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THE AMERICAN ASSOCIATIONS FISH, GAME, AND BIRDS OF SONG, THIS BOOK IB
EBSPKCTFULLT DEDICATED THE AUTHOR. PREFACE. As it might not be deemed kind in me to
inflict upon the reader my thousand reasons for writing and ilhistrating this book with pencil
sketches copied from life,l will therefore merely state that my experience of many years in the
practice of the gentle art, which has led me through so many scenes of beauty and loveHness, has
made me wish that aU the world might learn the enjoyment conferred by the practice of angling. I
have endeavored to portray the recreations of the angler in America, with his implements and his
game; adding a small tribute to the temperate and industrious class of men who follow for a
livelihood the hazardous business of fishing on the broad seas. An outline of the progress of
fish-culture in Exu'ope and America is also given, with pencil sketches illustrative of the art of
hatching and rearing fishes, including stairs and fish-passes for enabling fishes to surmount
mill-dams and &ll8. The fishes of our coast and estuaries, and the pecuUar methods adopted for
their capture, form not only a sealed book to Europeans, but to those anglers in America also who
confine their recreations to fresh-water attractions. Each game fish affords a distinct interest, with
peculiarities worth studying. My sketches may lack artistic finish, but possess the merit of correct
outline; and in the words of Raphael, " The outline is the picture." The reader may be assured that
fishing, whether for recreation or gain, entices its votaries to unexplored sources of revenue and
pleasure. I am under compKment to the following gentlemen: Francis Francis, of "The Field,"
author of "Fish-cul-ture," and « A Book on Anghng," has contiibuted valuable suggestions, which I
am pleased to acknowledge. Isaac M^Lellan. To this accomplished poet I am indebted for
contributing original verses to head my descriptions of several among our most important fishes.
Thomas Tod Stoddart, whose "Angler's Companion" has afforded me both information and
pleasure. Emile Blanchard, Member of the Institute and Professor of Katural History, Paris. James
Eennie, M.A., Professor of Zoology, King's College, London. Walter Brackett, Artist, Boston,
contributed the Brook Trout and Whitefish. J. B. Steams, Brooklyn, E. D. Frontispiece of a Striped
Bass, photographed from a picture painted by him. Seth Green, Mumford, N. Y. Fish-culture.
Stephen H. Ainsworth. West Bloomfield, N. Y. Natural Spawning Race. Middleton, Carman, & Co.,
Fulton Market. Statistics of Fishes. Gilbert Comstock, Fulton Market—wholesale department.
Fisheries Statistics. Andrew Clerk & Co., Maiden Lane. Samples of superior Flies and Split Bamboo
Rods. Pritchard Brothers, Fulton Street. Artificial Flies and fine Bass-reel. Mr. M^Bride, Mumford,
K Y. Fine Trout-flies and Stained Gut lines. John Shields, Brookline, Mass. Specimens of excellent
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the Streams 681 ON COAST AND ESTUARY FISHING WITH EOD AND LINR FISHING IN AMERICAN
WATERS. CHAPTER I. GENERAL CHARACTERIZATION OF FISHES. SECTION FIRST. ON seriously
contemplating the immensity of the watcre and their Innumciahle inhabitants, it is not difiiciilt to
realize tlic importance of these branches of material and animal nature, and I nhall consider myself
fortunate if able to present reasons sufficient to induce the employment of ait amount of time at all
commensarate with the iii-oper division of labor between land and water for the pnvposes of
health, wealth, and ivereation. Not only has a laiger portion of this terraqueous ball been
bequeathed to fish-kind than to maukitid, but " its first families" were also more richly endowed by
Pi-ovidence in beauty of form and of coloring. There was a perio<l wlien all the iu-habitantR of this
planet were fishes, previously to the sublime moment when "Goi> said *Let the dry land appear.'"
Tlie ancients thought that the illimitable bcanties of the waters were reflected in the heavens;
hence they gave to the eon-Btellaticns the naiues of fishes. Thus, prior to the time of B Galileo,
when the earth was believed to be a great flat plain, the celestial expanse was divided by them into
the northern and southern constellations, the most iippoitant of which were named after their
favoiite fishes. Out of the legends connecting these fishes with heathen divinities there have been
evolved and handed down to us, revised and improved, the signs of the zodiac, indicated in
almanacs by the figure of a man, which signs are still reverently consulted by both sailor and
angler; and the latter is never confident or hopeful of great success unless the sign be above the
loins. Whether or no this be a supei'stition bequeathed by the ancients I have not bestowed much
time in examining, but plead guilty to the weakness of individual faith, and feel confident of good
sport only when the sign is in the head, stomach, or bowels, but never when it is in the legs or feet.
Man, from his inferior share of the earth's surface, to which little space he appeal's confined
without a fin to dive or a wing to soar, contemplates with pleasure the scintillating heavens; while
the sublime roar of the ocean, its breakers beating the shores into fragments with its billowy
battalions in close lines, and in storms booming like thunder, penetrate his soul with awe and
reverence at the power manifested, to which, in comparison, his own is nothing. But it is not my
intention to estimate the power of the waters, or their value for bathing or manufacturing
purposes. My object is to show the reader the attractions of angling, and to convince him that
wherever commensurate efforts have been made, the waters have yielded greater profits to his toil
or skill than the land. I strongly advocate the maintenance of a largo maritime jx)wer. As a means
of wealth, the experience of the British Isles—isolated, and comparatively insignificant on the map
of the world as they are— proves that nothing is too exalted to be hoped for by a liberal maritime
power. But it is the wealth of the watere in the riches of their inhabitants to which I would chieflv
invite attention. As to the intelligence of fishes, comparatively lit- tie is known; bat I feel assured
that they would rank higher in the " scale of entities" than the fouilli class of vertebrate animals,
accorded them by Cuvier, did all men of thought and science appreciate and pursue fishing.
