped from the capital of New York
State in large quantities. Great numbers of them
are smoked after they have been pickled in brine,
and, prepared in this way, they are an excellent
relish. The sturgeon has large quantities of eggs,
and, when made into the Russian dish called
‘“caviare,” is considered a great delicacy. From
the waste parts of the fish and the entrails, quite a
large quantity of oil is extracted, and from their
bladders isinglass is manufactured.

One of the great enemies of the sturgeon, aside
from man, is the lamprey eel, which attaches itself
to the body of the fish and sucks its blood. After
relinquishing its hold, it leaves a raw sore, which
upon healing leaves a permanent good-sized scar
on the body. The fish cast their spawn principally
during the month of June. We have propagated
them artificially in the Hudson River, but not to
the extent desired, on account of the scarcity of
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the fish and the consequent great difficulty in get-
ting a pair together at the same time which were
in a perfectly ripe or mature condition for casting
and fertilizing the ova. As I have said above, the
sturgeon yields large quantities of eggs, it not be-
ing an uncommon thing to obtain from a single
specimen as high as from fifty to sixty pounds of
solid eggs. The eggs are of a dark brown color,
and seven of them placed side by side will measure
an inch. They will hatch in from three to four
days, in water ranging in temperature from sixty-
seven to seventy-four degrees.

The eggs when taken from the fish are very glu-
tinous, and adhere to each other, and to everything
they touch. The only way they can be kept sepa-
rate is, by constantly stirring them for from thirty
minutes to two hours, after which the gummy sub-
stance appears to dissolve. When the young break
through the shell, they are very helpless little crea-
tures. One peculiarity is noticeable on the part of
the fish in the egg, that it is able to move only the
middle part of the body, while with other fish the
tail is the principal part most moved. The yolk
sac, which is attached to the body is unusually
small for young fry, and is absorbed in about six
days, after which the fish seeks its own livelihood.

There is no doubt that sturgeons can be largely
increased in the great lakes by artificial propagation,
provided they are kept in pens until they are in
proper condition to operate with. The great draw-
back to penning them in tide waters, is that the
small eels destroy the eggs, by entering the fish
through the vent.
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CHAPTER XXII
THE TRANSPORTATION OF FISH.

DOUBTLESS most people are familiar with the
milk-can, but probably few know the important part
it plays in fish culture. The cans are used for the
transportation of fish, and in all my experience I
have never found anything better or more con-
venient to handle. In shape the cans are like those
used by milkmen in delivering milk, and not like
the regular dairy can with straight sides. The
trouble with these is that the water slops about so
as to endanger the lives of young fry, in case they
should swim to the top of the water. With mature
or full-grown fish they will answer the purpose very
well.

Our cans will hold about thirteen gallons, but
about eleven gallons of water is all that is placed
in the cans when fish are being transported, the
remainder of the room being left for aeration. The
bottoms of the cans are made perfectly flat on the
inside, as experience has shown us that in trans-
porting young fry, if the bottoms are oval or crown-
ing, the fry are very liable to settle about the edges
on top of each other, and unless they are constantly
watched and stirred, the under ones will smother.
With the flat bottom this danger is avoided in a
great measure. Young fry should not be shipped
until the yolk sac is sufficiently absorbed, so that
they can swim about in the can.
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Besides the can above described, an ordinary
water pail and large tin dipper are necessary ; also
‘a piece of rubber tubing with about a five-eighths
inch opening, to be used as a siphon in drawing off
the water. When it is necessary to change the water
the rubber hose is inserted in a tin tube about three
inches in diameter, and in length within six or
eight inches of the length of the can, inside. The
tube is perforated with fine pin holes for about six
inches up from the bottom of the tube. This is to
admit the water. The upper part of the tubeis
funnel-shaped, with the opening large enough to
admit the siphon. A hook is soldered on the top
of the tube, which is caught over the rim of the
can, when it is inserted for use. I presume most
readers have had occasion to use a siphon, the
operation of which is very simple. When the
rubber hose is placed in the tube as far as it will go,
place the mouth over the end hanging outside
the can, and suck the water into the hose until it is
nearly full, then suddenly drop it down, so that
the end, outside is lower than the inside end of the
hose. The water will run until the desired quantity
is removed, when the tube may be taken out and
new water put in.

The object in not having the tube the full length
of the can, is to prevent all the water from being
accidentally drawn off, and thus leave the fish
stranded. It is not well to give the fish a full
change of water, which is liable to prove very in-
jurious, and has been the means of killing a good
many fish while being transported. The idea is to

keep the temperature of the water as nearly even
.
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as possible, and if it is made colder or warmer, the
change should be very gradual. Persons who have
not had experience in transporting fish should al-
ways have a thermometer, so that the temperature
can be tested. A safe plan is to keep the water a
few degrees colder than that in which the fish have
been living. In warm weather this can be done by
using ice, which, if placed directly in the cans,
should be broken in small pieces.

Watch your fish carefully and do not let them
suffer. If you cannot give them a change of water,
you can refresh them and carry them long distances
by re-aerating the water, either by drawing it off
into a pail and then pouring it back into the can,
or by dipping it from the can and raising it high,
allow it to strike on the inverted cover of the can,
upon which the fall will be broken, and from thence,
it will fall quite gently on the fish.

While the fish are in motion, either on the cars or
in a wagon, there is but little danger of losing them
because of the jostling about and consequent aera-
tion of the water ; but when they are standing still,
careful watch must be kept over them constantly,
and those having fish in charge should not sleep,
as in that case they would run an almost certain
risk of losing them. Large fish show signs of dis-
tress by coming to the top of the water, and some
kinds, as for instance, trout, will make frantic
endeavors to jump out of the can. Young fry at
first swim about uneasily, roll their eyes, turn on
their sides, and unless relief is given them immedi-
ately, they will be dead in a very few minutes.

The number of fish of the bass and perch families,
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that can be carried safely in a can of the size men-
tioned above is from ten to thirty, according to the
size, ranging from one-fourth of a pound to two
pounds, and of the salmon and trout families from
four to six thousand young fry can be carried.
The fry of shad and white fish are much smaller
than the salmon and trout, and, therefore, eight to
ten thousand can be taken in each can. About six
or eight cans are all one person should attempt to
take charge of at one trip, unless the circumstances
are very favorable or he has had experience.

