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H.—THE FILE FISHES, PIPE FISHES, AND ANGLERS.

NoTE.—In preparing the following chapters npon the food-fishes of the United States, the
anthors have avoided all technical discussions, all descriptions of form, all digressions of the kind
in which nafuralists, even when writing for the general reading public, are so prone to indulge.
We anticipate the criticism that thoe book is of no use in identifying the different kiuds of fish, by
the statement that we expressly desire that it shall not be. We have tried to present in coucise
form the information suited to the needs of the fisherman, the fish parchaser, the statistician, and
the general reader, Most of our important species can be identified by reference to the plates.
If greater accuracy of identification be needed, the inquirer in advized to consult Jordan’s Synopsis
of the Fishes of North America, which forma Bulletin No. 16 of the United States National Musenn
series.

46¢. THE OCEAN AUN FISHERS- ORTHAGORISCIDAE,

The family Orthageriscide is represented in the Western Atlantic by two species,

The common Sun Fish, Orthageriseus mole, with ite compressed, disk-shaped body and its
slongated dorsal and anal fins, is one of the most grotesgue of sea animals, This species is found
in all parts of the world in temperate and tropical seas, and has been recorded from the coasts of
Japan and Califorpia. It oceurs alse in the Mediterranean and on both sides of the Atlantic,
On our own eastern coast it may be observed every summer, fromr the Banks of Newfoundland to
Florida. It has not been seen in the Gulf of Mexico, but there is one instance of its capiare ab
the Bermudas. It rarely frequents the New England coast except in summer., In the winter of
187475 two large specimens were taken at the mouth of the Saint John’s River, Florida,

Sun Tishes attain a length of seven or eight feet and a weight of seven or eight hondred
ponnds. They may be seen along our coast on almost any calm summer’s day. As mauy 8s ten
or twelve are often met with in the course of a day's emise. They float luzily, with one of the
bright sides of the body just at the surface. Aws they float, the waves ripple and break over them,
and the heavy pectoral fins move slowly to and fro through the air; thus Iying, they are very
touspicuous objects, and may be seen at long distances. They spend whole days in this pesition,
and may very easily be approached and harpooned, From this habit of sunuing themselves they
have gained the name of Snn Fishes.

Their food consists of the jelly-fish, or sun-agualls, which ave 80 sbundant along the New
England eoast in summer. Their jaws, however, are strong, and it would seem probable that they
sometimes seek more substantial food.

Nothing whatever is kuown of the place or time of their breeding: the young are occasionally .
taken in mid-ocean. :

Many individuals are harpooned by our fishermen every summer. They are not applied to any
practical use, but are broaght to the cities and exhibited as curiosities. The flshermen of Gape Cod
sometimes make oil from the livers. This oil is prized highly as a remedy for sprains and bruises.

In the “Transactions of the Royé.l Society of London,” 1740, was published a communication
“Concerning the Mola Salu, or Sup Figh, and Glue Made from It,” contributed by the Rev. William
Batlow, in which mention is made of the captare of a specimen near Newfoundland. I am not
aware that the suggestions of this author have ever been furtber earried out.

As a food-fish the Sun Fish is probabiy the most worthless species in our waters. The fleab ig
fhin and hard, and, when eooked, separates into oil and bunches of tough fibers.

On the California coast, secording to Jordan, this species is very abundsnt, especially in the
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Santa Barbara Channel in summer, where it may be seen lying near the surfuce, or even some-
® times leaping froun the water. It is known to the Ifaliang as the Mola, to the Americans as {he
Sun Fish, It seldom appears before June, and disappears in the winter. No use is made of it, as
it iz not easily caught, and rarely, if ever, eaten. A specimen weighing 636 pounds was brought
to BSan Franeisco some yeurs ago.
There is a small species, Eanzania truncate, much more elongated in form, which has been
taken in vartous parts of the Atlantic and Paciic, but never nearer to ounr shorves than the
Bermudas, where an individual of eight inches was captured in 1878,

47. THE PORCUPINE FISHES—DIODONTIDXE.

SwrLL F1sBES AND PUFrres.—There are four species of this family inhahiting the Atlantic
coast, and two on the eoast of California. The Dest known is the Swell Fish of New England,
Chilomycterus geometricus. 'These fishes are commonly known by such names as “Burr Fish,™
“Ball sk, ¢Swell Figh,” and #Toad Fish”; while in Sonthern Florida the pames ¢ Porgy,”
¢ Paffer,” and “Puff Fish” are sometimes used.

With their short, thick, spiny bodies, which they have the power of inflating to twice their
ordivary size, and their harlequin-like colers, they are always conspicuous, and are favorite fish
for aquaria. After they have inflated their bellies by swallowing air, they turn upen their backs
and swin at the surface. '

They have the power, when handled, of uttering lond grunting sounds.

No practical use is made of them, hut their skins are often stuffed and exposed for sale in
the cariosity shops, particalarly those at places of popular resort, like Nantuekot, Onk Bluffs,
Jacksonville, and Saint Aungustine. These fish Delong to a fropical family, and are only seen
in summee.

Nothing definite is known about their food or breeding habits.

48, THE BELLOWS-FISHE FAMILY—TETRODONTIDE,

Of this family, which is extremely numerous in warm seas, over sixty species being known,
there are seven species in the waters of the United States, one of them being found ob the California
coast. They are summer visitors from a warmer climate, and, like the members of the preceding
faniily, are chiefly important to curiosity hunters. They are known by snch names as ¢ Swell
Fish,” «Bottle Fish,” # Bellows Fish,? “Egg Fish,” “Rabbit Fish,” “Globe I'igh,” * Swell-toad,”
“Box Fish,” # Porcupine Fish,” and % Blower.”

One species, the common Swell Fish, or Egg Fish, Tetrodon turgidus, ranges from Cape Cod to
the Gulf of Mexico, being very abundant about the eastern end of Long Island, whore a hundred
OT more are sometimes faken in one haul of a fyke-net.

The Rabbit Fish, Lagocephalus levigatus, is known in New England waters throagh the ocea-
sional visits of stragglers. It is quite abundant in the Gulf of Mexico, where it is oceasionally
taken with hook and line upon the red-snapper banks. * According to Stearns, it breeds about
Pensacola in June and July. '

This fish, which attaing the length of three feet and the weight of five or six pounds, is used
for food in Cuba, but it is not sufficiently abundant with us to have any commercial value.

4. THE TRUNE FISHES- OSTRACIONTIDR.!

The Trank Fishes, Ostraciontide, are occasionally taken on our coasta, especially to the south
of Cape Hatteras. 'We have five species, one of them being Californian. Like the Porcupine and

I8ee GooDe: A study of the Trunk Fishes {Osire ionkd Y, with not i:po; the Ameriean speﬁienof'the-_faglil.y-
<Provesdings United States National Musoum, ii, 1880, pp, 261262, ) N T i
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Swell Fishes, which have just been described, great numbers of them are preserved for sale in
curiosity shops.

The Trunk Ifishes appear to have been objects of curiosity in the early days of American
axploration, and were evidently among the cheicest treasures of the primitive museums of the
seventeenth and eighteenth eenturies, Their strange shape naturally attracted the attention of
travelers, while the ease with which their shells econld be preserved then, as now, made them
valuable to the eariosity hunters.

No group of tropical fishes is so thoronghly worked out iu the writings of the fathers of
Natural History as this one. Over two hundred years ago every species of Trunk Pish now taken
from the Atlantie was known to and described by the naturalists of Northern Europe, and it is a
well-deserved tribute to their discrimination as zodlogists to say that none of the many efforts, which
have gince been made to subdivide their species, have been at all snccessful.

Artedi, in his notes upon the different forms of Ostracion, mentions the various collections in
which he observed specimens. “The Nagg’s Head,” * White Bear,” and the “Green Dragoun in
Stepney,” to which he very often allndes, reem to have been London taverns where curiosities were
kept. He also speaks of seeing them in the museum of Hans Sloane, which was the nuelens of
the British Museum; also in the collections of D. Seba, in Amsterdam, of Mr. Lillja, in London,
of Mr. (Don) Balteros, in Chelsey, and of seeing various specimens at Stratford. and “in Spring
Garden.” No other kinds of fishes appear to have been preserved except * the monk- or Angel-fizh
Anglis, aling Mermaid-fish,” probably a épecies of Squatina, which he saw in London at the Nagg's
Head and in the town of Chelgsea. The art of taxidermy was evidently not thoroughly established
in 1738.

Of Ostracion bicaudalis he remarks, # Vidi Londini, in the White Bear,” and “ Apud D™ Sebam
vidi,"  Ostracion frigonus Le saw “ Apud Sir Hans Sloane et in Nagg’s Head”; Ostracion triqueter
and O. quadricornis, “ Londini in the Nagg’s Head ef apnd Mr. Lillia.”

These specimens were all said to have eome from India.

In the West Indies and in Florida the Trunk Fishes are sometimes baked in their own shells,
and, when cooked in this manner, are considered by many persons to be great delicacies.

"There are instances on record of serious cases of poisoning which have resnlted from eating
them, These cases occurred in tropical countries, where the flesh of fish often becomes delete-
rious after a few hours’ keeping.

50, THE FILE-FISH FAMILY-.BALISTID.X.

File Fishes, Baligtidew, are fonnd everywhere in tropical and sub-tropical seas, It is supposed
that they breed in mid-ocean. There are numerous species ju this family, of which nine or ten
ooeur along our Atlantic coast. They belong in warm seas, and only four species ars found as far
north as New England. With their strong teeth they are able to break the shells of mollusks,
upon which they feed. They are known to be very injurious to the pearl fisheries in regions where
such fisheries exint. The best known species on onr coast is the Orange File Fish, Alutera Schoepfii,
also called “Barnacle-cater” and “Fool Fish,” which is rather common in Southern New England
and in the Gulf of Mexico.

Thiz species is conspiouous on account of its bright skin, sometimes of an orange and some-
times of atawny hue. It sttains the length of eighteen to twenty inches, and feeds upon many
species of soft marine animals.

* . There are one or two smail species which are of Do importance oxcept to the possessoers of
&qn&rimq tanks, with whom they are great favorites. '
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The Leather-jacket of Pensacola, Balistes capriscus, called “Trigger Fish” in the Carolinas, and
at Key West and the Bermudas known as the «<Tuarbot,” oceasionally finds its way as far north as
Massachusetts. It is, however, of no importance north of Florida. In the Bermudas it is con-
sidered a valuable food-fish. According to Mr. Stearns, “it is very commeon in the Gulf of Mexico
from Key West to the Mississippi River, and lives in deep waters near the coast on the grounds
where Red Snappers and Groupers are caught. It i3 one of the most abundant species. Inregions
where it is not eaten it is regarded as a pest by the fishermen from its habit of stealing bait from
their hooks. Its manner of taking the bait is rather peenliar, I think, for instead of pulling the
line backward or to one side it raises it upward so quietly that the fisherman dees not perceive the
motion, aud then, by careful nibbling, cleans the hook without injury to itself. Expert fishermen,
howaver, can tell by the “lifting of the lead,” as it is called, what is going on below, and know what
they have to contend againgt, The usual remedy is t0 seek other fishing grounds where Leathoer-
jackets are not so tronblesome. When one of these crafty fish has been hooked there is not much
probability that it can be landed, for its sharp, powerful teeth are almost sure to ent some part of
the gear, enabling it to escape. I have several times known of their biting in two the large red-
snapper hooks on which they were caught. They remain throughout the year on the fishing
grounds, where the water varies from ten to forty fathoms. On these same grounds it is probable
that they spawan.”