Fishing, as a term, is general; while angling is a special kind of fishing. The word angling is
supposed to have been derived from the bend of the hook, forming an angle; but the origin or
antiquity of the term is comparatively unimportant now. It is sufficient to know that the art of
angling " requires as much enthusiasm as poetry, as much patience as mathematics, and as much
caution as housebreaking." That field-sports were among the earliest and most respectable
pastimes of the ancients, we have abundant evidence from their poets and philosophers, such as
Aristotle, Plato, Cicero, and Horace; and that angling was practiced " with much success and love of

the sport is evident from the Ilali-eutics of Oppian, the only Greek poem now extant on this
subject;" but we learn from Athenceus that several other writers had written treatises or poems
upon fishing some centuries before the Christian era. " Fishing was a favorite pastime of the
Egyptian gentleman, both in the Nile and in the spacious * sluices, or ponils for fish,'* constructed
within his grounds, where they were fed for the table, and where he amused himself by angling,!
and the dexterous use of the bideiit^ a two-pronged spear for striking two fish at a time. These
favorite occupations were not confined to young j)ei-sons, nor thought unworthy of men of serious
habits; and an Egyptian of rank, and of a certain age, is frequently represented in the sculptures
catching fish in a canal or lake, with the line, or spearing them as they glided past the bank.
Sometimes the angler posted himself in a shady spot by the water's edge, and, having ordered his
servants to spread a mat upon the ground, sat upon it as he threw his line; and some, with higher
notions of comfort, used a chair, as' stout gentlemen' now do in punts. The rod * Isaiah xix., 10. t
Isaiah xix., 8. FisHiHO IN Amebican Wateeb. ' Aa Egyplliu geiUlL-mau nsblng. was short, and
apparently of one i>iece; the line usually single, thougii Histanccs occur of a double line, each with
its own hook, which was of bronze. In all cases they adopted a ground bait, as is still the custom in
Egypt, without any float; and though several winged insects are represented in the paintings
hovering over the water, it does not appear that they ever put them to the hook, and still less that
they had devised any method similar to our artificial-fly Ashing, which is still as unknown to the
unsophisticated modem Egyptians as to their fish." Prime kinds of flshos are, and have for some
years been, in the cities of this country, expensive articles of diet. It was CO in Athens; and the
following poem, quoted by Athcna^uA from"The Purple" of Xenarchus (Yonge's translation), is
presented for the bencflt of those who retail stale flsh from stands along the streets: " Foeu are
nonseiwe; for ther never nj A single thing that's new. But oU the; do Ja lo clothe old ideas in
language new; Taming the stiine things o'er and o'er again, And n|)i^i<ie down. But ua to
tiahmongeni. They're an inventive race, and yield to none In shameless condact. For as modern
laws Forbid them now to water their stale fish, Some fellow, hated by the gods, beholding His
fish quite dry, picks with his mates a quarrel. And blows are interchanged. Then when one thinks
He*8 had enough, he falls and seems to fiiint, And lies like any corpse among his baskets. 8ome
one calls out for water; and his partner Catches a pail, and throws it o'er his friend So as to
sprinkle all his fish, and make The world believe them newly caught and fresh.'* In regard to
propagating fishes, the experiments of the ancients amounted to little more than robbing the
nests of hei^ bivorons fishes, and planting the eggs in other waters; but the modems have, within
the past thirty yeare, invented successful theories for studying the habits of fishes at their aqueous
homes, in rapid streams, or placid lakes, and deep down into the depths of old ocean. As these will
be explained in this work under their appropriate titles of ancient and modern fish culture, I
merely allude to them in passing as having— through their developments of the habits of
fishes—opened up a subject so attractive as to have induced anglers and men of science to study
more assiduously and minutely these creatures of elegant forms, whose colors vie with the
rainbow, and reflect the hues of every precious stone. See their scin-tillant scales, their metallic
rays, and colors more beautiful than are given to birds of most favored plumage! What satin
sheen, aurora borealis, or heavenly sunset can vie with the prismatic colors of the living trout or
the dying dolphin ? What gold so finely burnished as the spots on the Spanish mackerel ? or what
shade of carmine so brilliant as the spots on a samlet? What so transcendently lustrous and
beautiful as a fresh-run salmon ? The Spanish mackerel, salmon, and bonetta combine to form the
models for the speed and beauty of our ships. Even as far back as the Revolutionary War, one of
our ships was named " Bonetta." In symmetry of form and beautiful coloring, fishes stand at the
head of animal creation. SECTION SECOND. PREREQUISITES FOR PISHING. In order to pursue
with success any branch of fishing, a knowledge of both the senses and habits of fishes is essentiaL
Angling is one of the most ancient methods of fishing, as proven by the centre-draught hook
exhumed at Thebes and at Pompeii. The hook used in China, when that realm was first discovered
by the Christians, was quite similar in bend, and all of the ancient models left nothing to desire but
a barb, which is the only improvement made in the shape of the com* mon fish-hook within three
thousand years. And it is worthy of remark, that the bend of the ancient hook is so like the best

hooks of the present day—eminently the O'Shaughnessy and the American Kinsey, the latter
known as the Pennsylvania hook—that some suspect ours to be a copy of the ancient bend, with
the addition of an Aberdeen barb. Our age, however, has surpassed all others in artificial disguises
to lure the finny tribes, and take the conceit out of them a thousand-fold faster than ever could the
ancients. The habits of fishes to be fished for, whether by angling or any other means, should be
carefully studied. So also should their food. ^* Fiiih have their various characters defined, Not
more by color than by mind." They have their times to eat and their choice of food. Thus the trout
will take ground bait or minnows as substantial food, but for his dessert he prefers rising to the
surface for flies. That most fresh-water fishes fast previous to important rain-storms I think has
become settled by the experience of old anglere. Their appetite appears to be improved by a
shower. Most fishes seem to scent the approach of a shower, and know by instinct that, with the
debris carried down by a rise in the stream, they will find a variety of food from which to select.