The cultivation of fish should receive the atten-
tion of every farmer who has a stream or a pond,
and he should learn the best means of transporting
them.

CHAPTER XXIIL
HOW TO SHIP FISH EGGS.

THE eggs, or spawn, of fish are now shipped to
nearly all parts of the globe, almost as readily as the
seeds of plants or vegetables, but, as they are
“perishable property,” there are certain con-
ditions that must be more strictly observed than is
necessary in packing and shipping the seeds of
vegetation. The spawn of certain kinds of fish can
be sent only a short distance, on account of their
rapid development.

The principal points necessary for the successful
shipment of fish eggs on a long journey, are care
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and skill in packing them, and also judgment and
experience to determine when the eggs are in the
proper condition for the trip. The eggs must also
be packed so as to maintain as even a temperature
as possible, and withstand the jars incident to rail-
way and steamship travel. A few degrees of heat
or'cold are liable to affect them, and a sudden jar,
such, for example, as the dropping of the package,
would be almost certain to result in the death of
all the eggs.

The temperature of the eggs should remain as
near that of the water out of which they were taken
as possible. The ova best able to stand transpor-
tation are of fish belonging to the salmon family,
viz., the salmon, speckled trout, salmon trout or
lake trout, land-locked salmon, and the like.
The eggs of the white fish also stand transportation
well. This ability to stand transportation is chiefly
from the fact that they are fall spawning fish and
require a long period for hatching. This period
varies from seventy to one hundred and thirty-five
or one hundred and forty days, according to the
temperature of the water ; while the eggs of spring
spawning fish, as shad, herring, pike, bass, etc.,
require only from three to ten days, the tempera-
ture of the water also affecting them. The warmer
it is, the sooner they hatch.

Probably the best way to pack fish spawn in
quantities not exceeding ten thousand, to be sent
by express, is in small round tin boxes, in the fol-
lowing manner : The boxes are about three inches
wide and two and one-half inches deep. A few
small holes are punched in the bottom to let the
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water run off. A six quart pan is filled with water
deep enough to barely immerse the box in which
the eggs are to be packed. The bottom of the box
is then covered with moss, and it is placed in the
pan. The moss used is such as grows in swamps or
in wet places, as on the stonesin a brook or the
timbers of an old dam. It may be  collected ‘and
kept all winter in a damp place in a hatching house.
The moss must be well washed to free it from dirt
and insects, and the green fibres must be cut from
the roots with scissors. Only the green, soft and
living fibres are used and the rest are thrown away.
This fine moss is once more washed thoroughly.
A very convenient way is to nail wire netting over
the bottom of an old soap box, cut the moss into
this, and dipping it into water, wash thoroughly.
By lifting the box out of the water the moss is
drained and is ready for use.

The eggs are then taken out of the trough and
counted by means of a graduated glass marked
with a file, so as to indicate five hundred or a thou-
sand, having previously counted the eggs carefully so
as to ascertain where the marks should be made.
When the eggs are measured, pour them into a
ladle small enough for the purpose. Then sink the
ladle beneath the water in the packing box, and by
gentle tipping it, the eggs will fall to the bottom of
the box on the moss, where they may be spread
evenly with a feather. A layer of prepared moss
must then be lightly laid over the eggs, without tak-
ing the box entirely out of the water. Then another
layer of eggs is placed on top, and so on until the
box is filled. It is then taken out of water and
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allowed to stand a little, so that the watcr may
drain off through the holes in the bottom, and the
damp, spongy moss be left, which forms an elastic
cushion to protect the eggs from the effects of sud-
den jolts on the journey, and to supply them with
oxygen. When the water is all drained off, the
covers are to be placed on the boxes, and tied on
with stout string. Great care must be taken not to
drop the box in handling it, as it would probably
result in the death of all the eggs. I have learned
this by experience.

A single box of the above dimensions will hold
about five hundred eggs of brook trout. The tin
boxes are then packed in sawdust in a pail or box,
which should be provided with a handle. The saw-
dust should cover the boxes for at least an inch, and
then, if they are not exposed to a freezing tempera-
ture, or a hot fire, and if not roughly handled, they
will travel thousands of miles in good condition. I
have kept them sixty days in such boxes and
hatched them successfully.

Care should be used that none of the eggs touch
the sides of the box, and they should not be pressed
too tightly. Clean,bright, tin boxes, free from rust,
should be used, as eggs coming in contact with
iron rust almost invariably die. Trout eggs stand
transportation best at about twenty days old. Fish
eggs are also shipped successfully in large quantities
in wooden crates packed in moss, the eggs being
laid on mosquito netting, and also covered with
a piece of the same, so as to keep them in place and
to facilitate unpacking them. They are also shipped
in wooden boxes which are fitted with wooden



78 HOME FISHING AND HOME WATERS.

trays, the under sides of which are covered with
Canton flannel tightly stretched. Each tray is
about an inch deep, and filled even full with eggs
so they will not shake about. A hundred thousand
or more can be carried successfully in a box about
eighteen inches square, for a journey of several
days’ duration ; but when shipped in this way, they
should always be in the charge of an experienced
man, who will see that they are properly handled, and
kept in a moderate temperature. One man could
take care of a million or more of eggs packed in this
manner.

CHAPTER XXIV.
CROSS-BREEDING OF FISH.

ALL farmers know something of the attempts that
have been made at crossing the breeds of stock, poul-
try, etc., and the results. The established methods
from which the best results have been obtained were
discovered by long years of study and actual experi-
ment. Hybridizing also extends to fruits, vegeta-
bles and flowers. It will undoubtedly be interesting
to know what has been done in the cross-breeding
of fish and the results. The first experiment I ever
tried in crossing the breeds of fish was about the
year 1869, when I made successful crosses of the
white fish and salmon trout, and striped bass and
shad. These attempts were kept sight of only so
far as to hatch out the fry, and what kind of a fish
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the combination made consequently remains un-
known.