Only adult specimens have been geen in West Florida. More could probably be learned of its
spawning habits in the vicinity of Key West, where it occurs in shallow water and gnite near to
the shore. At Key West it is known as the Tuarbot, and is a favorite artiels of foed. Tt is 1o Do
seen almoat daily in the market.

The skin of this species is used for scouring and polishing purposes at Koy West and the
RBahama Islands. In the Bermudas also the skiu of the Turbot is nsed by carpenters almost fo
the exclusion of sand.paper, the former beimg better adapted for fine work in polishing wood.

51. THE SEA-HORBE FAMILY —HIPPOCAMPIDAE,

There sre one or more species of the Sea-horse family on the Atiantic eoast, and also one
on that of California. Their strange shapes and interesting habits render them very popular
inmates of squaria, and dried specimens are frequently sold in the curiosity shops in seaside towns.

The ordinary species of the Western Atlantic is the Hippocampus heptagonus ; this also ocowrs
in Europe. There have been only one or two instances of the capture of this fish north of Cape
Cod; one was seined with a school of mackerel on George’s Bank in Aungust, 1873. Two or three
specimens have been taken at Wood’s Hell during the last ten years, and instances of their eaptare
in Connecticut and abeut the mouth of the Hudson are not rare.

A Sea-horse was described many years ago under the name H. hudsonius, but it seems to Dt
identical with H. heptagonus. On the New Jersey coast and south to the Gulf of Mexico it appears
to be very abundant. An exceilent account of the habits of this fish may be found in an article
by the Beav. Samuel Lockwood in the “ American Naturalist.”' Three other speeies occur on our
southern coast. H, ingens, the Californian epecies, is very large, often attaining the length of
eight to ten inches.

52. THE PIPE-FISH FAMILY SYNGNATHIDA,

The Pipe Fishes, Syngnathide, which are closely related to the sea-horse, but have small
hoads and elongated bedies, so that at firat sight they closely resemble small eels, are found
nearly everywhere on our coasts, living among the eel-grasa and feeding upon very minute marine

1 LOCKWOOD, SAMUEL. The Ssa Horse and its young. < Amer. Natarslist, i, 1967, pp. 225-934.
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animals. There are three or four species in Bastern North Ainerica, but their relations have not
been definitely learned. 1 have observed them in Florida spawning in April, and in Southern
New England in July aud August. They are of no importance to man ext_-zep}- a8 interesting objects
for the agquarium. They are too hard and fleshleas even to serve as food for other fishes.

53. THE DEVIL-FISHES—ANTENNARIIDE AND MAILTHEIDZE.

The fishes of this group are very grotesque in form and very remarkable in their habits
Some of them are pelugic and are met with in tropical seas, especially where fhere are masses of
floating vegetation, whilsl others are found in fthe depths of the ocean. On our coast are several
gpecies, the names and distribution of which are given in the list which accompanies this report.
Although they are among the most interesting of all fishes, they huave no commercial value, and
it is therefore inappropriate that they should be discagsed in this report, The best known species
ure the Marbled Anglep, Pterophryne histrio, and the Sea Bat, Malthe vespertilio.

54. THE GOOSE FIBHEB—LOPHIUS PISCATORIUS,

The Goose Fish or Monk TFish, Lophius piscatorius, is common to the coasts of the North
Atlantic States and of Hurope. In the Western Atlantic the apecies has pot been observed
south of latitude 380, where, according to Uhkler and Lugger, it is found im the drains of
Worcester County, Maryland, and along the coast of that region, thongh tliere is reason to
helieve that stragglers oceur at Cape Lookont (latifude 34 40¢), where the jawbones have been
found, and the fishermen ciaim to kuow them. It abounds along the coast of Xew England, and
has been found at depths of three hundred fathows or more off Newport, Rhode Island, and one
hundred off Halifax. The limits of its northern range are not known, Nova Seotia being the
moest northerly point of record. Richardson snggests that the Thutinamey or “ Wind-ish” of
Hudson’s Bay, which is said to come to the surface in windy weather only, belongs to this
family; and, indeed, this was thought by Pennant to be Lophius piseatorius. This is at best
extremely doubtful, for its range, as now understood, is limited by the parallel of 502, It is not
known to ecear in Greenland,

Instances are on record of its capture in Iceland,' and it is said very rarely to ogcur at the
Faros Islands. It has been found at the North Cape, latitude 719, and doubtless penetrates to the
White Sea. It is found along the coasts of Scandinavia, south to Spain, and throughout the
Mediterranean, where it is abundant in the Italian waters. Either this or an allied species ocenrs
at the Cape of Good Hope. On the American coast it oceurs at temperatures of 32° to 60°,
There is some reason to think that south of Cape Cod it retreats to deep water in summer.

The names of the fish are many ; that most commonly in use among the Massachusetts fisher-
men is “Goose Figh,” In Maine it is often ealled * Monk Fish”; in Rhode Island, “ Bellows Fish”;
in Eastern Connecticat, “Molligut,” and in North Carolina, “Allmouth” Tbe Connecticnt name
reminds na of the “Greedigut,” a fish, probably the same, mentioned by early colonial writers,
particularly in the poem in Wood’s < New England’s Prospect.”

In England the same names are in use; also, ‘‘Angler,” “Fishing Frog,” “ Frog Fish,” “Mer-
maid,” “Round Robin,” “Sea Devil,” “Toad Fish” (Germany), * Wide Gut,” and « Wide Gap.”
“Rettlemaw?” is like the American “Allmonth.” Scotland has “Keethie,” “Keghie,” and ¢ Keit-
hok” The continental languages have at least fifty distinct names in addition.

Goose Fishes are sluggish, slow-moving animals, and are occasionally seen swimming near the
Surface, though ordinarily found upon the bottom. They feeds npon other fish—often on large
oues, their swallowing powers being practically unlimited. Mackerel, sculpins, sea ravens, and

1FARER: Fische Islsnds:ﬁ;.“gs.
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dog-fish, trabs, squids, and lobsters hawve beeu found in their stomachs by observers of the United
States Fish Commission. They often attemipt to feed npon each other. The common name refers
to the fact that they have been kuown to swallow live geese. A fisherman told me Lie onee saw a
atruggle in the water, and found that a Goose Fish had swallowed the hicad and neck of a large
loon, which had pulled it to the surface and was trying to eseape. There is authentic record of
seven wild dueks having been taken from the stomach of ope of them. Slyly approaching from
below, they seize birds as they float upon the surface. They annoy the fishermen by swallow-

“ing the wooden buoys attached to the lobster pots. Mr. Minot, of Maguolia, Massachusetts,

canght one by nsing his boat-anchor for a hook.

Although they eome thus to the surface to feed, the Goose Fish is emphatically a bottom-loving
species. It is adapted,” writes the Duke of Argyle, © for concealment at the hottom of the sea-—
for lying perfectly flat on the sand or among the weeds-—with its eavernons jaws ready for a snap.
For more perfect concealment, every bLit of the creature is imitative bofh in form and in coloring.
The whele uapper surface is mottled and tinted in such cloge resemblanee to stones and gravel
and sea-weeds that it becomes guite undistingnishalls among them. In order to complete the
methed of coneealment, the whele margins of the fish, and the very edge of the lips and jaws, have
loose tags and fringes which wave apd sway about amid the currents of water, 5o as te Jeok exactly
like the smaller algm which move aroand them and along with them. ¥ven the very ventral fing
of this devouring deception, which are thick, strong, and fleshy, almost like hunds, and which
evidently help in a suddoen leap, are made like two great clam-shells, while the iris of the eyes is
80 eolored in lines radiating from the pupil as to look precisely like some species of Patella or
limpet, But this is not ull ; not ovly is concealment made perfect to enable the Lophins to catch
the unwary, but there is a bait provided to attract the hungry and the inexperienced. From
the top of the head proceeds a pair, or two pair, of slender elastic rods, like the slender tips of a
fishing-rod, ending in a little membrane or web which glistens in the water and is attractive to other
fish. When they come to bite, or even to look, they are snddenly engulfed, for portals open with o
rush aud elose again—portals ever which the inscription may well be written: ‘Lasciate ogni
speroanze voi o’ entrate”

From the time of /Efian every popular essay oun the “ Habits of Fish ” or “Curious Fishes” has
told how the Angler entices its prey with its long tentacles. No one Las ever seen the perform-
ance, and, aithough the theory is not altogether ineredible, it seems more probable that the tops
of these organs are intended by their sensitiveness to warn the fish of the approach of its prey
than to act as allurements to attract other fishes. :

The Goose Fish spawns in sammer, in the sounds and at sea along the coast. The eggs are
very numerous, enclosed in a ribbon-shaped gelatinous mass aboat a foot in width and thirty or
forty feet long, which ficats near the surface. One of these ribbons will weigh perhaps forty pounds,
and is usually partially folded together, and visible a foot or eighteen inches from the top of the
water, its color being brownish purple. The pnmber of eggs in one of them I have estimated at
frow forty to fifty theusand. The spawning seasen on the New England coast ig in summer. |
have observed the floating eggs in July and August, and in the same months youug fish two or
thres inches long, and undeveloped eggs in the parent fish. The young have rarely been taken
except ab considerable depths. Their growth is rapid. The adult is commonly four feet long,
weighing from thirty-five to forty-five pounds.

The Goose Fish is extensively nsed for baiting lobster pots. Although not commonly eaten,
its flesh is very palatable. The full-grown fish will yield from ten to fifteen pounds of good meat.
In Italy it is moch esteemed as an article of food, and in parta of Great Britain it is also eaten, the
steaks from the neighborhood of the tail being preferred. :
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1L.—THE FLAT FISHES AND FLOUNDERS.

55. THE AMERICAN SOLES—SOLEIDZE.

AMERICAN SoLus.—The much-prized Sele of Europe, Selea vulgaris, doex not occur in the
Western Atlantic, although attempts have been made to jutrodnee it, and in 1877 two individuaals
were set free in Massachusetts DBay by the United States Comuission of Fisberies. Its nearest
represeutative, the Amoerican Sole, s found along our coust from Loston and Nahant to the mouth
of the Mississippi River. 16 ocenes in all of the rivers south of the SBosquehanua, and is taken in
great munbers in the shad scines. 1t rarely aftains o greater length than six inches, and, though
edible, is never eaten, aid it munst e regarded as of extreinely small importance.  There are also
two or three oflier fishes Lelonging to this family in our SBonthern wators which are insignificant
in size and of no importanee whatever.

Aphoristia atricauda iz a very small apecies of Sole, the only geuuine representative of the
Faropean Sole on our Pacifie coast. It reaches a lengtl of siv inches, and is oceusionally taken
in Ban Diego Bay. It Iy no economic valne.