Pike generally bite eagerly when it rains; and both trout and salmon will rise to the fly most readily
daring a fall of snow or rain. Indeed, a snow-storm seems to improve the appetite of some fishes;
and rains which do not render the stream too turbid, but give to the water a slightly-darkened tint,
do not injure it for even fishing with the fly. It is a commonly received opinion that angling is not
as good as usual during easterly winds; but this is only true when the winds cause the tides to rise
so high on our coast that fishes change their feeding-grounds. Fly-fishing for both salmon and
trout are, in some waters, best during an cast wind. A really windy day is not good for fly-fishing.
The gentle, balmy breeze, which merely produces a catspaw ripple on the sui'face, and carries the
cast of flies out, so as to leave part of the merit for their graceful and snow-flake fall to the angler
and the rod, under " a sun of mild but not too bright a beam," form a few of the conditions which
give flyfishing its peculiar zest. The prejudice against an east wind with the American angler on the
Atlantic slope near the coast is probably caused by the fact that an east wind so raises the tides
along the shores, and sets it back in the estuaries and creeks, as to cover shoals and islets of
eel-grass. This gives fishes a wider range to forage and prospect over shallow and weedy places
for shrimp, shedder and soft-shell crabs, instead of remaining in the tideway to watch for bait
carried along by the current. To converse intelligibly about fishes, it is necessary to know the
names of their fins, for these give the means of locomotion ; and though this work is not intended
as a school-book, or to be especially scientific, yet, as all retailers of fisli-stories should know
enough of a fish to name its fins, I present on the following page the form of a fish, with the names
of them. The propulsive power of a fish is its tail or caudal fin. The pectorals and ventrals assist a
little in speed, but more especially in turning and diving, while the anal and dorsals serve as
centre-boards to a ship, to prevent leeway and being easily capsized. Of rapid swimmers in the
American waters, FrsuiNG ra Americas Waters. the Hword-fish, Spanish ma<;kerel, and the
salmon are considered the swiftest of the forked-tails; but the salmon has not, fitrietly speaking, a
forked tail; it is ntore properly crescent-shaped. Of sqiiare-taik, the brook trout, squeteague, and
Southern estuary trout are the swiftest swimmers. SECTION THIRD. GENERAL HABITS AIJD SENSES
OF FISHES. Generally speaking, the principal habits and instincts of a majority of the finny annies
consist in eating and protecting themselves from being eaten. The fact that over two tluixls of the
surface of the globe is covered by the sea, and that large parts of continents are covered by lakes,
traversed by rivers, and occupied by marshes, provbs the impossibility for man to have scanned
with perspicacious eye the principal marked peculiarities of a majority of the families which dwell
deep down in the bosom of old ocean, liowever industrious he may have been in 8uch research.
Though the Chinese had understood fish culture many centuries, yet we date our practical
knowledge of this art from A.D. 1837, when Mr. Shaw, of Scotland, expounded the theory in
Blackwood under the head of "TKc Iransmvtation of sfil-man" and M. Gelien, of the Vosges, in
France, began to cultivate fish by artificial projiagation. We now know that the difference in the
species of fishes is no greater than is the diversity of their habits. Some are solitary, and others
gregarious ; some great wanderers, others restricted within narrow limits; some are
surface-feeders, like the mackerel families, others bottom fish, like the flounders and the flat-fish
family; Bome prefer a sandy bottom, as the kingfish, othera a rocky, as the striped bass; and yet
others rejoice in mud, as the eels and catfish, M'ith the rest of the silurus family. Some fish prefer

salt water, others fresh, and yet othens brackit^h; while eels prefer to spawn in salt water and
fatten in fresh, as palpably as do salmon pursue the opposite by feeding in salt water and
spawning in fresh. Thus salmon, shad, and striped bass prefer to feed in salt water, spawn in fresh,
and dally in brackish watere. Some fishes keep near shore, others in deep water and far from land.
Bottom fishes are usually sluggish, while surface swimmers are generally active. Some lose their
vitality as soon as they are landed, others live a long time out of water, and dart revengeful glances
at their captors. Some can creep like the eel, othei*s climb trees like the anabas scandens^ I may
also state ihy conviction that a whale is a fish, and that the poi-poise is also a fish, though members
of this genus travel in pairs, suckle their young, of which they usually have but one at a birth, which
the parent mammals guard with jealous care, making it swim between them; and if the calf is
harpooned, the mother always yields her life an easy prey to the same weapon. The dudong, one
of the most intelligent of mammal fishes, is the Malays' emblem of constancy in affection; and as it
is said to cry when wounded by the harpoon and brought on deck, they catch the tears and bottle
them as a charm, supposing that the application of a single drop will render a wife constant for
life. The black poqwise and the pufiing porpus are great consumers of estuary fishes. They should
not only be hunted and harpooned, but small cannon loaded with grape or canister should be so
planted as to project their contents into the shoals which attempt to forage near bassing grounds.