In the year 1877, I made some experiments in
crossing the native brook trout with the California
salmon, the spawn of the latter having been sent
from the Pacific coast, and the fish hatched and
reared at the Caledonia hatchery. The result of
this experiment was that the fish were nearly all
deformed in some way. We kept some of them until
they were eight or nine years old. They showed
characteristics of both parents, but resembled the
salmon rather more in general appearance than the
other parent. When they were between three and
four years old they began to show indications of
spawning. One of the peculiarities discovered was
that male fish were either absent or sterile. On at-
tempting to take the spawn from the females artifi-
cially, an unexpected difficulty was encountered.
To all appearances they had the organs of the
brook trout and the eggs of salmon, which are much
larger than those of the brook or speckled trout.
By the careful use of a knife we took the spawn from
the fish, gently pressing the forefinger down the
fish’s abdomen. There being no milters, we tried to
fertilize the eggs thus taken, by using a male brook
trout, but without success, as none of the fertilized
eggs ever produced fish. The original fish grew
well, and when about three and a half years old
some of them weighed nearly if not quite two
pounds. The cross never amounted to anything
practically, but had much interest as an experiment.
The salmon used had been hatched and reared en-
tirely in fresh water, and were consequently not in
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as good condition as those in their natural
waters.

The most successful cross I have made, and the
one which produced the finest fish, was between
brook trout and lake or salmon trout. These fish
were mostly beautiful in their markings, very sym-
metrical in shape, and were perfect hybrids in every
way. As with the first mentioned cross, the brook-
salmon trout showed marked characteristics of both
parents. The spots, though not as brilliant as those
of the speckled trout, were much brighter than those
of the salmon trout, but in shape they seemed to
more nearly resemble the lake trout than the other.
They breed naturally, and a fair percentage of their
eggs hatch. Their spawning period comes in almost
exactly between that of the brook trout and
salmon trout, which is from about October 25 to
November 25, the straight salmon trout com-
mencing earlier and the brook trout later. The size
of the eggs produced by the hybrids was also nearly
exactly between those of the respective parent fish.
The speckled trout eggs of Caledonia Creek measure
six eggs to the inch, while the salmon trout measure
four ‘and a half eggs to the inch—the cross com-
ing in between the two, measuring five eggs to
the inch.

The hybrid fish have grown to a weight of over
five pounds, strong and vigorous fighters on the
hook, and equal to either of their parents as table
fish. We have also carried this experiment still
farther by crossing the hybrids with the straight
brook trout, giving us a fish one-fourth salmon trout
and three-fourths brook trout, with characteristics
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proportionate to the cross. We then crossed this
fish with the brook trout, which gave us a fish one-
eighth salmon trout and seven-eighths brook trout,
and these fish can scarcely be told from thestraight
brook trout, even by an expert.

I have also made other attempts at crossing dif-
ferent breeds of fish with more or less success, but
as yet I cannot say that any particular practical
benefit has been derived from such attempts. They
are valuable in so far as demonstrating what can
be done in this direction. In fish culture as well as
nearly everything else, all discoveries of value have
been the result of actual experiment, and it is
through this means that we ascertain the truth or
falsity of our theories.
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The Soil of the Farm...... .. ... .....co..0t s o e 100

Thomas. Farm Imp]ementsandMachmery M i~ ot s et SLAOR
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Tim Bunker Papers; or, Yankee Farming............ 1.50
Tobacco Culture. Paper ..................................... S )
Treat. Injurions Insects of the Farm and Garden OSSPy st e e g 0 {1 1
Villes. School of Chemical Maunres ........ .. 1.25
—-—— High Farming without Manures. 25
Artificial Manures.... .. ..... . 6.00
Waring. Book of the Farm 2.00
——— Draining for Profit and I{ealth X 1.50
—— Elements of Agriculture....... vovviuieniiiiiiiieiiiiiiians 1.00

——— Farmers’ Vacation.. oAb B Bl A
——— Sanitary Drainage of Houses and Towns o s ST s v e e S SREa]
——— Sanitary Condition in City and Conntry Dwellmvs .......... .50
Warington. Chemixstry of the Farm.. L PR B A 1.00
White. Gardening for the South .......... ........ ot g RN 2.00

e
FRUITS, FLOWERS, ETC.

American Rose Culturist..... R o SR e e g .30

American Weeds and Useful Plants it o B A
Boussingault. Rural Economy ...... ....c.ceeeeeen. AN sty i)
Choriton. Grape-Grower's Guide..... .ccovvvriivnneninnnies ceenee. 5

Collier, Peter. Sorzhum, its (,ultule and Manufactme.
Common Sea Weeds. Boards.
Downing. Fruits and Frait Trees of Aerl

—_— Rural Essays....oeeueven ..

Elliott. Hand Boouk for Fruit-Growers. Pupel 60c. Clolh A (11)
Every Woman her own Flower Gardener........ .. 100
Fern Book for Everybhody ..... £ & 50
Fuller, A. S. Guape Culturist..... o o : 1.50
—e Illustrated Strawberry Cultuust A PR
e Small Fruit Cniturist. New Edmon od ol B0)
Fulton. Peach Culture. New and Revised Edition ... Al g S0
Heinrich. Window Flower Garden...................ovevviniiien oes Artd
Henderson, Peter. Hand Book of Plants 3.06
Practical Floriculture.... 55 1.50

Hibberd, Shirley. The Amateur’s Flower Garden g 2.50

_— The Amatenr’s Greenhouse and Conser vaxmy 2 50
- The Amatenr’s Rose Book....... ............. 2.50

Hoopes. Book of Evergreens.. .. .. : g 3.00
Husmann,Prof.Ceo. American Gmpe growing and Wme\mkmﬂ 150
Johnson. Wmtcl Greeneries at Home.......... ot e P a0 B 100
Moore, Rev. J. W. Orange Culture.. 3 ]0(-)
My Vineyard at Lakeview ... .......... a: Lg;)
Origin of Cultivated Plants 175
Parsonst OtheRage: s ke ohali. vone AL o M vn aniia b Tosy 150

uinn. Pear Cultare for Proﬁt New and Revused Edmon O St S0

ivers. Miniature Fruit Garden .....coceviiureieiinnnieenen... veees 100
Rixford. Wine Press and Cellar...... RN o b T P SO D 1 2 N s |
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Robinson. Fernsin their Homesand Ours..........cc.ovvvvunnnnn.. 1.50
Roe. Success with Small Frafifs......coiiiiinr o tiiiiiiieerinneennns 2.50
Saunders. Insects Injurious to Fruits... .......00................. 3.00
Sheehan, Jas. YourPlants. Paper........... . B0 A e 1
Stewart. Sorghem and Its Products 1.50
Thomas. American Frait Culturist..... .. .. 2.00
Vick. Flower aud Vegetable Garden. Cloth. ... 1.00
Warder. Hedges and Evergreens ............. . 1.50
Webb, Jas. Cape Cod Cranberries. Paper. ...................... 2 Al
White. Cranberry Calture .. ... .....c.oeen.. g

Williams, B. S. Orchid Grower’s Manual

Wood, Samuel. Modern Window Gardening ....... .. e SRR .. 125

Cattle, ﬂugs, Horses, Sheep, Swine, Poultry, Etc.