TURBOT AND SOLE IN AMERICA~—A TPhiladelphis writer has lately tried in the news-
papers to revive the long-obsolete bolief that the Tarbot and Sole of Europe ocenr on our coust.
Although he has never seent them himself, and fails to bring forward evidence that any one else
has seen them, he insists that they occur in the greatest abuuidance in New Jorsey, particularly
in the vicinity of Atlantic City, “and doubtless all along the Atlantic coast from Portsmouth, N.
H., to Wilnington, S, C.” (sic). He npbraids the American public for their incredulity, though
this does not surprise Lim 80 mueh when lie calls to mind that “our Government Fish Commisgioner
has actually contemplated sending & steamer to English waters to proeure turbot-seed to plang
along our shores.” He would not be surprised if incredulity were to continue longer ¢ under such
official indorsement.” He accounts for the ignorance regarding them by the theory thai the
English trawl-net is unknown in America, and that our fishermen wounld not know how to cateh
such fish if they were aware of their presence, and have not becomo aware of their preseuce
because they have no means of catehing them, He intimates that he is preparing to form a
tompany for the purpose of developing a turbot fishery upon our coast; an enterprise “in which
but litile will be risked, and the results will be a surprise to ail.” He closed one of lis letters to
3 New York journal with the following appeal: “I trust that yon will not let this question subside,
but persevere in calling attention to it until we do away with the extraordinary anomaly of this
enlightened nation being within reach of treasure that for more than a century they have been
imaware of, and have remained persistently blind to.”

All this is very entertaining, and furnishes a neat text for a few remarks on the history of
this belief, a8 well a8 an opportunity for demonstrating to the public a fact which has for forty yeara
or more been known o ichthyologists, that the Turbot and the Sele never have been seen on the
western side of the Atlantie, and never will be, nuless they are introduced by artificial means.

From the beginning to the end we encounter the well-known sources of eonfusion—the giving of
old-world names to species which resemble in a general way the old-world species which bear them,
and the unquestioning acceptance of these names as authoritative, by persons who are not trained
to close diserimination.
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When Boston was occupied by the British during the revolutionary war, the offivers of the
fleet are said to have been bountifully supplied with Turbot, which was ecaught in the neighbor-
hood of an outer harber. This fact is recorded by De. J. V. (!, Smithk, in his ¢ Natural History of
the Fishes of Massachusotis” (Boston, 1833), o the anthority of William Ladd, esq., of Maine,
He aleo mentiols “a statement of Mr. Parker, the condactor of the marine telegrapl,” who teld
him that “many years before, Admiral Sir Isaac Coffin bronght ounf to this country & trawlnet,
goch aw is used on the coast of Holland, for taking Boie for the London markets, with which
he snccevded in capturing that delightful fish in Ipswich Bay, which was not before supposed
to exist here” The fish found in this manner were no doubt the coinmon Flat Fishes of
Massachnsetts Bay, The common Flounder, Paralichthys dentatus, taken in Provincetown water,
where it is commonly called %Plaice, ” was in 1880 sold in Beostou under the name “Turbot”
Captain Mackinnon, of the Royal Navy, who visited this country in 1850, conceived the idea
that Turbot ought to be found on the shores of the United Btates, and took pains te search for
them with a trawl-net. The nets which he used had been imported ten years before Ly Mr.
Nathan Smith, an American gentleman, who had hoped to introduce them, but had never used
them, Captain Mackinnon tried one pet at Newport, Rliode Islaud, aud succeeded In taking
4 pumber of different kinds of Flat Fish. He carefully refrains, however, fromn pronouncing any
one of them to be identical with the Turbot or Sole, though frow the vagueness of his language
it is evident that his tchthyological knowledge was very seanty, and that he was not accustomed
to observe the differences between the different species of fishes which somewhat resemble each
other. His experiences are deseribed at length in his book of iraveis, entitled ¢ AtJantic and
Trans-Atlantic Sketehes, Afloat and Ashore® (Harper & Bros., New York, 1852, pp. 160-170}.
Capt. . C. Churehill, . 8, A., who saw the results of Captain Mackinnon’s experiment, tells
us that the fish taken were the common species of New England flab fishes and flounders.

We fancy that the inspiration of the new advoeate of the turbot-in-Ameriea question, as well
as the information upon which he bases his conclusions, was drawn from this very same boeok of
Oaptain Mackinnon, for he uses many of the same phrases, and he repeats, in almost the same
words, Captain Mackinnon's statement: “ The fish markets in America asre not at all in keeping
with the size and wealih of the States,” a statement which, bowever true it may have been thirty
years ago, will be amusing to any one who has recently had opportunity to compare the fish
markets of America and Enrope. The Philadelphia gentlerman sums up his evidence as follows:

“The Tarbot, Sole, and Plaice are, however, in abondance in your deep-water sand bailks.
They were caught there in 1812 by English sailors, and in 1880 Turbot have beon obtained off
Atlantic City, if the ¢ Baltimore American’ is any anthority.”

The notion that the introduction of the English trawl in America would be novel and would at
once open up a feld for a fishery indostry of houndless extent, deserves a word. The trawl has
been assidnously used by the summer collecting party of the United States Fish Comimnission for
tan years past, and also by Professor Agassiz upon varions exploring trips. The steamers of the
Fish Comnmission have used it on every portion of the New England coast, and as far porth as
Halifax. Professor Agassiz has used it in the Gul{ of Mexico and on the coust of Florida, and
during the present smmmer, while on the Coast-Burvey steamer ‘‘Bache,” has employed it in
ranning five lines of research at right angles to the coast from Cape Hatteras, at points nearly
equidistint between Charieston and Cape Cod, one of them directly out from the entrance (o
Delawars Bay. These lines were carried from near the shore to a dapth of twelve hundred
fathoms or more,
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T 1834 Professor Baird ade a careful exploration of the coast of New Jursey with o speeinl
reference to the fishes, and sinee that time every stretell of const line trom Drownaville, Texas, to
Eastport. Maine, has heen thoronghly investigated by the oflicers of the United Statex Fish Com-
mission. 1t is frue that 8 new species of fish is occasionaily discovered, but the new fishes always
belong to one ov two elasses.  These are cither swift-swimming species, members of the West
India fauna, which come upon our northern shores in sminener, or they are inhabitants of waters
more than six handred feet deep, which have never previously been exploved.  The Turbor and
the Sole are shallow-wuter species, zm.d, Lhiad they ocenerad in our waters, wonld have Leen discoy-
ered muany years ago.

There are twenty-six specivs of flat fishes on the east coast of the Umted States,  Tour of
these belong to the same family with the Sole, but are utterly worihless as articles of food.  The
nearcst relative of the Sole is often ealled the American Sole, A chiruy Hacatus, amnd is known on
the const of New Jersey as the Hog-choker, Cover-clip, or Cover. Of fhe other flat fishes only
two are positively uniit for tood, and these two, strangely enough, are the representatives of the
aubfinnily Bhopebinm, to which betong the Turbot and Brill of Europe, One of these, Lephopsetta
macenlata, is somerimes called the Spotted Turbet, and in New Jersey iz called Window-pane, or
Daylight, beeause it is so thin that when held to the light the sun can be seen through its
trauslncent flesh.

The most important Flat Fish is the Halibut, whieh iz identical with that of Europe, This
species, and the Pole Flounder, which has recently been brought to light in our waters by
the Fish Commission, ave the only two of the namber referred to that are found on both sides of
the Atlantic. We have in our waters an abundance of fat fishes, some of which, for instance, the
cotnmon Flounder of the New York market, Paralichthys dentatus, are probably fully eqnal to
the Turbot for food uses. In fact, it may be lad in the New York restaurants and hotels under
this name. Another fish, Platysomatichthys hippoglossoides, resembling the Turbot in favor, is
sometimes brought to New York in winter. It is found at great depibs on the eoast of Newfound-
land, and is often called the American or the Newfoundland Turbot. The Tole Flounder is
very similar to the Sole in flavor and in the texture of its flesh, but it unfortunately inkabits some-
what inaccessible localities at great depths, and it is hardly to be expected that, with the present
supply of excellent food-fish to be obtained at so much smaller expense, our tisherinen will take the
paing to go tn search of it. That the popular taste for flat figh is alrecady cultivated is shown by
the fact that, in 1879, 1,786,000 pounds were sold in New York alone.

It is needless to refer to the efforts of the United States Fish Commission to introdnee Sole;
they are familiar to all who are interested in the subjeet. The introdnction of the trawl-uet has
been for many years under consideration, but this expensive mode of fishing does not seem to be
required at present, sinee the sapply of fine-flavored food-fishes is more than equal to the denfand.
With an eye to the interest of the American fishermen, Professor Baird has recently detailed an
attaché of the Fish Counnission, one of the most experienced fishermen of Massachusetts, to study
the trawl fishery in the German Ocean, and lis report will soon be published.

Finally, it may not be amiss to state that Mr. E. G. Blackford, of Falton Market, New York,
has for some time been authorized by the Commissioner of Fislieries to pay twenty-five dollars to
any one who shiould present a true Turbot or a true Sole, canglt on this coast. This offer is still
standing, !

1 Forast and Btream, xv, No. 6, Soptember %, 1580, pp. 103, 104,

12y
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56, THE PLAICE—PARALICHTHYS DENTATUS,

The Plaice, Summer Flonnder, or Turbot Flounder, Paralichthys dentatus, is, next to the Hali-
but, the most important flat-fish on the castern coast. Tt is a member of a genns not existing in
Lurope, though represented on our own Pacitic coast, in China and Japan, and in the Indian
Ocean. Its affinities are with the Halibut, which it much resembles in form, and to which it is more
similar in flavor than to the Tarbot and Brill, so well known in transatlantic fish markets. Our
colmoen species was first brought to notice in 1766, when Linneevs received specimens from
South Carolina, gsent him by Dr. Garden. It seems at that time to have been of recognized com-
mercial importance, since it was one of the few received by Linnzus from Garden which had a
common name. In South Caroling at this fime it was called Plaice, aud this is a name which is
now accepted in the New York market and about (Cape Cod, alihough it has never been recognized
by those who have written books on American fishes. The fishermen of the Baint John’s River also
use the name Plaice, but whether for this species has uot been determined. In Connecticut, North
Carolina, and in Florida, east and west, as well as on other parta of the eoast, the names Flonnder
and Cowmon Flounder are current. In New York and New England the name Summer Flounder
is also frequently heard. Tn Rbode Island the names Brail and Puckermounth are used, the former
doubtless a modification of the English. name Brill, while on the bills of fare in Boston and New
York hoiels it i often ealled the Ddeep-sea Flounder, at least sinece the Pole Flounder has been
bronght to notice by the Fish Commission, and has obtained a reputation as a delicions table fish.
Fishermen sometimes mistake them for young Halibut, and they dounbtless at times are sold under
the name of “Chicken Halibut.” Turbot Flounder is another name which has heen suggested,
buot, upon the whole, Plaice seems most desirable for general adoption.