Porpoises watch mouths of rivers for salmon, and they are supposed to be the principal cause of
depopulating many of the Irish rivers of that royal fish. Either a reward should be offered by each
state for every porpoise killed in its waters, or gentlemen who compose sporting clubs for taking
the game ishes of our coast and estuaries should adopt a plan for capturing and driving them
away. The porpoise is one of the most profitable fishes for capture, as its oil is the finest possible,
and used exclusively by watchmakers. BECnON FOCKTH. ON VISION IN FISHES. The brain oncl
nerve> procwding therefromja,», fc ft. Tbe lobM of the br^n In Ore rankn, c, r. Tbe nenes nflhe
«;«,<(, d. Tbe nerves of Emell.braochlDXoirmludi-Tergcnl tUamenia opon Ihe noitrllB, i, i. Tliat
certain senses are bestowed on all animals, intellectual as well as instinctive, is too self-evident to
the man of science and the angler to require prooC These animals need both, more than do those
which dwell on land, to avoid being devoured, and to lud them in capturing and devouring other
fishes; for their fortifications are often insecure, and they are obliged to leave them frequently, and
always to commit slaughter, or to swallow minor species whole. In oi-der, therefore, to render this
work practical, it is hardly necessary that I should dwell upon principles of science farther than to
show by the nature and habits of fishes the motives by which they are actuated, which appear to
be, in the main, efforts to eat and prevent themselves from being eaten. These efforts, carefully
studied, will assist tlie angler, and the fisher with nets and other devices. Fishes are gen- erally
taken by the angler while they are foraging for food. When salmon or trout rise to feed, they may
always be taken with a well-made artificial fly, presented to them gently and artistically. The form
of the eyes of almost all fishes proves them to be near-8ighted« All animals with very convex eyes
quickly detect the slightest motion, but lack the power to discriminate form. Hence a deer, with its
full lustrous eye, will approach any still form to within a few feet of it, but at the first movement it
bounds away like the wind. In addition to the eyes of fishes being convex, the density of the
water—as a medium fhrough which they see—rather shortens than extends vision. " The vision
must also be farther limited from the eye being covered with the common skin of the head to
protect the eyeball ; and as they have no eyelids, of course the eyes never close; and, whether
sleeping or waking, their vision must be indistinct." White, of Selbome, states that eyes of fishes
are immovable; but it is known that those of the silver and gold fishes in glass cases turn in their
sockets as occasion requires, and that, while they take little notice of a lighted candle, they will dart
and appear much terrified if their glass house is' touched. As fishes have no eyelids, it is difficult to
discern the diflTerence between their sleeping and waking hours. That they do not always sleep in
the night is proven by the many instances when trout have been taken by rising to the artificial
white miller in total darkness. M. de Blainville attributes the greatest distinctness of vision to
migratory fishes, because he states their eyes are the largest; but, instead of that being so, the cod
is about the only migratory fish which has larger eyes than the general run of river fishes, while
those with eyes of moderate size, such as the genus Pcrca and those of the Salmo geniis^give

indications of better sight than most sea fishes. Anglers of great experience and acknowledged
judgment select baits, whether live minnows, or such artificial lures as flies, squids, etc., which
contrast strongly with the water and the color of the clouds. What angler does not know that a
shiner is the best bait to spin for treat on a dark day ? The sight of fishes is too imperfect to enable
them to decide between friends and enemies. A shadow cast upon the water ,whether by a sliip,
seal, otter, or an angler, frightens them. Sir Humphry Davy illustrates the truth of this theory by the
anecdote that some man, while walking up Bond Street from one of the club-houses with an
illustrious personage, laid a wager that he would see more cats than the prince in his walk, and
that the latter might take which side of the street he liked. When they arrived at the end the prince
had not seen one, while the other had counted thirteen. The explanation was that the prince had
selected the shady side of the street, while the other person chose the sunny side, knowing that
cats prefer sunshine. Sir Humphry, in his " Salmonia," gives the following advice to students at
angling : " You have been, naturally enough, fishing with your backs to the sun, which, not being
very high, has thrown the shadows of yourselves and your rods on the water, and you have
alarmed the fish whenever you have thrown a fly. You 'see I have fished with my face toward the
sun, and, though inconvenienced by the light, have given no alarm." James Rennie, M. A., states
that indistinctness in the vision of fishes proves the fallacy of the routine angler, who fancies the
fishes are so well versed in colors and forms of particular flies as to refuse other sorts in some
seasons and on particular days, and even at different periods of the same day. "Nothing can be
more preposterous than such a notion,universal though it be among the most experienced
anglers; yet this theory is founded on natural philosophy, but the result is to be accounted for on
an entirely different piinciple.*' Daniell states *' there is no evidence of any fishes seeing a
considerable distance, and the conduct of many of them, that, are deceived by different baits
prepared in imitation of their food, gives room to suspect that objects are not very distinctly
perceived by them, even when near." Light seems peculiarly attractive to fishes, as proven by their
sarronnding a diving-bell with a light in it. Walter Scott, in his Guy Mannering, describes the plan
adopted in Scotland for attracting fishes by grates of living coal, or torches canied by the fishermen
as they wade shallow streams for the purpose of spearing. When a fish is thus discovered, it
remains fascinated by the glare of light, seldom makes an effort to escape, and is easily speared.
This is one of the many devices by which the Indians and vagrant whites kill the salmon and trout
while on their spawning-beds, both in Maine and in the dominion of Canada. The Chinese catch
fish by employing two narrow boats, with a board painted white and varnished nailed to them, so
as to slope outward and almost touch the water, and so as to reflect the light of the moon. Toward
these boats the fish dart, and, falling on them, are caught with ease. From the pretended
imitations of baits and flies for capturing fishes may be logically deduced the fact that fish are
near-sighted, and do not perceive with great distinctness any minute object, however near to
them. The most successful artificial baits to troll with for the fishes of our lakes and rivers are thus
arranged: a pair of hooks disguised by a few gaudy feathers:—bright red and white being tlie
most successful colors—and at the shank of the hook is placed a piece of silver, brass, or copper,
of oval or diamond shape, so arranged as to revolve rapidly, and appear as little like any thing
living in or out of the water as possible. What is known as the common " spoon," made with
swivels, and a shoulder on the shank of the hook, so as to revolve rapidly by drawing it through the
water, is frequently a more captivating lure than a live fish. In trolling for bluefish, a piece of lead
or bone five inches long forms a more successful lure than the sea-shiner which is its principal
sustenance; and a piece of pearl, five inches long by half an inch in diameter, either round or oval,
is the most attractive troll for Spanish mackerel; while a plain piece of red flannel, attached to a
piece of lead and drawn quickly through the water, is ofVen the only bait used by heavers and
haulers for btuefish, who lish for a livelihood. Of artificial flies, I know that gaudy colors are
generally preferred by the black bass, while the i-ed ibis is one of the most attractive lures for trout
in the waters of Long Island, and in many streams and lakes remote from the sea-board. Of course
the red ibis fly does not imitate any winged insect seen on the waters of the State of New York. Its
adoption resulted from the frequent rises of trout to the red float while fishing with bait I scarcely
suppose a critic will be found willing to risk his reputation, however slender, upon insisting that a

red float is the imitation of some water-fly. Anglers generally regarded these trout-leaps at the
float as a whimsical caprice of theirs while on a spree. Not so, however, with Judge Philo T. Ruggles
and Mr. Finn, two among the best fly-fishers in the state. Tliey concluded to test the fancy of trout
by offering them a rod fly. Accordingly, Mr. Finn bought a red ibis of a taxidermist, and employed a
fly-tyer to make it into flies. The result was a success; and the fly-tyer, who was presented with all
of them but a couple of dozen, actually made money enough by the sale of them to set himself up
in the fishing-tackle business. Early in the season thia is the most killing fly on Long Island, though
perhaps not for large fish, which generally prefer the fly mad« The Abtificul Dbaooh-p of a claret
body, brown mallard wing, and tail of the top-knot from the golden pheasant; or the blue
professor, with blue silk body and dark gray wings. With the following remarks from a clever
writer on angling in the Encyclopedia Britannica, and a few comments on tbeni, I shall dismiss the
subject of the vision inches: " It may be asked upon what principle of imitative art the diflferent
varieties of salmon-fly can be supposed to boar the moat distant resemblance to any species of
di'agon-fly, to imitate which we are frequently told that they are-intended ?" The reader will
please compare the artiflcial dragon-fly with a true copy of a natural one on the following plate of
Datonil salmon and trout flies: Aanini!! NictI'Vihsid iNBKm, naiurai tUr. 1. CommoQ OTBgoa-Oy. i.