CATITLE, SOIEEP, AND SWINE.

Allen, L. F. American Cattle. New and Revised Edition........... 2.50
Armatage, Prof. Geo. Every Man His Own Cattle Doctor. 8vo.. 7.50
Armsby. Maunal of Cattie Feeding.........o..cooii cieiiis el 2.50
Cattle. The Varieties, Breeding, and Management............ I o S5
Coburn, F. D. Swine Husbandry. New and Revised Edition.... , 1.7
CIoK.aDizcases of SheeDy ... st B S T s L E s R S Re AR At 1.25
Dadd, Prof. Geo. H. American Cattle Doctor. 12mo... 1.50

—— American Cattle Doctor. 8vo. Cloth...... 2.50
Fleming. Veterinary Obstetrics....... ....coooiiiiiiiiin s s . 6.00
Cuenon. OnMilchCows ........ AR P T . 1,00
Harris, Joseph. OuthePig 237 1E0
Jennings. OnCattle and their Diseases...... Vs oo A e W s A &

s On Sheep, Swine, and Poultry,....... EP £ v on oo sy

oS

4
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Jersey, Alderney, and Guernsey Cow ...... ....... 225 S
Keeping One Cow.........cco.oevnenennn oo

Macdonald. Food from the Far West. L
McClure. Diseases of the American Horse, Cattle, and Sheep.

Mccomble, Wm. Cattleand Cattle Breeders....... ........... . 150
Martin, R. B. Hog-Raising and Pork-Making............ ....... 40
Miles. chk Broedingdvs 1o L TS SR S R S R 1.50
Powers, Stephen. Thce American Merino for Wool and Mutton.
Aspractieatand valitable work. (5000l o8, Ll S U M e S 1.50
Quincy, Hon. Josiah. OnSoiling Cattle......... e e 125
Randall. Fine Wool Sheep Husbandry. ..o.oovveeneiiiiiia..... . 1.00
—-—— Practical Sheplierd..... .oiicieiiniioiaien sdbensin: 2.00
——— Sheep Husbandry. ..ocvvviee co ceevvvnininnnn T o B 1.50
Reasor. OntheHog.........ooviiit vivnnn, FRIOER A e . 150
Sidney. OnthePig......coooooieiiiiii il Ll Lonjilafe s ae .50

Shepherd, Major W, Prairie Experience in Handling Cattle.., 1.00
Stewart, Hen ry. Shepherd’s Manual. New and Enlarged E Ldmon 1.50

Stewart, E. W, Féeding/Animals...q. 25000 sl 0 o &Gl SR
The Sheep. Its Varieties and Management, Boards............... 5
Youatt and Martin. OntheHog........ ....ooiive cieaiuann.. 1.00

GO URTEL 00 Bheep. . 0. .., iy L e SR R O

DOGS, ETC.

Burgess. American Kennel and Sporting Field. 8vo.... 3
Dog—-The Varieties and Management... .. SRR
Dogs of Great Britain, America, and Other Coun-
tries, Compiled from Stonelienge and other Standard Writers, The
most Complete Work ever Publishe. on tlie Dog. 12mo

Forester, F. 7The Dog, by Dinks, Mayhew, and Hatchinson. 8vo... 3.00

Floyd, Wm. Hintson Dog Breaking. 1m0, i . 00 L milet o e ub
Hallock, C. Dog Fauciers’ Directory and Medxcal Guide, 18mo. T
Hammond, S. Dog Tralning. 12mo.... ....... PR 2

Hill, J. W. Management and Diseases of the Dog. 12mo. 4
Hooper, J. J. Dogand Gun, Paper........ L s
Hutchinson, G. N. Dog Breaking. PR SA MTs  C

ldstone. TheDog. Illustrated. 12mo . 125
Laverack, E. The. Setterd 4100 oo ot M i Tl & s . 3.00
Mayhew, E. Dogs; Their Manazement. 16mo............. .. ..... 5
Polr;)ts for Judging Different Varieties of Dogs. i
A A A T = I N o A B L R R T 2 .

Richardson. Dogs; 'I‘helr Origin and Varicties. Paper 30c. Clnth .60
Shaw, T. Vero. Ilustrated Book of the Dog. 4t0...c.eurvueery... 1250
Stables, Gordon. Onur Friend the Dog. 8vo... S \
e Practical Kennel Guide... g
— Ladies’ Dogs as Companions..... ...... vveeue 2.00
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Stonehenge. The Dog in Health and Disease. 8vo..
— Dogs of the British Islands. 8vo
—— The Greyhound....... ..... v

Youatt. Onthe Dog. 8vO..........cc.oouu......

HIORSES, RIDING, ETC.