This fish is abundant upou the eastern coast of the United States from Cape Cod to Cape Flor-
ida, and aceording to Mr. Stearns’ report is also found along the entire Gulf eoast. Southward,
its range extends at least as far as Paraguay. Te the northward it barely rounds Cape Cod.
Captain Atwood remembers that in the first half of the present centnry great quantities of Plaice
were found inside the Point at Provincetown, They were 80 nhumerous that in one afternoon he
caaght two thousand pounds. They are mow only occagionally taken, aud have not recently been
seen north of Provincetown, though Storer has recorded their oceurrence at Wellfleet. Captain
Atwood attiibites their disappearance, which was nearly simultaneous with the advent of the hlue
fish, to the fact that bine fisli destroyed their favorite food, the sqaid, and rendered it impossibie
for them to live longer in these waters. The Plaiee has been much less abundant in Cape Cod Bay
within the last thirty years, but there is no evidence of considerable diminution in numbers slse-
whgre. On the castern coast of Connecticut and Long Island, where the Plaice fishery is most
extensively prosecuted, it is the opinion of experienced fishermen that no change in numbers has
been percepiible within the last thirty years. The Counecticut fishermen say that they are
frequentiy so abundant that they bave only to throw out and pull in their lines, eatching ¢ all
they choose,” while the bottom seems to be carpeted with them,

Like others of its tribe, the Plaice are usually wpon the bottom, where their peculiar shape
and color protect them from observation and give them excellent opportunity tocapture their prey.
In the north they are usaally found at & depth of two to twenty fathoms, and in winter move off
into deeper wuter. In New Jersey they aveur at lesser depths, Proefessor Baird recﬂrds. that they
are sowetimes taken in large numbers by means of nets in the deep slues along the beaeb, In
winter they do not run out ao far into deep water, and “at times,” says Professor Baird, “seem to
be quite torpid on the shallow gronnde, suffering themselves to be taken up with oyster-tongs
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without making any attempt to escape.” Still farther south they are found in the shallowest of
water, The fishermen of Saint Jolin's River seine them in the grass ulong the shores at a depth
of three or four feet. Mr. Stearns writes, speaking of the eastern part of the Gulf of Mexico:
“They are found 1wostly in the baye and hayous where the bottom is muddy or grassy, but it is
not unusual to find them in shoal water along the sand beaches of the coast and bays. Very shoal
water seems to be particularly attractive, and they are often found at the water's edge embedded
in the sand, with only their eyes in view. When alarmed or in pursuil of prey their movements
are very swift, and the quickness with which they bury themselves in the sand is quite wonderful.”

Their habit of asecehding Southern rivers is remarkable, They are said to oceur in Lake
George and the other lakes at the headwaters of the Saint Jolw’s and the Ocklawaha Rivers, At
Jacksonville they are commounly taken in company with bream, black bass, and other fresh-water
fish, ip winter as well as summer.

Although present in the shoal waters of Florida througlhout thte year, Mr. Stearns states that
they are most abundant in summer. On the Conneeticut eoast, however, their habit of migrating
seaward is much more prononnced. The Noank fishermen never find them until May. They say
tltat they never catch them until after they have fished awhile for sea-bass, As early as the first
of October they begin to grow scarce, and none are ordinarily canght after the middle of the
month. I cannot find that they have ever been seen moving in schools, though fish taken in the
same locality at the same time are usually quite uniform in size. They shift their position, prob-
ably in search of food, and where any are found they are plenty. This indicates that they are
gregarious in habit; the abundauce of food in speecial localities sufficiently explains this fact.

The Plaice feed upon small fish, shrimps, ¢rabs and hermit erabs, squid, small species of
shell-bearing mollnsks, and eertain radiates, such as sand-dollars. They are frequently seen at
the surface, rapidly swimming, and even jumping out of the water, in puranit of schools of sand-ecls
arl sand-smelts, They also feed upon dead fish thrown out from the fish-houses. Liitle is known
of their breeding habits, Al the large females observed in July and Angust, 1874, upon the Con-
neciient eoast contained spawn, It this was, evidently, far from maturity. The Fish Cominission
has obtained no very small specimens; in fact, noue less than eight or nine inches in length,
though the fishermen speak of eapturing six-ineh individuals. Their average length is from sixtesn
to thirty inches, and the weight about two and a half pounds, though it is Dot unusual to take
individuals weighing seven or eight pounds. At Noauk about eighty fieh are ordinarily packed
in a barrel, weighing from 160 to 175 pounds. The largest ever brought to Noank weirbed
twenty-six pounds. Others, of whose capture I have informed, weighed twenty, seventeen and a
half, and fifteen pounds. In Florida and at Provincetown I Lave seen them three feet in length.
A ont-pound fish messures about fifteen inches; o one and a guarter pound fish, sisteen or
seventeen; a two-pound fish, seventeen or eighteen; a three-pound fish, about twenty; & fonr-
pound fish, about twenty-two; an eight-pound fish, about twenty-seven, and a ten-pound fish,
about thirty inches. These proportions are taken from notes relating to a large number wetghed
and measured at Noank, Connecticut. The Winter Flounder or Flat Fish spawns in late
winter and early spriug near the shore, and it is possible that the Plaice breeds at abouf the
same period.

The most extensive fishery for the Plaice is in the waters of Southern New England. TFavorite
fishing grounds are on sandy bottoms, at a depth of ten to twenty fathoms, along the Atlantic
side of Block Ysland, Martha’s Vineyard, and Hastern Long Island, where they are most plentiful.
They are obtained in smaller numbers in the harbors and baye along the south shore of New
- England, on Shagwam and Middle Ground Reefs, in Ifisher’s Island Sound and Long Island
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Sound, and outside of Fisher's Island. ‘They are also taken in considerable numbers in the
pounds of this region, occasionally five or six hnwdred at a time. The quantity tuken in the weirs
of New England in 1376 was estimated as follows:

Ponods.
Wetra on north side of Cape Cod .o oo oo i i iiei s cetcce cebaanms mmae i man 4345
Weirs on south side of Cape Cod. oo i i s i mt i imrei e e vaer e e 36, LU0
Weira in Vineyard Sound . .o e e im et ccra i cmamaeee sao. 26, G20
Weirs I Buzzarls By o e ottt oo e cce e hieees e s ceam e iaeaaeeaan 15, 749
Weirs on Block Tetand, estimated ... oo oo oo i e e i e e e a4, s
Weirs in Fisher's Island Bound, estimated. .. o .o oii e 4, 000
Weirs on cast end of Tong Island . oo o o oo oo e o i e craraarmoas 14, {HH)
Traps in Rliode [8land o . L i it i i i mcm e ra it mmm v s aaa, 1732, 250

{133, H55

Fromw oblier loealibies. .. oo e e it oo et man caccma et iman e aaeetamman 50, 000

713, 555

Eatimated annnal caleh of Flat Fisb ... .o oo e 600, 0
1, 313, Hha

Vaulue of the above, at four vents a pound, $52,542.

These statistics of the cateh in pound-nets inclode Plaice und Flat Fish, and in the statement
of the total catch no distinetion will be made between these two species.

Immeunse numbers of them are sometimes taken in largé scines hanled up on the beach. In
1876 K. Cleveland sciaed 123,000 pounds at Menemsha Bight, Mussachusetts. DBy far the greater
quantity, however, is tuken by small fishing smacks belonging to and bailing from Noank,
Mystic, atl New London, which pursue this special business from May until October. These
vessels are msually abseut from port four or five days, and spend two days in fishing. The fish
are shipped in jce from Noank siwd New London prineipally to New York, and also to inland
cities in the vicinity., A single smack, with & erew of a mun and two boys, usually will ohtain
and ship to New York, on an average, about 12 barrels & week, abount 160 barrels a year, or
25,000 to 28,000 pounds. Captain Palmer, of Noank, in 1873, caught on one trip of two days
about 1,0} fish, weighing, perhaps, 2,000 pounds, On this trip lie used four lines. A good ligher-
mau is able to manage two lives, each carrying two hooks, Menbaden bait is always nsed by
profession:] fishermen, though T have caught Plajce to good advantage with lobster bait. A
vesstl usually couswmen one barrel of menhaden on each trip.  The fish strike the hook sharply
ak spon as it approaches the bottom, giving little opportunity to the skates, which very seldom
got a chance at o Plaice’s hook. In this respeet they are very ditferent from the cod. When the
Lish have been hauled to the surface, they are quickly transferred, with as little injury as possible,
to the well of the smack, which 18 amply large enough to hold a product of two or three days’
fishing. They are thus brought alive to the place of shipwent and reach the markets in excellent
condition, a fact which partially explains their popnlarity compared with that of other fish of the
same family.

In 1877 there were seven smacks engaged in this fishery— one from Mystic, one frotn New
London, and five from Noank. It was estimated by the owner of one of these vessels that each
vessel madeon an average fifteen trips during the saminer, and that each trip averaged 800 fish,
weighing 13 pounds each, making a total of 1,400 pounds to a trip, or 21,000 pounds to the season,
thas giving an aggregate of 147,000 ponnds as the result of this branch of the fiskery.

Captain Atwood states that in 1846 he began catching Plajce for the Boston market, in Prov-
incetown Harbor, anchoring where the keel of the smack would just clear the bottom, and anywhere
near Race Peint he could catch them in great numbers, the largest weighing from {en to fifieen
pounds each. In one afterncen he canght two thonsand pounds, These he carried to Boston in the

-
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well of his smack and tried to sell, but was unsnecessful, though they were offered under the name
of Turbot, local prejudice being against them. In 1870 there were seven or eight boats enguged in
the plaice fishery during the month of June, this month being the Lest for plajce fxling, In the
latter part of July, when I made my observations, all of the winter hoats had gnitted for the year.

The method in use hore is somewhat peenliar, and merits description,  The fishermen call it
“edrailing for Plaice® The boat used is an ordinary eat-boat, managed Dby one person, and is
allowed to drift with {ree sheet hefore the wind, while the fisherman stunds in the stern dragging
the line over the bottew, baited with a bit of squid or clam.  The Dot 13 Kept as nearly as poxsible
over the Places where the flats ave deepening most abeaptly into the basin of the harbor, and where

" the water is frow eight to f-ightc-en fathoms deep.  Only very large fish, weighing ten, titteen. some-
times even twenty pownuds, arve faken in this manner. The average catel is from cight to fwenty
aday. In one day one mway reported eight, one fonrteen, one twenty-three.  Some of these fish are
sold in T’rovinectown, but the greater portion is send jeed to New Vork, where a price of twelve
cents a pound, wholesale, is easily obtaired.  In Boston there iz no market for them.

Oun the eoast of New Jorsey Professor Baird states that in 1834 they were taken in large
numbers, by means of nets, i thy deep slnes along ihe beach., Along the romtbern coast they
are oecasionally taken by the line fishermen, and a eousicterable quantity is seined by the river
fishermen. In the Gulf of Mexico they are rarely taken Ly hook and line, and are usually
speared or jigged at night, by torehlight,

The Plaive has alwaye been the most popirlar of our inshore flat fishes, being exempt in a
certain degree frow the prejndice attaching to the fishes of this family. It scems to have been a
common food-fish in South Carolina as early as 1769, and Schoep! mentions it as ove of the food-
fishes of New York it 1776, In 1856, according to Giill, it was fonnd in the New York murket in
antumn, but seens to have been less in favor thay the Flat Fish. At preseut the Plaiee is grow-
ing in fuvor in New York, and is upon the lists of all good restaurants, though perhaps not so
generally consumed as the Flat Fish, which comes i the winter, when the market is less lavishly
supplied.

In Boston, and indeed throughont the greater part of New Ewngland, this, with all other
Flonnders, is considered unfit to eat, and it is by ne means generally poputar slong the Sonthern
coast, though in Florida its flesh is highly prized. The Connecticut fishermen esteewn it greatly,
anml when preparing it for their owu nse are accustomed to Liang # in the open air for a day or
two “to dry,” as they say. The wholesale priee in Few York varies from one and a half to six
cents, but. is usually three cents a pound.

Auother species of Flounder, closely related to the Plaice, is the common Four-spotted Flounder,
Paralichthys oblongus, which oceasionally finds its way to market jin company with the Plaice, and
is donbtless sold under the same name, It is u small species, rarely attaining a greater length than
twelve inches and a weight of one pound. It may be readily distinguisbed by the presence upon
the baek of four large, dark spots, elliptical in formn, but these soon fade out after death.