Tbc Ag-rton I>nii;ini-llT. 8. D«y-llT, or Msj-By. 4. flrnh or larva of Ibe BBine. ^ Uuraefl CoTjiam. t. A
HultlDpuL 1. Tba migaUlad cUw o[ tha Hutlepao. Of the dissirailaiity of the artificial hires to the
natural ones, the same may be generally said and prove true, whether for salmon, trout,
maskinong^, pickerel, black basft, blaefisb, Spanish mackerel, and all other surface feeders.
Besides, the pretended imitations are used several months earlier in the year than nature
produces their originals; thus, while the finest salmon-fishing in Europe is during the spring
months, the dragon-fly is a summer insect, and rarely makes its appearance until June. If artificial
flies have no resemblance to natural ones," how much more unlike must they be when, instead of
being swept down by the current, as a real one would be, the artificial fly is seen crossing and
recrossing every stream and torrent with the agility of an otter and the strength of an alligator?
Now, as it is demonstrable that the artificial fly generally used for salmon bears no resemblance,
except in size, to any living one; that the only tribe which it may be supposed to represent does not
exist in the winged state during the period when the imitation is most generally and mosf
successfully used; and if they did, their habits and natural powers totally prevent them from being
at any time seen under such circumstances as would give a color to the supposition of the one
being even mistaken for the other, may we not fairly conclude that, in this instance at least, the fish
proceed upon other grounds, and are deceiyed by an appearance of life and motion rather than by
a specific resemblance to any thing which they had previously been in the habit of capturing ?
What natural insect do the large flies and spoons at which sea trout, lake trout, black bass, etc.,
bite, resemble ? These, as well as salmon, frequently take the lure far within the bounds of
salt-water mark, and yet materialists know that no such thing as a salt-water fly exists. Indeed, no
true insect inhabits the sea. What species are represented by the palmer, or by three fourths of the
dressed flies in use ? An artificial fly can, at the best, be considered only as the representative of a
natural one which has been drowned, as it is impossible to imitate the dancing or hovering flight
of the insect over the surface of the stream, and, even with that re- stricted idea of its resemblance
to nature, the likeness must be scarcely perceptible, owing to the difference of motion and the
great variety of directions in which the angler draws his flies, according to the nature and locality
of the current and the prevailing direction of the wind" The sight of fishes is like that of all animals
with round and convex eyes. If the angler will stand quite still in the water, fish will not fear to
congregate about him, or to flap his legs with their fins; but with his slightest motion they dart to
their hiding-places. The convexity of the eye produces shbrtrsightedness in man as well as in
quadrupeds, birds, and fishes. The round eye is inferior to the almond-shaped for distinguishing
form: thus round-eyed animals and fishes mistake a man for an inanimate object, and, from thbir
shortness of vision, approach him without fear. These general and specific reasons convince me
that fishes are shortsighted; and that, while quick to detect action, they are slow to distinguish
form. SECTION FIFTH. ON TASTB IN FISHES. The sense of taste in both birds and fishes, which
subsist on similar food, is less acute than in other animals, a circumstance strongly indicated by the

hard, gristly texture of the tongue when it exists, which it may scarcely be said to do in all fishes,
though it is very distinct in the CypHnidce^ and rather less so in the genus Salmo, Dr. Rennie
states that numerous experiments made by him on birds whose food consists of small fruit and
insects, which they swallow without breaking, leads him to conclude that they choose some and
reject others, not by taste, but by touch, probably aided by smell; and he adds, "I have no doubt it
is the same with fishes; at least it is obvious, from their so generally swallowing their food without
chewing or bruising it, that, even if they possessed acute taste, it could not aid them in the
discrimination.'' C The large tongue in the carp may have been providentially furnished to give it a
more acute taste for preventing it from being poisoned by eating water hemlock, or other
deleterious plants, as it is known to feed on water-plants. That all fish are not thus provided with
taste sufficiently acute to enable them to reject what is poisonous, appears from the practice of
poachers in poisoning fish by pulverizing and making a paste of fisher's berries, or Cocculus
indicuSy which they form into balls about the size of peas and cast into the water. Fish greedily
swallow these, and, becoming intoxicated or palsied thereby, llpat to the surface of the water and
are easily caught, or soon die. Chub and dace are ready victims to this device, as are also the black
bass, Oswego, yellow, white, rock, and all the varieties of lake and river bass. It is always
dangerous to purchase fish out of season any where; but residents of cities should be especially
careful who they purchase from, and the safest houses are those which deal largely with fishing
firms of established reputation. Teeth of fishes appear destined more especially for laying hold
and detaining their prey than for chewing. With this view they are bent inward, like tenter-hooks,
so that fishes, howsoever small and slippery, are forced back into the gullet, and their escape or
return prevented. It is no doubt with the same design that the throats of many fish are studded
with what M. Bory St. Vincent terms a pavement of teeth. Such fishes as have teeth thus placed far
back on the palate and upper part of the throat, while in their jaws they have none, are termed by
anglers "leather-mouthed," but technically mala^^ostomata. Anglers of the British Isles reckon
among the principal of leather-mouthed fishes the minnow, gudgeon, roach, loach, bleak, chub,
daces, barbel, bream, rud, tench, carp, and other minor fishes. The salmon and the pike have teeth
in the jaws and in all parts of the mouth, and the perch in all parts of the mouth except the tongue.