Anderson, E. L. Modern Horsemanship. 8vo . ....... ...... = 100
S The Gallop. 4to. Paper.
Armatage, Geo. Every Man His Own Horse Doctor, together with
Blaine’s Veterinary Art. 8vO0. § 10I0OCCO. .everevns vreenn voennnnns 7.50
Armatage. Geo. Horse Ownerand Stableman’s Companion, 12mo  1.50
Battersby, Col. J. C. The Bridle Bits. A valuable little work

on horsemanship. Fully illnstrated. 12mo................ Rt 382 1.00
Baucher, F. New Method of Horsemanship. 12mo........ ....... 1.00
Bruce. Stud-Book. 4vols................ e . 85.00
Chawner, R. Diseases of the Horse and How to TxeaL Tllem 12mo 1235
Chester. Complete T'rotting and Pacing Record ............ ....... 10.00
Dadd, G. H. American Reformed Horse Book. 8v0................. 2.5

— Modernt Horse Doctor, 12mM0........ voceveevnennn.s . 150
Day, W. The Race Horse in Training. 8vo..... .. AR AN N 6.25
Du Hays, C. Percheron Horse. New and Revised Edition. 12mo.. 1.00
Dutant. Homeback Riding .. il il i ey i 1.25
Famous Horses of America. Cloth. 4to....... ........... 1.50
Cleason, O. R. How to Handle and Educate Vicious Horses...... .50
Coing, J. A. Veterinary Dictionary, 12mo...........coeeinens. ..
Herbert, H. W. Hints to Horse Keepers. 12mo.... .......

Helm, H. T. American Roadsters and Trotting Horses.
Horse, The; Its Varietics and Management. Boards.

Howden, P. How to Buy and Sell the Horse. 12mo................
Jennings, R, Horse Training Made Easy. 16mo... .

T The Horse and His Diseases. 12mo....
Law, J. Veterinary Adviser. 8vo... ...... . ...ceciiiiiiiiiiilL,
L|autard, Chart of Age of Domestic Ammals ......................

_— Animal Castration. 12mo... ... ..... . cioceieiiian...
Manning. The Illustrated Stock Doctor.. .....o..oeiviveneeiian. k
Mayhew, E. Tlustrated Horse Management. 8vo... .

(i Ly Horze Doctor. 8vO...............
McClure, R. Diseases of American Horges. 12mo.................

- American Gentleman’s Stable Guide.
Miles, W. Onthe Horse’s Foot. 12mo................. ...

Rarey. Horse Pameian@-Farrior. C106MeL ) ealnil i K ke Elnit s

Riding and Driving.. -...........c.. ool i B P 20
Riley, H. Outhe Mule. 12mo... .....ocooooiiiiieiiiioiieniiie. 150
Russell. Scientific Horse-Shoeing...... ..., . 3.00

Saddlie Horse, The. Complete Guide to R]d]n" and Training.... 1.00
Saunders. Horse Breeding. 12mo............ Rl R O W 2.00
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Stewa rt, R. American Farmer's Horse Book. 8vo................. 3.00
Stonehenge, Every Horse Owner’s Cyclopedin, 8vo........... ... 3.%5
—_— On the Horse in the Stuble and the Fietd. English

Edition. 8vo.........
e On the Horse in the Stable and the Field. American
EQILION. - IO, o oot T a2 Tl 2.00
Tellor. Diseases of Live Stock. Cpoth, 2.60; Sheep....... .......... 3.00
Wallace. American Stud-Book., Pervol................ A e s L)
Williams. Veterinary Medicine............ ............... ... 5.00
e Veteriunary Surgery ........ccoeevvvereen. vt 100
Woodruff. The Trotting Horse in Amcrica. 12mo. R DY ]
w°ods, Rev. J. G. Horse and Man............. P T,
Youatt & Skinner. The Horse. 8vo...... e | 1226
Youatt & Spooner. “ “ 12mo 1.50
e O
POULTRY AND BEES.
Burnham. New Poultry BooK........c.cot vevivvvneiininnennnes 1.50

Cook, Prof. A. J. Bee-Keeper's Gnide or Manual of the Aplaxy 1.25

Cooper, Dr. J. W, Game Fowls
Corbett. Poultry Yard and Market.

Felch, I KL Poultry «Culttire, oon o' ol oot
Halsted. Artificial Incubation and Incubators. Paper .... ..........
Johnson, G. M. S. Practical Poultry Keeper. Paper..
King. Bee-Keeper’s Text Book..... ...... ... ..., LSl
Langstroth. On the Honey and Hive Bee......... S g eoves 200
Poultry, Breeding, Rearing, Feeding etc. Boards .. ........ 50
Profits in Poultry and their Profitable Manage-
ment. Most complete Work excant..... .. ....... ........... 1.00
Quinby. Mysteries of Bee-Keeping Exp)mned (Edltetl by L. C. Root). 1,50
Renwick. Thermostatic Incubator. Paper 36c. Cloth.............. 56
Root, A. 1. A, B C,of Bee-Cultie s oo 00T 25m ot Sk st s L 1.95
Standard Excellence in Poultry............. LA S 1.00
Stoddard. An Egg-Farm, Revised and Eularged.............. B 57 .50
Wright. Linstrated Book of Poultry....... S e - s 5.00
——— Practical Pounltry-Keeper... ... P N A P LR 7 7 2.00
——— Practical Pigeon Keeper...........ccoovvvviiiniiiiiiiiiinnn, 1.50
V2
( G©
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Qur Sporteman’s Books

ANGLING, FISHING, ETC.

Burgess, J. T. Practical Guide to Bottom Fishing, Trolling,
Spinning, Fly, and Sea Fishing. 8vo.. b6 S AR Y RS
Fish Hatching and Fish Catchlng "By Roosevelt and
I N L N e L S I DS
Forester, F. Fishand Fishing. New Edition. 8v0.................
— Fishing with Hook and Line. Paper..................
Fysshe and Fysshynge, from the Boke of St. Albans..........
Hamiliton, M, D, Fly Fishing. 12mo............. TS et et
Harris. The Scientific Angler—Foster.... ... ... .coovuneuineene cuns
Henshall, J. A. A Bookof theBlack Bass. 8vo..................
Keene, J. H. Fly-Fishing and Fly-Making.. 12mo. Just Published..
e Practical Fisherman, 12mo.... .....................
King, J. L. Trouting on the Brulé¢ River. 12mo....... o 3t SRRt
Norris, T. American Fish Culture. 12mo.....................
B — American Angler’s Book. 8vo..... .... PR
Orvis, Charles F. Fishing with the Fly. "Crown vo..... s.ooes
Pennell, H. C. Bottom; or, Float Fishing. Boards...........
— Fly-Fishing and Worm-Fishing. Boards..........
e Trolling for Pike, Salmon, and Trout. Boards....
BRI 5o L 20 8- . S L S s e T s o8 e
Random Casts {rom an Angler’s Note Book... ..... ..... .....
Roosevelt, R. B. Game Fish of the Northern States and British
Provitiees.” AAMO. R a0 Wi UG A SR
—_— Superior Fishing: or. the Striped Bass, Trout
Black Bass, and Blue Fish of the Nmthem
States., 12moO: .o gk, 0. 3 e T