Its distribution is much more restricted than tbat of the Plaice; it is moest abundant, at 2
depth of ten to forty fathoms, off the southern coast of New England; it rarely occurs north of Cape
Cod, though one individual was taken by the Fish Commission at the mouth of Salem Harhor, nor
has it been recorded sonth of New York. There are two smaller species njon the Southern coast—
oue, Paralichthys quadrocellatus, broader than Paralickthys oblongus, also marked with four dorsal
spots, and known in the South as the Four-spotted Flounder. This species lius been observed

- a8 far north as Charleston and Fort Macon, while its western record of limit is Pensacols.  Stearns

Tecords it a8 common from Cedar Keys sonth to Key West, and pronounces it an excelleut food-fish.
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It caunot at present, however, be considered very important, Tlhe othey species, Peralichthys
stigmatiag, oceurs in deep water {seventy-five fathams) oft the coast of South Caroling, ood way be
distinguished by ihe presence of three eonspicuous spots apon the npper side of the body.

57. THE BASTARD HALIBUT.

This fish (Paralickthys maculosus Girard). writes Jordun, is known as the Halibut, Bastard
Halibut, and Monterey Halibat. South of San Fraucisco, where the true Halibut is not found,
the Iarger individrals, which really greatly resemble the Halibmf, are kuown by thaf name. the
young heing rarely distinguished from other #Boles.” At San Franciseo, where the true Halilut
is known, this species is ealled the Bastard Halibat, and sometimes the Monterey Halibut, as they
arve mostly Drought from Mounterey, It reaches a length of three feet and a weight of sixty ponnds;
the largest seen by us weighing fifty-five ponnda. A greaf majority of those taken weigh less than
three pounds, and it is said fhat large individuals are much less plenty than they formerly were.
Its range iz from Tomales Bay to 8an Diego, and south of Peint Coneepeion. It is the eommonest
species of its fumily. Although not rare at San Francisce, it forms no more than four per pent, of
the entire flounder eateh. It lives in rather shallow water, the young abounding close to shore,
large ones being taken in the gill-nets. Large ones are more abundant at Monterey tlan farther
south. It feeds npon fishea and crostacen, and in its Lhabits scems very similar to the Eastern P,
dentatus, It spawns iu early summer, like other large tishes. It is subject to the attacks of the
Hag Tish, Bdellostoma Dombeyi.

Ag a tood-isl, it does not rank very high, the large specimens being tough and coarse
compared to the Halibut, while the young are inferior to most of the species termed * Sole.”

58. THE FLAT FISH, OB WINTER FLOUNDER.

Next in importance to the Plaice comes the Flat Fish, Pseudopleuronectes americanus, or
Cowmmon Flounder, sometimes called the  Winter Ilonnder,” said to be known in Massachu-
fetts Bay as Mud-dab, and occasionally to be sold in New York under the name of Bole. This
fiah, like the Plaice, belongs to o genus anknown to Europe, but is closely related to the common
Flonuder, or Fluke, of the British coast. Its range is spmewhat extensive, and in a certain
degree it replaces the Plaice along our northern coast. 1t has not been observed south of Chesa-
peake Bay, but northward is common in the Bay of Fundy, on the eastern shores of Nova Scotia,
and in the Gulf of Saint Lawrence, and, as far as observations have been made, npon the voast of
Labrador.

Storer, writing in 1849, remarks: It is probably the most eommon Flounder on the sonthwest
coast of Labrader; we met with it first, though but sparingly, at che Saiut Mary's Islaud, and
observed it as far easterly as Bras d’Or, where it is to be found in immense nnmbers, the bottom
beiug almoat alive with them, and of large gize.” _

Flat Fish are always upon the bottom, feeding chiefly npon winute shells, such as Nucule and
Bulla, npon young crabs, or whatever they can find among the stones in the mnd, Their wouths
are very small, and since they would be uvabdle to seize and kill other fish, they never cote
to the surface in pursuit of prey, as do the large-mouthed Flounders. They prefer sheltered bays
and harbors, and appear to e equally abundant ou the bottoma of the sand, mnd, or rock; when
at rost, they are nsnally partially embedded ju the mud or sand at the bettom. 1 havé observed
that, whaon they eows to a stop, they always settle themselves by convalsive motions of the fns
and Dody, which has the effect of pushing thom down into the soft bettoms. This 'sp'ecies is .
probably 2 more permanent resident of the localities which it inhabits than any other on our const,
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unless it be the sculpius. There is very little evidence of a tendency to move to and from the
shore with a change of season. Winter and summer, they appear to be equally abundant from
New York te the BDay of Chaleur, where, in the tide-way of Miramichi River, they are caught in
winter through lwoles in the ice. In Labrador they ure described as exceewdingly abundant in
guzmmer, but nothing is kuown of their winter habits, Professor Baird found them scarce in
Southern New Jersey in suminer, but learned that they were very abundant in the bays in winter.
Small guantities are brought to Washington in winter from the mouth of the Chesapeake,

The spawning season oceurs early in spring, in February awd March on the Counecticut coast,
and is thonght to be closed by the first part of April. Younug fish of balf an inch in length are
found in July in the deeper parts of the bays and soundg, and in Aungust and September, having
attaived the length of one and one-lLalf to five inches, oceur in great abundance iu the coves and
along the sandy shores of the Southern New England coast, in very shallow water. Their growth
is probably rapid, though it would seem most likely that the five-inch specimens, just referred to,
were cighteen months rather than six months old. The largest that have been dircovered were
fifteen inches long, and would weigh from one to one and a half pounds.

The flesh of the Flat Fish is solid, white, and of excellent flavor, and deserves a more general
popalarity than it has yet attained. It is, and hag been for the last century, largely consumed in
New York in winter. Sclioept’, writing in 1776, mentions it as ocearring in the market in spring;
later, writing in 1818, he states that small numbers were found in the stalls in Januvary and
February, taken with spearas while searching for eels, These were not very inviting, owiug to
their mavgled appearance and frozen state, but, with the disappearance of ice and the approach of
spring, their numbers increased, and in March the stalls were well filled with them, cheap and fresh
and good. They were only nsed as pan-fish. Gill wrote, in 1856: “This is the most cominon species
of flounder that is brought to the city markets in the winter and spring months; it is seldom sold
at a higher price than eight to ten cents per pound. TFlounders are chiefly sold by the weight;
occasionally they are strung tlirough the branchial apertures on twigs und nominally rold by the
buuch.”

The Smooth Flounder, or Christmas Flounder, Pleuronectes glaber, is very similar in habits and
appearanca to the Flat Fish, and is still clorer to the Flounder of Europe, being 4 member of the
Bame gepus. It may be distinguished from the former by its smooth skin, which has given to the
species, in some localities, the name “ Hel-back.” TIts distribution is extremely limited, it having
been recorded as ouly found in Salem, Massachusetts, Portland and Belfast, Maine, or within the
limits of two degrees of latitude. Its range may in the future he extended faither to the north, but
it is certain that at present none occur south of Salem. In Cagco Bay they are very abundaut in
snminer, and the Fish Commission secured great quantities of them in wuter three or four fathoms
deep in Bluelight Cove, They bave never elsewhere been observed, except in winter, about Christ-
mas time, when they come into the harbors to spawu. At Salem they are, on this aecount, called the
Ohristmas Fish. Considerable quantities are caught every year by spearing them upon the sand.
At this place they are also called  Fool Fish,” becanse, in their anxiety for food, they will bite at
any kind of bait, even at a rag. The spawuning season is short, und they soon retire into deeper
water. At Portland, and in the vicinity, considerable numbers arve taken in the winter flskery in
company with the Flat Fish, and with thet are sent to New York and neighboring markets. In
one instance a quantity was otfered for sale in the markets of Washington. The spawning season
on the coast of Maine is slightly earlier than thai of Massachusetts, beginning as early as the
middle of December, while in Penobscot Bay they are taken at the very beginning of the month, full
of spawn. In Penobsuot Buy they are taken in traps, or “ fliers,” as the fishermeu call them, shaped
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something like lobster-traps and baited. The youug Smooth Flounder may be taken in summer on
the beaches. The largest females observed weighed twenty-three ounces, the weight of the spawn
being seven ounces. Too little attention has hitherto been paid to this fish, but it seems more
than probable that in the fature it will greatly increase in favor.

59. THE FLAT FISHES AND S0LES OF THE PACIFIC COAST.
LBy Davip S. JORDAN.
THE STARRY FLOUNDER—PLEURORECTES STELLATUR Pallas.

This species is known, wherever foand, as the ¢ Flonnder,” all others being cousidered as Bas-
tard or False Flonnders. At San Francisco the name Flonnder is rarely nsed in a generic sense,
bot only as a special appellation of this species. It reaches a length of nearly three fret, aud a
weight of fifteen to twenty pounds, larger indivic aals being found northward than southwanl alony
the coant.  The average length in the matket is abont fifteen inches, and the weight two or three
pounds. 1ts rate of growth is probably rapid, but we bave no certain data in regard to it.

1t ranges from Ban Luis Obispe to Kamntehatka, and from San Francisco northward it is by
far the most abundant species. 1t probably constitutes half, by weight, of the totul annual eatel
of Flounders on the Pacific coast. It eaters the moaths of rivers, and covnsiderable nuinbers are
taken in the salmon-nets oo the Lower Columbia. It is found in water of mnderate depth, and is
taleen i seines and gill-nets, and sometimes with the hook.

Its fond is crustacea, mollusea, and such tishes as it can swallow, its moath being compura-
tively amall, It spawps in sammer. Nothing special is known of its breeding habits. It bas no
especial enemy that we know of, with the exceiﬁ-ion of a tetradecapod, known as “fish-louse,”
which is very frequently found attached to the fing, gill-mcinbranes, and gills of this and other
sﬁecies of flounders.

As a food-lish this species is hell in rather high esteem. The flesh is firm, and although
coarser than in the so-called Soles, is of fuir flavor in the yoang. The very large individuals
{egight to twenty ponnds) are sold at a lower price, and are considered poor eating, A considerable
portion of those in the San Francisco market come from Humboldt Bay.

This, aceording to Dr. Bean, is one of the most widely distributed littoral fish known to exist,
ranging in North America to the mouth of the Colville and Anderson Rivers on the arctie coast,
It enters extensively into the respnrees of Alaska, being the largest and most abundant of its kind
in that region.

A related species, P glacialis, is especially abundant in Northern Alaska, occarring plentifully
ag far south as Saint Michael’s, Although small, its great abundance and fine flavor make it
important as an article of food. Traveling parties of Egkimos generally have a supply of this fish
in their bidarras. They are nsnally eaten raw,

THE ROUGH LIMANDA—I1MANDA ASPERA (Pallus) Bean,

This species, according to Dr. Bean, ix smaller than its Atlantic relative, Limanda ferruginea,
which it closely resembles, and its range is rather limited. It is found about Unalashks and has
been taken at Bitka, Wrangel, and other localities in the Gulf of Alaska., Itgflavor is ﬁne, and it
is used extensively for food by Eskimos and Iudians,
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THE D1AMOND FLOUNDER ~—HYPSOPSETTA GUTTULATA (Girard) (ill,

Tn the neighborhood of San Francisco this species is known as the <Turbot,” many of thoe
dealers stoutly averring that it is identieal witl the English fishk of that name. Svuth of Puing
Concepeiou the name Diamonrd Flouuder is in use. This refers to the rhombic form of the tish,
and the name seems an appropriate one. It reaclies a length of ¢ighteen inches and a weight of
four pounds, but as usaally seen in the market its length is aboit one foot.