The sturgeon and sucker, again, have no teeth whatever. The division of anglers* fishes into such
as are and such as are not leather-mouthed may be important to the young angler, as different
management is required in playing each. Old anglers considered such fishes leather-mouthed as
have their teeth in the throat. Hooks seldom part their hold from the mouths of such fishes, which
are not generally regarded as gamy, though good sport for ladies and youth. But the contrary is
the case with the striped bass, squeteague, pickerel, maskinonge, perch, and most game fiihes
which are white-meated. These have a bony mouth, and not much fiesh or skin to hold a hook;
therefore you are never sure of landing these fish unless you play them so lightly as not to permit
them a foot of slack line, except, perchance, they have gorged the hook. That water-grasses and
some other plants are partly the food of leather-mouthed fishes, especially of the carp genua^ is
unquestionable; and in the Orient herbivorous fishes are considered the most delicate and highly
prized. But when they feed on liver, brewers' grains, boiled barley, split peas, and the like, they
probably mistake these for the eggs or cocoons of water animals, inasmuch as they could not
procure a supply of these except by rare accident. That some fish may feed on the seeds of such
plants as are scattered about the water is not improbable, and it may have been from ol)8erv-ing
this that it is recommended by Lebault and Debraw, after removing the fish to let fish-ponds dry, to
sow them with oats or other grain, and, when it is ripe, to let the water again intd the pond, and
bring back the fish to feed. Bowlker remarks that carp will eat barley, wheat, or oaten bread, while
tench and perch will not touch it. Of coui*se perch prefer meats to vegetable diet; but as the tench
difiers with the carp upon vegetable diet, both being vegetarians, it proves that fishes have
discriminative tastes. Most leather-mouthed fishes like both vegetable and animal diet, and the
carp is said to devour young eels, frog-spawn, fish-roe, and young fishes, including its own
species, as well as water insects, which are the staple food of every kind offish from the .minnow
to the salmon; every thing that lives and moves being swallowed without—so far as has been
found—any discrimination of species or much nicety of selection. SECTION SrXTH. ON SMELL in

FISHES. Smelling inland animals is immediately connected with breathing, and we can not easily
conceive how smell is produced except by a current of air, in which odoriferous particles are
diffused, passing through a moistened channel, as was so admirably described by Schneider two
hundred years ago; but in fishes which do not breathe, smell can not be thus produced, though
there can be no doubt of their being endowed with this sense. Water, indeed, is as good a medium
for diffusing odors as air, and there is the less necessity for a current of this being produced
through the nostrils, as fish move about so constantly through the water. Their nostrils, therefore,
are generally large, but imperforate backward; that is, tliey do not communicate with the throat;
but in some fishes, such as rays and sharks, the nostril opens by a considerable space into the
mouth, and through this a current of water may probably run. M. Dumeril and the Rev. W. B.
Daniell tliink that, from the structure of the nostril and the want of an aerial medium for odors,
fishes can not smell at all, and that their nostrils perform a function similar to taste; but to a late
professor of zoology in King's College, London, this supposition appears improbable. From all that
I have discovered, I feel confident that a majority of anglers and men of science believe that smell
in fishes is quite palpable. Smelling substances for enticing fish to the hook are recommended by
too many honorable names to leave a shadow of doubt upon the subject. Walton, for example,
recommends numerous strong-smelling pastes for attracting fish to the bait, stating that " old
Oliver Henley, now with God, a noted fisher both for trout and salmon,'^ contended in favor of
acuteness in the smell of fishes. In an old volume on " The Secrets of ^Vngling," by J. Davors,
published in 1813,1 find the following: '' To bless thy bait and make the fish to bite, Ix>! here's a
means, if thou canst hit it right: Take gam of life, well beat and laid to soak In oil well drawn of ivy
which kills the oak. Fish where thou wilt, thoti shalt have sport thy fill; When others fail, thou shalt
be snre to kill." M. Chars, who was apothecary to Louis XIV., composed a perfume which attracted
all kinds of fresh-water fishes by the use of cat's fat, keron's grease, the best asafoetida, Egyptian
mummy finely powdered, aniseed, camphor, galbanum, Venice turpentine, and civet. These he
made into the consistence of thin ointment by means of oil of lavender, of anisee<l, and camomile,
which may be preserved for a year or two if kept where the air is excluded. The bait and about
eight inches of line are directed to be anointed with this to attract fish. Of the numerous scented
baits recommended,Walton wrote in favor of petroleum, and Daniell suggested that tar is most
attractive in the composition of a scented ointment for bait. But the most fascinating of such pastes
for fresh-water fishes is that composed of the roe of salmon; and I should be opposed to its use if
millions of salmon-eggs were not annually wasted along most of the salmon rivers; and it is to be
hoped that, by the means of science, some successful theory may soon be . adopted for turning
this seed into the waters to restock them, for it is morally revolting to an angler to contemplate the
great loss by the depletion of the waters from the waste of ova. While the wholesale waste
continues, those who desire to make bait from the roe of fishes should sprinkle it with salt, and
then put it down in a pot in alternate layers with wooL Rev. W. B. Daniell advised the taking of a
pound of roe in September, and, after boiling it fifteen minutes, beat it in a mortar until sufiiciently