.50

1.50
2.50

25
1.00
1.75
1.50
3.00
1.50
4.00
1.50
1%
5.50
2.50

.50

50

50
2.50

.50

2.00

2.00
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Roosevelt & CGreen. Fish Hatching and Fish Catching.... ..... 1.50
Slack, J. H, Practical Trout Culture. 12mo.... ....
Scott, G. C. Fishingin American Waters. 8vo .
Walton & Cotton. Complete Angler. 8vo.....
¥ N Bohn....
—_— #, b Chandos...... ..
— & 51 18mM0 . . .o A

————

BOATING, CANOEING SAILING, ETC.

Canoeing in Kanuckia. 12mo............cccoceen ooieiine 5
Fellows, H. P. Boating Trips on New England Rivers. 12mo..... 1.25
Frazar, D. Practical Boat Sailing. 16mo..................c.c0 oieee 1.00
Henshall, J. A. Camping and Cruising in Florida. 12mo........ 1.50
Kemp, Dixon. Manual of Yacht and Boat Sailing (the Standard
Authority). Royal 8vo. Illustrated.......c..ccoeeevnuieniioneirnennn 10.00
Kemp, Dixon. Yacht Designing. Folio.... .......c.ceicviinenns 25.00
Kunhardt, D. T. Small Yachts. 4to, 146 X1, ...c.oeeeniinees 7.00
Prescott, C. E. The Sailing Boat. 16mo.......cceu covoviniinnns 25
Steele, T. S. Canoceand Camera. I2MO....ceiveeneiiiernrennennes . 150
Swimming. Routledge. .........c.ocvevininiennn. 5 AT .20

—ao—

FIELD SPORTS AND NATURAL HISTORY.

American Bird Fancier. Enlargededition............... .... 50
Adams, H. G. Favorite Song Birds.....oveeeniiiincensiensaonsien
Archer, Modern. Paper..... ....cocooccieriiiioniieiiones oee .15
Bailey. Our Own Birds...............coc0e R A\ 11 2 1.50
Bird-Keeping. Fully Illustrated..... ..... 5 1.50
Brown. Taxidermy ....... cecoeeiiceiiiinnnreeneiceceannes o tonns 1.00
Canary Birds. New and Revised Edition. Paper, 50c. Cloth..... 5
Coues. KeytoNorth American Bivds............. P SR D o 7.50
Cocker. Manual..... . cov veiicioneisienonaercosiarenosstancnaacacs 1.50
Edwards. Rabbits .......ccicieeieeieaiiiiiiitnecee sarciiiaciiiene
Coode and Atwater. Menhaden............. LR 00
Holden. Bookof Birds .......c.coivieiieeiersssssessaroranos sses R
Lawn Tennis Hand Book........... R 5
Packard., Guide to Study of Insacts......ceeeereeneerannrns easonne 5.00
——— Half Hour INSeCtS......cceeeruearoassssnneasasoscnssacces . 250
——  Common InBeCtS.....vovuee sevseracosanonnaas seceaccee 1.50
Practical Rabbit Keeper... .....cooooieereiiiiiiinneenee 1.50
Swimming, Skating and Rinking.......ccccoooeeeeeee .2
Van Doren. Fishesof the Eust Atlantic Coast.....coooeouienienes 1.50
Warne. Angling. Boards............ ..... ... .50
Wilson. American Ornithology. BVOIS .. c.eceeeeiiiiimiaienenns

Wiison and Bonaparte. American Ornithology. 1vol....... 7.59
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HUNTING, SHOOTING, FISHING, ETC.

Adirondacks Guide. Wallace............... .......... esenae s 200
Amateur Trapper. Boards.. ................... . s eer ae T W40
Batty, J. H. How to Hunt ANAIBIA T FHRIFR =< A L TN 1.50

——— Practical Taxidermy. 12mo............. S [ )
Barber. Crack Shot—tlie Rifleman’s Gnide. 12mo..
Bogardus, Capt. Ficld, Cover, and Trap Shooting.
Bumstead. Outhe Wing..................... S R
Dead Shot. A Treatise on the Gon...

Farrow. How to Become a Crack Shot. 12mo ..................... 1.00
Forester, F. Lifeand Writings—D, W. Jndd. 2 volumes. 8vo.... 3.00
— Field Sports. 2 volnmes, 8vo................. A 4.00
Lot Complete Mannal for Young Sportsmen. 8vo, o 2,00
— American Game in its Season. 8vo....... .... ...... 1.50
Cildersieeve, H. A. Rifles and Markmanship. 12mo... . 150
CGloan. The Breech-loader.........ocoviiiiiiiniiiiniennaan., A ]
Could, J. M. HowtoCamp Ont. 16mo..........c...oo. ool L. At
GCreener, W. W, Choke Bore Gung. 8vo.........ccooiiiies ona 3.00
—_— The Gun and its Development . 250
CGun, Rod, and Saddle. ‘“Ubique™.... . 1.00

Hallock. Spo: siman’s Gazeteer and General Gmde-—A ’I‘reanae on a]l
Game and Fish of North America. Instrnction in Shooting, Fishing,
Taxidermy, and Woodcraft, with Directory of Principal Game Re-

sorts and Maps. New and Revised Edition. 12mo........ ........
Henderson, H. Practical Hints on Camping. 12mo......
Lewis, E. J. The American Sportsman. 8vo........... ......