The geographbic range of this species seems to be from Cape Mendoeino to Magdalean Bay,
It seems to be more plentiful in the bays of Tomales and San Diego than elsewlers, apparently
preferring shallow water and sandy bottems. It is one of the wmore abundant speeles, forming
perhaps two per cent. of the cateh of Flounders in the veighborhood of Sawn Fruneiseo,

Tta fvod consists mainly of crnstacen and small mollusks, Nethivg special is known of iés
breeding habits. TIts enemies are thosze of all Flounders, and ne diseases have been notiex],  As
a food-fish it ranks Lhigh. It is one of the most firm-Heshed of the Tlounders,

THE $SOLEN" OF CALIFORNI.
LEPIDOPSETTA RILINEATA (Ayres) Gill,

This specier has no other distinetive name than “8ole.” It reaches a length of twenty inches
and o weight of five or six ponnds, [Its average weight in the market is abouot three pounds. 1t
ranges from Mounterey to Alaska, and its relative abundance steadily increases as we 2o hortli-
ward from Moaterey to Vancouver's Istand. In Paget Sound it makes about thirty per cent. of
the flounder eatch; about Ban Francisco Larely two per cent. It lives in rocky places in deep
water, and most of those taken about San Franciseo come from the neigh borhood of the Farullones,
It takes the hook more readily than any of the other smallononthed Flonnders, and considerable
humbers are taken by the Chinese on their set-lines, especially at Monterey, They feed clictly on
crustaceans and small fishes,

Nothing special is kpown of its breeding babits, and nothing distiuctive of enemijes or
diseases. 1t ig perhaps more sabject to the parasitism of the fish-louse than any of the other
species.

Dr. Bean found this fish abundant in Alaska, aud one of the most important of the flat fishes
in that ferritory. It is there regarded as an excellent food-fisk, The natives spear it as it lies
entirely concealed in the loose sand along shore, where it comes at eventide to feed on swall
crustaceans.

PAROPHRYS ImCHEYRUR Jordan and Gilbert.

Four specimens only of this speeies have heen seen. These were taken with a seine at Seattle,
It resembles the preceding in appearance, and probably in babits. Those seen were nbouk eighteen
inches long, and weighed about three pounds.

“This is a coarse, rough fish in its general appearance, greatly resembling the Flounder, Pleu-
ronectes ateliatus, but differing from it in the ctenoid seales, mid in the presence of wn aceessory
lateral line, ¢characters in which it agrees with the next species, M has hitherto been found only
in Puget Sound, and reaches a length of about eighteen inches,”—Lockington.

PARCOPHRYS VETULUS Girard.

This species is always called Sole by the fishermen. 1t is one of the smallest species, reach-
ing 5 length of about fourteen inches and a weight of ubout two ponnds. Those usually seeu in
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market average less than half a pomwnl. It ix found from Santa Barbara to Alaska, and from San
Fraucisco northward is extremely abundant, Iu number of individuals taken, this species is
exceeded only by Plewrorectes stellafis.  In number of ponuds it probably rauks helow Hippoglos-
goides Jordani. Tt forins abLout one-fifth the whole floander catelr of the coast. It lives near the
shore, aud is taken in gill-nets and sejoes. 1t feeds on erustacea and the fike, Asx a food fish it
meots with a ready sale, but its Hesh is rather poor and tasteless. It spawns in spring. Nothing
further is ko wi of its breeding hiabits, and nothing of its encmies or Qiseases. [t I8 often found
in the stomachs of larger predaceons fishes.

Its flest is softer than that of other Flonnders, and it does not make an attractive appearancs
in the market. It aiways readily sells, however, and the quality of the tlesh is probably better
than that of some of the other kinds.

PAROPHRYS ISOLEYIE {Lockington) Jordan and Gilbert,

This species, too, is a Sole to the fishermen. It reaches a length of about fifteen inches and a
weizht of aboat two and a balf pounds, Its usual length is about ten inches, with a weight of
half a pound. It ranges from Monterey te Puget Sound, inhabiting rather deep water and
becoming larger in size aud more plentiful northward. About S8an Francisco it is mainly taken
by the paranzelle fishermen, who obtain it in great numbers, bat it forms less than one per cent. of
the lounder cateh of the coast. 1is food is mmainly erustacea and mollusks. It spawns in spring,
at which season the largest catches of it are made.

Liarge specimons of this species are sold with the best Soles (Puettichthys), which they greaily
resemble. Swmall ones rank with Giyptocephalus pacificus and the like, and often cannot be seld.

CITRARICH1HYS 80EDIDUS (Girard) Gthr.

This species I often known as the “Plaice” in Puget Sound, About San Francisco it
becomes, like the others, a ¢“Sole.” It is one of the smallest species, reaching a length of fifteen
ineher, and a weight of two pounds. Its average weight in market is lttle more than half o
ponud. It ranges from San Diego to Pnget Sound, being rare south of Peint Concepeion, and most
abundunt abont Monterey. It lives in eomparatively deep water, and 1is considered distinetively
n deep-water species by the fishermen in Paget Sound. It takes the hook very readily, and greab
Ihumbers are taken on set-Iines by the Chinege, to dry for market. It probably makes abont eight
per cent, of the entire flonnder cateh of the eoast. It feeds on small fishes, the anchovy being
one of its special ariieles of food,

PSEBETTICRTHYS MELANGSTIQTUS (irard.

This species is everywlere g Bole, and at Sau Francisco it is considered to have a better
claim to that title than any other species. 1t reaches a length of about twenty inches, and a
weight of four or five pounds. Its average length is about fifteen inches. It ranges from Mon-
terey to Wrangel, Alaska. It lives at no great depths, and is about equally abundant the entire
length of the coast. Although never found jn large numbers, it is always present in the markets,
and torms somne five per cent. of the entire flounder cateh of the coast, It feeds upon fishes and
crastacen.

Nothing special is known of its breediug habits, enemies, or digeases, As g food-fish it is
counsidered the best of the family by those who distinguish it from related species.
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HirrocLossoipus Jornant Lockington.

2]

This species is lknown universally as the “Sole.” T bhave also heard the Ttalian wrame “ Seglia™
applied to it more often than to related species. It reaches a length of eightecy inchos, and g
weight of six or eight poands, the average heing abont three, It ravges from Monterey to Puget
Sound, being comnparatively scarce north of Cape Mendoeino, but in Monterey Bay the comuponest
species, and forming probably fifteen per cent. of the Flounders in the market of San Franciseo.
Great numbers are taken by Chinammen on sef-lines baited with anchovies, Tt lives in water of no
great depth. It feeds upon anchovies, shriinps, and all sorts of small fisbes and crustacea. Tt
spawus in early smmmer. Nothing especial is known of its breeding hubits. Its enemies and
diseases are similar to those of other Flounders.

It is oue of the best of the Flounders as a food-fish. €reat numbers are dried vearly by the
Chinese, who suspend them by strings on a frame placed on the roofs of the houses, as they are
too fleshy to dry well on tables. Here they rustle in the wind, and, striking together, produee u
sound like the wind among the Jeaves.

# It appears strange,” remarks Lockingtoun, ‘“that this common species shounld have escaped
the notice of naturalists until last year. In the markets of San Franeisco it abounds throughoat
every month of the year, and in Monterey Bay it is the most abundant of its tribe. Professor
Jordan informs me that about five hundred pounds’ weight of this fish are taken daily at Mouterey
uloue by the Chinese, besides large quantities taken by the Italians. An exawination of the stock
in trade of the Chiuese located near Monterey, proved that over nineteen-tweutieths of the fish
that dey on hurdles and flap in the wind around tlhe hovels consisted of this fish; a fow shavks,
with Psettichthys melanostictus and Citharichthys sordidus, constituting the remainder.”?

It occasionally reaches sixteen inches or more in length and a weight of five ponmds, and is
cousidered one of the best of ita tribe, but is inferior to {he Black.-dotied Flounder, the Turbot, and
one or two others. It becomes rare northward, yet occurs in Puget Sound; south of Mounterey it
is not on 1ecord. '

HIPPOGLOSSOIDES EXILIS Jordan and Gilbert.

This speeies is one of the smallest, reacking a lehgth of about nine jnchkes, and a weight of less
than a ponnd. Tt inhabits deep waters on satdy bottoms from San Francisco to Puget Sound.
It is taken in the sweep-nets of the paranzelle in spring off Point Reyes in enormons nnmbers,
kepefimes nearly 4 ton at a time. In Puget Sound it is less common, although frequently taken
in seines. It has not been noticed by naturalists until the present year, and has probably heen
rarely taken until the introdnction of the paranzelle. It feeds on small fishes, erustaceaus, ete.
1t spawns in apring, perhaps coming from still deeper water, as in the winter none were noticed in
the markets. Its enemies and diseases are unknown. Most of those taken by the paranzelle are
thrown overboard. The flesh is soft, and the fish does not sell for enough to pay for bringing it in.

This species is readily distingnished from the preceding by its much more siender form, and
by the large size of the scales, which are very delicately ciliate on their hinder edge. The eyes
are very large, their longitudinal diameter contained about three and one-third times in the length
of the head. The greatest depth is coutained about three and a half times in the total length,

Iu July it was tolerably common in the markets of San Francisco, and its previons rarity is
probably occasioned by the fact that it is only taken in tolerably deep water, and is too small to be
considered of much value.

' Report, Commissivner of Fisheries Btate of California, 1830, 1. 25,
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The specimens 1 have seen were [rom cight to ten inches in length, and three.quarters of a
pound in weight., It cecurs in Puget Sound, but is not very common,

HIPPOGLOSROIDES ELASSODON Jordan and Gilbert.

This species reaches a lengtl of about fifteen inches, and a weight of two or three pounds at
least. 1t has beeu found in Puget Sownd, in rather deep water about the wharves of Seatile,
Washington Territory, and New Tacomw. 1t takes the hook very readily, and aflfords the boys
considerable amusement.  Its value as food is probally similar to that of H. Jordani.

Dr. Bean states that he has specimens from Kodink, Unalashka, and the Shwmagin Islinds,
Alaska. It is a food-fish of some importance in these logalities,

XAysTREURYS LIOLEPIS Jordan and Gilbert.

This species reaches a length of fourteen inches and a weight of two pounds; ranges from
Point Coneepeion southward. 1t lives in water of moderate depth, usually abont the kelp, Ti
takes the hook readily, spawns in spriing, aud feeds on crustacea and small fish, It is too svarce
to ave any special economic value,

ATIERESTHEES STOMIAE Jordan and Gilbert.

This species, 50 far us known, does not exceed eighteen inches in length and one and & half
pounds in weight. It is perhaps the slenderest Flounder known. It hus only been 8een among
fishes taken in the sweep-nets of the paranzelle off Point Reyes, amd enty about a dozen specimens
are known, Lt probably inhabits cousiderable depths, and will doubtiess be found to belong to the
Alaskan fauna. '

Tilx SLIPPERY SOLE—GLYPIOCEPHALUS PACIFLCUS Lockington,

Like various other apecies, this fish is known as the Sole, wherever found. It reaches a length
of fifteen inches and a weight of two pounds. As usually seen in the market, it is about eight
inches in length and weighs aboat half a pound. It inhabits deep or cold waters, and ranges from
Monterey to Vancouver's Island. In California it is only taken in deep water, and is therefore
rarely brought in except by the paranzelle, who obtain it sometimes in enormons numbers. In
Puget Sound it comes nearer shore, and is often taken in the seines. It has been brought into
the San Franciseo market only since the establishment of the paranzelle ﬁshing a few years ago.
Since then, it has rapidly increased in abundance in the market, and now makes about five per
vent. of the Flounders sold in S8an Francisco, Many pounds of small ones are daily thrown away
in the spring and sammer. Tt feeds on erustacea and the like.