mixed with an ounce of salt and an ounce of saltpetre, the membrane in which the spawn is
contained being carefully picked out; it is then packed in jars and covered closely; in that way it will
keep good for many months. It is suggested that roe of other fishes would do as well as that of
salmon—such as herrings, because the shiell, which seems the chief attraction, is quite similar. A
paste made in the same way from shelled shrimps is also attractive. Mussels and putrid meat
attract eels, obviously in consequence of their odor. Independently of these and all other
ascertained facts respecting smell in fishes, the anatomy of the head proves that the nerves of
smell are large, and thus establish conclusively the fact that fishes are gifted with the sense of
smelL SECTION SEVENTH. ON HEARING IN FISHES. Fishes hear. Of this I feel quite sure, without
the story of Amphion and the Dolphins, or of the auld Scottish harper Glenkindie, who—as related
in verse—" harped a fish out o' the sa't water." JElian tells us that the chad is allured by the sound
of castanets, and in Germany they take these fishes with nets to which bows of wood hung with
little bells are attached in such manner as to chime in harmony when the nets are moved. These
fish, it is stated, will not attempt to escape while the bells continue to ring. On the Continent of
Europe people are in the habit of calling the gold fishes, as well as other fishes in ponds, to be fed

at the sound of a bell. Professor Bradley states that in Rotterdam, at a preserve of carps owned by
Mr. Eden, he saw them fed. " The gentleman having filled his pocket with spinach-seed, conducted
me to the side of the moat, where we stood mute for some time, the better to convince me that the
fish would not come until called. At length he calle^ in his usual way, and immediately the fish
gathered together from all parts of the pond in such numbers that there was scarcely room for
them to lie by one another, and then he threw some spinach-seed among them, which they
devoured very greedily. This satisfied me that fishes have the sense of hearing." Sir Walter Rogers,
an English gentleman, had a pond of pikes which members of his household called together at
pleasure; and as carnivorous fishes are more wild and untamable than are those which feed on
herbs, it offers the most palpable proof that fishes hear. M. Lebault advises fish cultunsts not to
permit shooting about the ponds for wild-fowl, etc., as it frightens, injures, and destroys the fish.
This opinion is also entertained by celebrated physiologists; and John Hunter, who describes the
ear of fishes—always, he says, important—as consisting of a gristly substance, very hard and firm
in parts, and in some species crusted over with a thin plate of bone, so as not to permit it to
collapse. The ear of fishes he also remarked to possess the singular peculiarity of increasing with
the size of the individual, whereas in quadrupeds it is nearly as large in the young as in the
full-grown animal. "When in Portugal," said Dr. Hunter, "in 1762,1 observed in a nobleman's
garden near Lisbon ^ small fish-pond full of different kinds of fishes. Its bottom was level with the
ground, and was made by forming a bank all round, with a shrubbery close to it. While lying on the
bank seeing the fish, I desired a gentleman who was my companion to go behind the shrubs (that
there be no reflection from the flash) and fire his gun. The moment the report was made the fish
seemed universally affected, for they vanished immediately, raising, as it were, a cloud of mud
from the bottom. In about five minutes afterward they began to appear and swim about as
before." The discussions of Dr. Munro, Geoffroi, Comparetti, Scarpa, Weber, and De Blainville,
may be referred to, as their works fiilly settle the question in favor of hearing in fishes. Weber
discovered a communication between the ear in fishes and Fishing in American Watees. the
swim-bladder, the air contained in which is probably a^ fected by sound; and De Blainville
expresses his astonishment at the magnitude of their nerves of hearing. It is superfluous to
multiply examples of fishes coming when called by a whistle or a bell. I have frequently called
them to me by whistling for them at various fountains and ponds in France, where the chief of the
Fisheries Conmiis-sion, M. Coste, is stated not only to contend that all fishes hear, but that some of
them talk ! From all the evidence pro and con^ I am convinced that fishes possess the sense of
hearing. CHAPTER IL FECUNDITY OF FISHES. FmsT. Mammalia, including whales, porpoises, and
all fishes which bring forth alive and suckle their young, whether herbivorous or carnivorous,
seldom have more than one or two young at a birth, which sailors term calves. Second. The
families of which the salmon and trout are the heads are called by naturalists the genus Salmo,
These fishes have the palpable mark of an adipose second dorsal fin; their meat is of a tint
between mallow and pink, and they are regarded by anglers and epicures as the highest game and
most luxurious fishes of the oviparous class, or those fishes which replenish their species by laying
eggs, which are vivified by the milt of the male, and then, after a time, the eggs hatch in the water.
This process is common to all egg-lajring fishes; but, while eggs of the salmo genua require from
three to four months to hatch, those of the clih pea genua hatch in as many days, Seth Green
hatched shad artificially on the Connecticut River within forty hours from the time the ova and milt
fell into the hatching-boxes in the stream—^being the main current of the river—and not in boxes
so placed as that a stream should run through or over them, but anchored so as to float in the
current of the river^ submerging a sufficient portion of them for keeping the eggs covered with
water to a sufficient depth. A salmon is supposed to lay a thousand eggs for every pound the
mother fish weighs, consequently they average from ten to thirty thousand for each pair. Third.