Murray. Adventnres in the Wilderness. 12mo
Murphy, J. M. American Game Bird Shooting.
Newhouse. Trapper’s Guide. 8vo..... o RSB e Suf Gt

Pistol, The—How toUse. 12mo.............ccoooiiii il i,
Prescott C. E. Practical Hints on Rifle Pracfice with Military

Roosevelt, R. B. Florlda, and tlxe Game Water Birds ofthe Auan-
tic Coast and Lakes of the United States. 12mo....... ..... ...... 2.00

Samuels. Birds of New England and Adjacent States...... .. 4.00
Shooting on the Wing. 16mo S,
Smith, CGeorge Putnam. The Law of Field Sports.. .. . 1.00
Stonehenge, Rural Sports—The Standard Encyclop=edia of Fneld
BHIONIN. A FAOL00C0, +8V0 5,70 L s oL B o KT a £ 0 oot o et 5.00
Thrasher, H. Hunterand Trapper. 12mo............ ........... S5
Wingate, G. W. Manunal for Rifle Practice. 16mo............. B )
Woodcraft. ‘‘ Nessmuck.,” I2mO......... ceevvevnnnnnns e A . 100
o)
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ARCHITECTURE, ETC.

Allen, L. F. Rural Architecture............ O OBt o P 1oy 1.50
Amencan Cottages...........ccc coeenn oot B o o dak 5.00
Ames. Alphabets . _......

Atwood. Country and Submban Houses '
Barn Plans and Out-Buildings...

Bell. CarpentryMade BuBy.... . ..ciiieiaeeroinesosaniiee A N LA
Bicknell. Cottage and Villa Architecture...............coeen vvvnnnn
———  Detail Cottage and Constructive Archltecture ........ st 6.00
———  Modern Architectural Desigus and Details................. 10.00
——  PublicBnildings New.....cooviiiviiiiieeininnn conen o5
- Street, Store, and Bank Fronts. NeW.... .....c.covvoevan 2.50
—— School-House and Church Architecture........... . 5 Stahh 2.50
—— Stables, Out-buildings, Fences,ete......ccvvi vevnvunen... 250
Brown. Building, Table and Estimate BooK.........ocoeen ciuenn. woies o 1260
Burn. Drawing Books, Architectnral. Illlnstrated and Ornamental.
SV Gl RIIaCh, . . Ly TR e L e LA oL 2L e o 1.00
Cameron. Plasterer’s Manual...... ......oviviniiienennnns ek oo
Camp_ How Can I Learn Architecture....... ... S T a e
Copley. Pilainand Ornamental Alphabets .. ...... ..... < (38 TR 8 00
COttages. Hints on Economical Boilding... .........coovevinenn..
Cummings. Architectural Details............ ..o coiiiiiinnia,
Elliott. Hand Book of Pruactical Landscape Gardemng
Eveleth. School-House Architectnre........... ........
Fuller. Artistic Homes.. A T e o X EAoC s 1 o o
Cilmore, Q. A. Roads and Stleet Pavementstey St s Soi ey

Could. American Stair-Builder's Guide. .......
~——— Carpenter’s and Builder’s Assistant....
Hodgson. Steel Square ........ ............
Holly. Artof SawFiling ....... ..........
Harney. Barns, Out-Buildings, and Fences ..
Hulme, Mathematical Drawing Instruments...,.......
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Hussey EEameBuildingd e u s S Lk 3

—— National Cottage Architecture........coveeneenienrinnnnnnnn.
Homes for Home Builders. JustPublished. Fn]ly Illnstrated. 1. 50
Interiors and Interior Details............... . .50
Lakey. Village and Country Houses ....... .. A N o e, e )
Modern House Painting ... ........ .....c.....oi 5.00
Mo rckton. National Carpenter and Joiner ....................... 5.00
National Stair-Builder......... ........... o 1)
Painter, Gilder, and Varnisher’s Compamon ...... 1.50
Palliser. American Cottage HOmMe8.... ...cvvvvvtriaenniniininnnn... 3.00
Model Homes. oo ooveieennns R Y i S e et SR
———  Useful Details 2.00
Plummer. Carpeuters’ and Builders’ Gmde.... R bR A s}
Powell, Fouundationsand Foundation Walls... ....... .............. 2.00
Reed. Cottage Houses ............ ...... G OO S DY (08 SF ok - . ) . 125
——— House Plans for Evelybody RN 0 « ol ol T Y IV R 1.50
G TTIRATBL Y bl L oy JRI00 Lo ST 9% juss e snolas oo ive'e WNEW oe it 8100
Riddell. Carpenterand Joiner Modernized......oooviieiiiiiiioii., .50
——— New Elements of Hand Railing.... ....coovviiinnianen. R oA
—— Lessons on Hand Railing for Learn®rs........ ............. . 5.00
Rural Church Architecture................... .. ol 4.00
Scott. Beautiful Homes........... e 10 i R ihe, o e S .50
Tuthill. Practical Lessons in Architectural Drawnw ................. 2.50
Weidenmann. Beautifying Country Homes. A superb qnmm Vol. 10.00
Woodward. Cottages and Farm Houses..................... .0 s W LT
- Country Homes:.\s. ... el iitecveevoans Pt A e | 11
—_— National Architect. Volumes 1 and 2. Each .. 15.00
e Suburban and Country Houses........... ke o 8] SR eV ... 1.00

MISCELLANEOUS.

Collection of Ornaments...............
Common Sea Weeds.. .
Common Shells of the Seashore

Corson, Miss Juliet. Cooking Schoot Text Book
Twenty-five Cent Dinners. New Edltlon 25

De Voe. Market Assistant....... ... cooiiiiiiiiiiiiiiiien ceiieean
Dussauce. On the Manufacture of Vinegar. 2
Eassie. Wood and its Uses.......... cooiiiiiniinen covennn ceueieen
Eggleston OIS, e . e la el A it x s
_ Circuit Rider... ... cccoer cacenee A OPRSOE A LA K1)
e School Boy............ PR ARy o s g I B b o e - AL
— Queer Stories.........iiiiies ver aeaene s N 1.00
——— End of the Worid o S SRS 1.50
— Mystery of Metmpolbvﬂle ........... = 1.50
—— Hoosier Schoolmaster.. ......... . s C )
Elliott, Mrs. Housewife. New and Revised Edition.... .. 1.2

Ew|‘ng Hand Book of AGICUIUIe «ooiiiyune trrras cner coveererere 2D
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Ferns and Ferneries. Paper... ....... e SO O = an ] st o] 25
Fisher. GrainTables....... e Yt a9 B LY N e~ A AR A 40
Fowler. Twenty Years of Inside Life in Wall Street.. NS =5 )
Cardner. Carriage Painters’ Manual . A s e S 100