1t spawns in May and June, and probably then comes into shallow water, as the catch is then
greater than in winter. The large ones are conrmidered among the best of the Flounders. The
small ones are little valued. The whole body is excessively slimy when out of water, more so than
in auy other Flonnder.

THE LONG-FINNED SOLE—GLYPTOOEPHALUS ZACHIRUS Lockington.

This species i8 likewise known as a Sole, but occasionslly distinguished as long-finned. It
reaches a length of eighteen inches and 2 weight of about two pounds. The average length is more
than a foot. Tt has been thus far noticed only iz deep water about San Franeisco wnd Monterey.
It is one of the least abundant of the Flouunders, rarely more than a dozen coming into the San
Franciseo market in a week, aud often for long periode none at all. Unt:l the intreduction of the
paranzelle; it was anknown at SBan Franecisco.
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In respect to food, breading kabits, and localities, it agrees entively with . peeificus so far as
we know.  Ifsskin is vot slimy, and its flesh is very firm and white, and said to De of very superior
Havor, stmiiar to that of the Europeuu Sole.

« UUp to the present time,” says Liockington, #this species is ouly known from the markets of
Sun Franciseo, {o which it is bronght froin deep water near Point Reyes, some thirty miles north
of the city. It is comparatively rare; scldom more than three or fonr are offered for sale on any
one day, sl it is not brought in at all in the winter. [t attaing a length of cighteen inches, and
a weighi of abont two pounds, aud is heldl in bigh esteem. Ditherto it is only Koown o oseur
Monterey Bay and in the vicinity of San Fraceiseo.  As its mouth is too small for the hook, and
its habitat too deep for the gill-nets, it is taken chicly in sweep-nets” -

The three following spocies are vary shinilar in size, appearanee, habits, and vaiue, and the same
remarks, oxeept in regard to distribution, wilt apply te them all:

PLETRONICHITIVY VERTIOALLE Jordan and Gilbert.
PLEUVRONICHTHYR QUADRTTUBERCULATUS {Pallas) Lockington.
PLEURONICHTIIVS COiN0sUs (iirard.

These three species have no distinetive popular names, the fishermen confounding them with
various other apecies under the name of Tarbot and Sele.

Ad usnally seen in the markets, these speecies average about ten inches in length, . verficalis
being usnally tle smallest of the three, and P. quadrituberewlaéus the largest; all, however, reach
sometimes a length of fifteen inches and a weight of two or three ponnds.

B, quadrituberculatus and P. verticalis have been thus far noticed only in Monterey Day aud
about Point Reyes and the Farallones. P. eenosus is found fromn San Diego to the Aleutian Isfands,
and is especially abundant in rocky coves abont Puget Sound. AN three of them are now
wmigratory and live in considerable dapths of water, being rarely taken near shore except in the
spawning time. )

Comnpared with other Flognders, none of these are ever abundaut, Fifteen individuals of the
three species together would be a large proportion in one haul of the gill-net in Monterey Bay.
in the season of their spawning. At other times they rarely come near enough to shore to enter
a prili-net, .

Unlike the other Flounders, these three species feed chiefly or entirely on plants; the stomach
and intestines ure always full of alga, and, although they occasionally take the hook. animal fool
makes a small portion of their diet.

These species spawn in the spring, chiefly in May and June. Nothing is kuown of their
breeding habits, further than that they are taken in the gillmets and in the sweep-pets of the
Paranzelle in greater numbers at that season than earlier in the year, and they prolbably spawn in
sandy places, and otherwise live amoug the rocks,

XNo special epemies are krown, other than predatory fish, and no diseases have been observed.
As food-fish, they are not distingnished from related species.

§0. THE HALIBUT—HIPPOGLOSSUS VULGARIS.

The Halibut, Hippoglossus vulgaris, is widely distributed through the North Atlantie and
North Pacific, both near the shores, in shallow water, and upon the off-shore bauks and the edges
of the continental slope down to a depth of two hundred to two humdred and fifty fathoms or more.
In the Western Atlantic the species has not Leen observed south of the fortieth parallel, stragglers
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huving occasionally been taken off Sandy Heoek, Block Island, and Montauk Point, while it ranges
north ab least to Cumberland Gulf, latitude 049, aud to Holsteinborg Bank in Davis Straif, and
as Jar as Disko and Omenak Fiord, latitude 719, on the coast of Greenland, five or six degrees
within the Arctic Circle. Aloug the entire west coast of Greenland they exist, abandant about
Jeeland and nerth to Spitzbergen, in latitude 802, No one knows to what extent they are
distributed along the Eurepean snd Asiatic shores of the Arctic Ocean, but they bave Deen
observed on both sides of the North Cape, in East and West Denmark, and trom the North Cape,
latitude 710, gouth along the entire westeran line of the Seandinavian Penineula, iu the Skager
Rack and Cattegat, but not, however, so far as [ can learn, in the Baltic. Halilmt are occasion-
ally seen in the southern part of the North Sea and in the English Channel: south of Iatitude 502
their range in the Eastern Atjuntic appears to cease. There is yet some question whether it is
found in Soutkern Ireland, but some of the largest individnals recorded from Greut Britain were
takewn in the Irish Sea, off the Isle of Man.

On the Paeific coast the Halibut, which has been shown by Dr. Bean to be identical with that
of the Atlantic, ranyges from the Farallone Islands northward to Bering Btraits, becoming more
abundant northward., “Its center of abundance,” says Bean, “#is in the Gulf of Aluska, prr-
tienlarly abount Kediak, the Alexander Arvchipelago, and the Shumagins. Large halibut aze
namerons about the Seal Isiands, bat the small ones have been killed by the seals. I have
heard from good anthority of their eapture as far north as Saint Lawrenee Bay, near East Cape,
in Biberia. It has several times been reported from off the heads of Marcus Bay, Siberia.” Tt
is oceasionally taken off San Franeisco and abont Humboldt Bay., In the Straits of Fuea and in
the deeper channels about Puget Sound it is taken in considerable numbers.

A large halibut bank exists in the menth of the Btraits of Fnea, about nipe miles frome Cape
Flattery in a northwesterly divection, and their captnre is an important industry to the Coast
Indians.

The Halibut is emphatically a cold-water species. That it ranges nine or ten degrees farther
south on the American than on the Enropean coast, is quite iu accordance with the gencral law of
the distribution of fish-life in the Atlantic; indeed, it I8 only in winter that Halibnt arve kpown to
approach the shore to the south of Cape Cod, and it is safe to say that the temperature of the
water in which they are at present most frequently taken is never, or ravely, higher than 452, and
seldom higher than 339, and often in the neighborhood of 320, Its geographic range correspouds
closely to that of the codfish, with which it is almost invariably associated, though the cod is less
dependent upon the presence of very cold water, and in the Western Atlantic is found four or five
degrees—in the Eastern Atlantie at least two—nearer the Eguator, while the range of the two
specied to the north is probably, though not certainly, known to be limited relatively in about the
same degree. In the same manner the Halibut appears to extend its wanderings further ont 1o
sew, and in deeper and colder water than the cod. Althongh observations on this point have
necessarily been imperfect, it seems to De a faet that, while cod are very rarely found upon the
edge of the ecoutinental slope of North America, beyond the 250-fathom Hye, Halibut are present
there in abundance.

CoxmoN ¥aMur8.—The name of this gpecies is quite uniform in the regions where it is knowy,
though, of course, subject to certain variations in the languages of the different countries, and
its echaracteristic features are so unmistakable that it is ravely confounded with other specits
the ouly fish for which it is ever mistaken seeming to be the Tarbot of the European coasf, with
which it sometimes interchanges names, In Scofland it s said that the Halibut is frequently
called the Turbot, and Yarrell has expressed the opinion that in instances where it had bee:
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claimed that Halibut had been taken in the south of Ireland the Turbot was the species actnally
referred to.

“ Halibut™” and “ITolibut” are words which are as old as the English language. In Germany
it is called *“Heilbutt” or “llejligebutt”; in Sweden, ¢ Hillefisk™ or ¢ Hilllefinndra,” while in
Holland the name is < Heilbot,”

In gtudying these names it shoudd be borne in mind that “ but” or ¢ bott” is another word for
a flounder or flat fish, and that the English, Dutch, German, and Scandivavian prefixes to eéitlier
this word or the equivalent word Flounder are presumably of the same weaning, A Talse
derivation has been imagined for the nane, which is cxemplified in the German word “Heilige-
butt® just mentioned, and also in the Euglish orthography, which is sometimes enconntered
“Holybut.” Thiz is without fonndation, for thie Halibut has never been mentioued motre than any
other gpecies of fifat fish, and the derivation is as fanciful as the New Eungland one of “ Haul-a-
boat,” which our fishermen have ifrequently assured me was the proper nawwe, referring {o the size
anl strength of the fish. The true derivation of the word iz best understood by a study of {ts
Seandinavian names, fron: which it appears that the prefix has reference simply to the holes or
deep places at sea in which the fish is found, and that the nawe simply means “a deep-sea fish,”
or “a deep sea flounder.” The nane ¢ Flétan” whick a gpecies bears in Franee is pot 1listinctive,
the fish being almost unknown in that country.

DIsTRIBUTION IN 'HE NORTHWESTERN ATLANTIC. —The general distribution of the Halilnt
having bheen sketched in ounthue, it seems appropriate to discass more fully the range and abun-
dunce of the tish upon the coast of North America, where they are sought by Awerican fishing
vessels, and in this discossion some of the facts already briefly stated will necessarily be repeated
in part or atlength. Halibut are taken abundantly on Helsteinborg Bank, at the southoern entrasee
to Davis Btrait, latitude 672 north aud longitade 54° to DGO west, where several Gloncester
scliooners have in past years obtained lurge eargoes of salted fish. In Etzel's “Griuland,” the
materials for which were largely derived from Rink’s “Gronland geographisk og statistisk
Beskrevet,” published in 1857, the distribution of the species in this region is quite fully discussed.
It is there stated that Halibut are taken chiefly in the southern part of North Greenland, aul
especially ou the shouls among the islands in the district of Egedesminde, especially about Agto,
Riskol, and Ikerasak, in latitade 682, and somewhat Jess near Disko, in latittide 70°. They are
captored most abundantly in the spring and fall, when the Greenlanders take many in these
localities. They are even taken, at greater depths, as far north as Omenak, in latitude 71°. In a
iater work, however, Rink asserts that ¢ the Netarnak or larger Halibut i3 found on the banks, as
well as in different places outside the islands, up to 70° north latitude, in depths of from thirty to
fifty fathoms.”!

In the same Iater work Rink remarks that Halibut are plentiful in the full about Egedesminde,
Specially ubout Agto, the southernmost outpost of North Greenland.?

Regarding the oecurrence of Halibut in South Greenland, Etzel goes on to state that in July
and Angust they are taken on the outer coast and among the islands at depths of thirty to fifry

fathoms, while in winter they frequent deeper regions and are but seldom seen, chiefly on the cod-
I e - . e
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bankz off Holsteinborg and in the sounds farther south.' Iink narrates that #in the yvear of the
war,” when the Furepeans were oblized to snpply themseives with provisions from Greenland,
thiere were taken among the islands off Godthaal {64¢ 8/ north latitude) two thonsand Halibut, and
that in a single half day two boats took over one hundred. This was in 1809, They are rarely
taken in the district of Julinnsliaab, in Jatitnde 60° 43/ north.