Included in this class are all the oviparous tribes but those of the genus Salmo. The number of
eggs in the roe of some of these fishes is so great as to appear almost incredible. While the carp
and the sturgeon produce from half a million to a million and a half, the celebrated Dutch
naturalist Lcuwenhoeck reckoned that the codiish contains over nine millions of eggs. This
estimate was based upon weighing accurately a small part of the roe and counting the eggs, then

weighing the remainder, and estimating the whole from the part counted. Without doubt the
fecundity of all the food-fishes of the sea is beyond human estimate; so that, if all the spawn
should be fructified by the male fishes, the vast body of fishes would, within a few years, become
too great for the waters to contain. SECTION SECOND. rORACITY OP FISHES. The innumerable
shoals of young fishes constitute the chief part of the food for larger ones, and even those full
grown often meet in fierce combat, when the one which has the widest throat comes off victorious
by swallowing his opponent. Fish, being cold-blooded animals, are not susceptible to an acute
sense of pain; thus it does not hurt an eel much to be skinned, and a shark has been observed to
seek prey for eome time after he was split open and entirely eviscerated. The prettiest and most
playful of fishes, almost domesticated in private ponds, do not fail occasionally to devour such
members of their own family as venture near enough. Sir William Jardine states that " the lake
trout are very rapacious, and, after attaining the weight of three or four pounds, feed almost
exclusively on small fish, not sparing even their own young." This being truxj of the finny tribes
generally, how malapropos is the sympathy extended for them by good souls who do not
understand the savage character of the objects of their solicitude. Such was the poet Dr. Walcott,
author of the following verses: "Why flyest thou awaj with fear? Trust me, there*8 naught of
danger near: I have no wicked hook. All covered with a smarting bait, Alas! to tempt thee to thy
fate, And drag thee from the brook. Oh harmless tenant of the flood, I do not wish to spill thy
blood; For nature unto thee Perchance has given a tender wife. And children dear, to charm thy
life. As she hath done to me. Enjoy thy stream, oh harmless fish, And when an angler, for his dish,
Through gluttony's vile sin Attempts—a wretch—to pull thee out, God give thee strength, oh
gentle trout, To pull the rascal in r Instances are common of fishes following a hooked one, and,
while it is being played by the angler, biting pieces out of it, and sometimes swallowing it, so that
both arc landed. It may be readily inferred from this that small fish form attractive bait. Fish evince
no mercy for any living thing which inhabits the waters, and most of the angler^s fishes feed
readily on their own broods. As fish are generally attracted by the sight or smell of blood, red
feathers, burnt wool, and scarlet braid, etc., are found to fascinate them when attached to trolls;
especially is this proven to be the case in trolling for bluefish, black bass, and maskinong6. I
therefore conclude that, as the principal food of all fishes consists of animals and animalculse, with
water-insects, and the spawn deposited in the waters, these last seeming to form the dainties most
eagerly sought by them, so the unlimited voracity of fishes, which has no countei*part in any other
branch of animal creation, may be one of the means wisely ordered to check an excessive
multiplication; and that their extraordinary fecundity is probably a provision of nature for
t>upplying an adequate amount of food, upon the same principle that land insects are so greatly
multiplied probably for supplying food to birds. SECTION THIRD. TIMES OP FEEDING AND HAUNTS
OP PISHES. Most fish are said to be night-feeders, yet all of them feed more or less in daytime.
Like spiders, all of which feed in the night, and are tempted to come abroad when the weather is
so cloudy as to resemble twilight, so also the fishes, with this farther peculiarity, that a turbid state
of the water from recent rains may so dim the light that they will bite when the sun shines brightly.
When the weather is bright and the water clear, most fishes keep their places of retirement, some
among reeds and other water-plants, some under banks or ledges of rock, lurking in deeper and
deeper water as the weather becomes warmer, so that the feeding-level for lake trout, which is
often from four to eight feet in early spring, is found from fifty to a hundred feet below the surface
in July and August River fishes seek the shade of overhanging trees; some under stones; some
squatting close to the ground over springs, sand, or in the sludge at the bottom of the water. In
different waters, however, there are peculiarities of currents, eddies, and pools that fish are fond
of haunting, concerning which no practical rule of general utility can be laid down. Waters, to be
most successfully fished, must be first understood by fishing them. 6TBENGTH AND PROPULSIVE
POWER. The true indication of a fish's strength is found in the shape of its head and shoulders
back to the first dorsal fin, while its speed or propulsive power is shown by its shape from the front
of the second dorsal and anal fins to the end of the tail, and the shape of this caudal continuation.
Of the forked-tail, it has already been remarked that the swordfish and salmon are supposed to be
the most rapid swimmers, while of the square-tails the brook trout and squeteague are supposed

to propel with the greatest velocity. Among fishes which unite the greatest velocity with the
greatest degree of strength must be reckoned the whale; for, struck with a harpoon or spear with
a line attached, the leviathan of the waters darts down into the deep with such velocity that if the
line were to entangle it would either be broken or the boat would be capsized. Upon the act of
striking a whale, therefore, one man is stationed to give his whole attention to the line running off
clear, while another is employed to pour water continually on the wood over which the line runs,
to prevent ignition by friction. The angler knows that the sheepshead has this power of diving with
the velocity of lightning; so have all fishes which are swift and wide compared to their length. In
diving or darting upward, the swim-bladder is a great assistance, as it is found to be compressed
while the fish is at the bottom, and expanded when the fish is on the surface of the water. Probably
the salmon and the bluefish unite the greatest amount of muscular strength to the greatest power
of propulsion. Other fishes of our coast, such as the Spanish mackerel, bonetta, cerus, and the
horse mackerel, add to the muscularity of the salmon and bluefish the propulsive power of the
swordfish and the dolphin. The pectorals, ventrals, and anal fins assist the fish in maintaining its
balance or level position of body. In experimenting upon the use of fins. Professor Borelli, of
Naples, ascertained that afler clipping off the pectoral, ventral, and anal fins of fishes, all their
motions became unsteady, and they reeled from right to left, and up and down, in such irregular
manner as to prove that they were left at the mercy of their voracious neighbors of the deep.
FiBiiuta m AuEsiCAN Watebs. COAST AND ESTUARY FISHES. As the fishes of the Atlantic coast of
North AmericH, including those of the estuaries and tidal waters which debouch along our coast,
are more mimerons, and include a greater variety for both the angler and the coranierciai
fisherman than do the finny tribes of the coasts of any other country, and as nearly every American
angler of a tidal river regards the striped bass as the fish of fislies par excellence to be angled for, I
trust that I shall be pardoned for placing this beauty first on the list, and showing some of the
artistic ways for taking bim. The Striped Baw. This fish, so beautiful and gamesome, is peculiar to
the tidal waters and estuaries of the rivers which empty on the coast of the Atlantic from Portliind
to Norfolk. The striped bass is known farther north and south, but it exists in the most perfect state
in the rivers and along the coast between the points named. It aflbrds good sport with light tackle
when its weight in but half a pound; and it tries both the metal and skill of an angler after it rises to
the ponderous importance of ten pounds, though it is said to attain to the
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