—— HowtoPaint... .......oo.cei it tiiiiiiiies see aaes 100
Hazard. Butter Making........ ... o R iR ST AT ZER AN 25
Household Conveniences.... ..............cooiviiiiiiiine 1.50
How to Detect the Adulterations of Food. Papex .25
How to Make Candy... b e e A et AT SRR 3o rRyadal
Leary. Ready Reckoner. ................. o s e g Heiteis 0 s s ST BTG R AL
Myers, FIGVANATCIZATEL o\ i e o b < o hes dnethoonie s S0s s & o Bahrpunite o RO 25
Our Farmers’ Account Book... .....cco.ocvuie vivieai. 100
Parloa, Miss. CookBook........ ..... ... e T cessensensseies 1,60
Ropp. Commercial Calculator....... et s e T UL 50
Scribner. Lumber and Log-Book...... e es s haalils s gteoaei SN e R A
Ware. TheSugarBeet...........ccovvevnauun. PRRRE R o % ey e 4.00
Weston J. Fresh Water Aquarium. Paper.... ..... ccovvviviinn.. 25
Weir, Harnson_ Every Day in the Country.......ccee0veveveann. b (]
Wingate, Gen. G. W. Through the YellowstonePark....... oo, 150
Williams. Ladies’ Fancy Work......o. ceovvn veneneee cnneann PPRESNER. |l

—_— Evening Amusements.........cocueeun..

_ Beantiful. HOmMes "\ vl varmas 56 oot siorciels

s — Ladies’ Necdle Work .........

Artistic Embroidery ...... ......

Willard. Practical Butter BooK......cc. vt viiiieiiennienneaennn o

Practical Dairy Husbandry
Warne’s Useful Books. Boards. With practical Illustmtmns :
The Orchard and Fruit Garden. By ELIZABETH WATTS.......... .50
Vegetables and How to Grow Them. By ELizABETH WATTS .... .50

Cattlle and their Varieties........ ols) TeT el otiie ofetoie eins i3 PP I SETIEE .50
The Dog and 1ts Varfeties.........0.cocoiimaniis v .50
Flowers and Flower Garden. By ELIZABETH WATTs ............. 50
Hardy Plants for Little Front Gardeng..... .. . cieeiivicveenne.en 50
Poultry—Au Original and Practical Gnide to their Management .50
The Modern Fencer. By Capt. T. GRIFFITH......c.c0vvv.00e-nr.. .50
The Modern Gymnast. By CHARLES SPENCER... ...... sats s e 4 50
Cattle and their Varieties and Management.... 5
The Horse and its Varieties and Management.. M5

Sheep and its Varieties and Management......o.voeivecisvsovesces oD

Vz



1t 0. JUDD (0.’S ALPHABETICAL CATALOGUE.
OUR LATEST BOOKS.

OUR HOMES; HOW TO BEAUTIFY THEDM,... .... $1.00
Full of Suggestious for making the Home Attractive, and finely
Illnstraied. Cloth, 12imo.

A B C OF AGRICULTURE.. ..... O e 7D R e T R A ¥4
By Masox C. WELD, aud other writers. A Valuable and Practlca]
Manual.

FARM APPLIANCES....... AL b P A s gath ¥ ey nim A $1.00
Fally Tllustrated. Cloth, 12mo.

FENCES, GATES AND BRIDGES.......... Sei et ee bl 00
Profusely Hlustrated. Cloth, 12.110.

QUINCE CULTURE.... .. R BRES TP oo W o ok
By Rev. W. W. MEecH. Cloth, 12mo.

THE WINDOW FLOWER GARDEN...................... 35
By Jurius J. HEINRICH. New and Revised Edition, Cloth, 12mo,

THE PROPAGATION OF PLANTS.. .............o.. .. $1.50

By Anpirew S. FULLER. Giving the Principles which Govern the
Development and Growth of Plants, their Botanical Affinlties and
Pecnliar Properties, Ilustrated with numerous engravings,

THE DAIRYMAN?®S MANUAL.... ... e Sl A A e RO $1.50
By HexrRY STEWART, author of “Irri"atlon," “'I‘he Shepherd’s
Manual,” etc. Cloth, 12mo.

ILLUSTRATED DICTIONARY OF GARDENING....$5.00
A Practical and Scientlfic Encyclopedin of Horticnlture, for Botanists
and Gardeners, Editel by Geo. NicsorsoN. Vols. 1 to IIT now
ready. Price, each volume, $5.00.

PRACTICAL FLORICULTURE................... 03 .$1.50
A Guide to the Successful Propagation and Cultivation of Florists®
Plauts. Re-written and Enlarged. By PeTEr HENDERsON. Cloth,
12mo.

BROOM-CORN AND BROOMS....... o et i BN
New and Revised Edition.  Cloth, 12mo.
GARDENING FOR PROFIT. .. ....... ... ..$2.00

By Perer HENDERON. A new, entirvely re-writien, and greall Yy en-

larged edition of this well-known standard work., The best book on

Market aud family gardening, Fully Illustrated. Cloth, 12mo.
GARDENING FOR PLEASURE................... 5 .$2.00

By PETER HENDERsSON. New Edition, ureatly enlarwed.

For all who keep a garden for their own enjoyment, rather than for

gale of products, Fully illustrated. Cloth, 12mo.

Send your address immediately on postal card for our
80-page finely illustrated Catalogue of some 300 Rural
Books, and it will be sent you, FREE, by the Publishers.

0. JUDD CoO., DAVID W. JUDD, Pres't,
751 BROADWAY, NEW YORK,












RETURN TO the circulation desk of any
University of California Library'
or to the

NORTHERN REGIONAL LIBRARY FACILITY
Bldg. 400, Richmond Field Station

University of California

Richmond, CA 94804-4698

ALL BOOKS MAY BE RECALLED AFTER 7 DAYS

2-month loans may be renewed by calling
(510) 642-6753

1-year loans may be recharged by bringing books
to NRLF

Renewals and recharges may be made 4 days
prior to due date

DUE AS STAMPED BELOW

JAN 01199

20,000 (4/94)
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