Peoter C. Sutherland, writing of Riskol Bank, in 1838, stated that Halibut were then very
abaudant in that loeality, and that the cod-fishing vessels whicl visited Davis Strait every season
nse thew to bait their hooks, thongh the gupdy far exceeded the demand for this purpose.?

O the return of the Peuny Expedition, in 1851, Sutherland narrates that when crossing the
Aretic Cirele, in longitude 539, the gailors put over lines baited with pork and hooked a cod and a
Hulibug at the depth of forty fatboras.?

The most northern ocenrrence of the Halibut on the western side of Davis Btrait is that
recorded by Mr. Ludwig Komlien, naturalist of the Howgate expedition, who saw a large indi.
vidual taken by the Eskimos off the mouth of Davia Strait, near latitude 64° north,

fichardson, in the “ Fauna Boreali- Americana,” speaks of (he vceurrenee of the species on the
Greenland coast, but seems to have no authentic information of its having been observed even as
far north as Labrador on the opposite side,

There can De no reasonable doubt that Halibut are found along the entire eastern eoast of
Labrador, though there is no other published record of their occurrence nortl of Red Bay, in the
8traits of Belle Tsle, near Intitude 519 46/ north, whore they were observed by 3Mr. Horatio R,
Btorer, several having been taken during bhis stay at that place in the sumter of 18494

They are abondant in certain parés of the Guif of Saint Lawrenco, espeeially the island of
Auticosti, and are alao found along {he entire coasta of Newfonndland and the eastern shores of
Novu Seotia.

b Tune, 1373, the schooner “G. P. Whitman,” of Gloncester, caught a fare of Halibut in two
to twoelve fathoms of water near Green Point, Newfonndland. The erew said that they comld see
the fish lying on the bottom in shallow water.

Capt. George Olsen, schooner * Proctor Brothers,” arrived at Gloucester Augnst 2, 1880, with
22 006 ponnds’ weight of fresh Halibut, from Anticosti. He reported Halibut plenty then at the
western end of the island close inshore—-within half a mile; he saw the Halibut sporting near
and on the surtace; he found they wounld not bite, as on the banks, at Balibut baib, and sinee fresh
herring or eapelin could not. be obiained, could get only a partial trip of Halibut. They were good
fish, weighing gixty to eighty pounds®

According to M. H. Perley they are found in the Bay of thdy up to its very head, where
they are taken in summer in Cumberland Bay, near the light- house off Apple River, and also iu
West Bay. M states that they are also found on the south shore of the Bay of Fundy, and
abondautly from C ape 8plit to Brier Inland, as well us in the Annapohs Basin.®

L Erzae. ANTON vON: Graland geogmphwch wnd statistisch beschrishen, Aus dnischen Queilﬂchﬂfﬁeﬂ vol
Anton vou Etzel.  Stuttgart, J. (. Cotta’scher Verlag, 1860, Svo, pp. xiv, 635 (p. 254).

*RUTHERLAND, PETER C.: Fournal of a Voyage in Baffin's Bay and Barrow Straits iu the years 1850-1851, pri
formed by H, M, Bhips © Lady Pranklin® and “Sephin™ . . . in search of the missing crews of H. M. Bhips “ Frebus”
and “Terror,” . . . By Peter O. Sutherland, M. D, M. R. C. 8. K., S8nigeon to the Expedition. In two vohus

London: | . . 1852 (¥ol.i,p.28.)
SRCTHEREAND : £, eif., i3, 7. 341,

18710oRRE, HORATIO RoBINGON : Observations on the Fisheries of the Coasts of Xova Scotia and Lalmu]or with
Diescriptions of New Bpecies. < Proc. Doat, Boc. Nat. Hist., vi, 1837, pp. 247-270, pls, vii~viii {p. 267).

" Statement of A, Howard Clarck. .

¢Reports on the Ses and Rivor Fisheries of New Brunswick, 1352, pp. 158-16%, '
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Perley’s report wus prepared in 1852, aud there is no evidence of a diminution in thut region
aince the tirne he wrote.

Mr. J. Matthew Jones tells me that Halibut are occasiovally taken at Five Ixlands in tho
Basin of Miuras, but that this is of rare ococurrence.

I am indebted to Captain Ashby for the following facts about the southern limits of the
distribntion of the Halibut:

He has never known them to be found south of Sandy Hook, where large ones are oceasion-
ally taken in winter. In May, 187G, the sehooner “Cartwright,” fishing ten miles southeast of
Montauk Point, canght many Halibat. In Febraary, 1870, some Noank smacks caught a few Hal-
tbut about eight miies from land, off the southeast poiut of Bloek Island. Within the last forty
years one or two Halibut have been taken off the outer shore of Fisher’s Island. He Las never
known any to be taken in Long Island Souznd. Halibut ure sometimes taken in threc fathoms of
water among {he breakers of Nantucket, in #blowy weather.,” Xorty vears ago they were abundant
about Gay Head and Noman’s Land. There has been no systematic fishing there iately, but
some Halibut have probably been taken.

The local papers chronieled the capture, on May 1, 1876, off Watch Hill, Rhode Island, of an
eighty-pound Halibut, the first taken in that vicinity for many years.

They are occasionally taken along the shores of Maine and Massachusetts, but so seldom that
a captare of this kind by one of the inshore fishermen is always mentioned in the local papers.

ABUNDANCE.—Half a century ago Halibut were extremely abundant in Massachusetts Bay.
Elsewhere in this essay are given several instances of their great plenty and voracity, as narrated
by some of the early fisherimen of Cape Aunn. Of late years, however, few are fonnd except in
deep water on the off-shore banks,

The presence of so important a feod-fish as the Halibut in America did not long eseape the
observations of the early English explorers. Capt. John Smith, in his ¢ History of Virginia,” wrote:
“There is a large sized fish called Hallibut, or Torbut: some are taken so bigg that two men have
much a doe to hall then: into the boate; but there is snel plenty, that the fisher men onely eate
the heads & finnes, and throw away the bodies: such in Paris would yeeld 3. or 6. erownes a
Iece: and this is no discommodity.”

81zE.—The Halibut is surpassed in size by ounly three of our eastern species—tlie sword fisl,
the tunny, and the tarpum. There is said, by experienced fishermen, to be & great difference in the
size of the two sexes, the females being much the larger; the male is said rarely to exceed fifly
bounds in weight, and to be, ordinarily, in poor condition and less desirable for food. The average
size of a full-grown female is somewhere between one hundred and one hundred and fifty pounds,
though they are sometimes much heavier, Captain Collins, who has had many years' cxperience
in the Gloucester halibut fishery, assures me that he has never seen onhe which wonld weigh over
two hundred and fifty pounds, and that one weighing over two hundred and fifty pounds is
considered large. There are, iowever, well-authenticated instances of their attaining greater
dimensions. Captain Atwood, in communication with the Boston Society of Natural History, in
1864, atated that the largest he had ever taken weighed, when dressed, two huudred and thirte-
Seven pounds, and wounld probably have weighed three hundred pounds us taken from the wais
In Juty, 1879, however, the same reliuble observer saw at Provincetown two individuais taken
hear Bace Point, one of which weighed three hundred and fifty-nine pounds (three hriisred and
two pounds when dreased), the other, four hundred and one pounds {three hundred ard twenty-

tWe - pounds when dressed).
13y
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There is a tradition in Boston that Mr. Anthony Holbrook, one of the early fish-dealers
of that eity, had iu his possession & Halibut, taken at New Ledge, sixty miles southeast of Port.
land, which weighed over gix hundred ponnds. This story, which is recorded by Storer in his
“Figberies of Massachusetts,” Qaptain Atwood believes to be uutrne. Halibut, weighing from
three to four hundred pounds, thongh unusnial in comparison with the ordinary size, are by uo
means tare, 1 have Lefore e a record of ten or twelve such, captured on the New Rngland evast
during the pasf ten years. Nilsgon, a Swedish lelithyologist, has wentioned the capture of & Hali-
but ob that coast which weighed seven hundred and twenty pounds.  There are stories of Halibut
ten feet in longth; o fish weighing three Tnmdred and fifty powmds is between geven and eight feet
Jong and nearly tonr feet in width, The largest individoals are not considered nearly so good for
table nse ax those of less than one bundred pounds weight., A fat feinale of cighty pounds is,
by good jmdges, considered to he in the bighest state of perfection, Males ave not, however, ro
highty esteemed. Small Halibut, known as *“Chicken Hulibat,” ranging from ten 1o twenty
pounda, are mueh songht after by epicures, and hring @ high price in the New York and Boston
markets, They are comparatively rare, lowever, and a Halibut weighing ten ponunds or Iess is
rarely seen; the smallest recorded on our coast was about five inches i lengtl: and was taken by
FProfessor YVerrill in a dredge-net in the Strait of OCanso.

The Halibut of the Pacitic are apparently similar in dimensious to those of New England.
Mr, Awderson, inspector of fisheries for British Colunbia, states that they there attain a weight of
200 pounds.

The wholesale dealers of (Gloucester, in buying fresh Haltbui from the fishermen, recognize
two grades; one, which they call ¢ {Grey Halibut,” they consider to be of inferior value, and pay
a lower price for, The Grey Halibut are distingutshed by dark clondings or biotches upon the
uneder side, which in the most remarkable fishes are pure white. Almost all the largest Halibut
are ¢lassed aanong the Greys. Fishermen claim that there is no actual difference Letween the gray
and the white fish, and it is a fair guestion whether they are not right.

MicRATIONSE.—It is nseless to attempt to deseribe here the migrations of the Halibut from
place to place; slthough much information has been received upon this subject, the problem re-
quires long and carefn] study.

The history of the halibut fishery has been a peculiar one. At the beginning of the preseut
century these fish were exceedingly abundant in Massaehbusetts Bay. From 183G to 1850, and
even later, they were extremely abundant on (George’s Banks; since 1850 they have partially
disappearsd from this regiou, and the figshermen have since been following them to other bauks,
asud since 1874 ount into deeper and deeper water, and the filsheries are now carried on almost
exclugively in the gullies between the off-shore banks and on the outer edges of the banks in water
one hundred to three handred and fifty fathoms in depth.

Captain Benjamin Ashby, of Noank, Connecticut, who is familiar with the fisheries south of
Cape Cod, informs me that they frequent the despest water in the spring and fall, and that they
come up in the shoal water, in sixty or seventy fathoms, in May and June, while in July they begin
to go out again into deep water, and by the latter part of the month are on the way into the gully
on northeast part of George’s Bank. '

Captain Collips briefly expresses hig visws ag follows: <« Halibot are found in the deep water—
s3y from one bundred te two hundred and fifty fathoms in depth—oun the edge of all the banks from
George’s to the Grand Bank the year round. Sometimes, however, they are found more numerous in
comparatively shallow water in the winter and early spring. This was the case in the winters and
springs of 1875~"76 and 187677, as well as in the year preceding. But in 1878 there was no great
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catch of Halilmt in less thun one hundred fathoms on any of the banks. The great schools that
were found in the western part of the Gramd Bank in February and March, 1876 and 1877, appear to
be migrating. The fish that were found to the south of latitnde 44° north were mostly small-sized
white Halibut. They went off the bank iuto deep water, and nobody knew what became of them,
Thoac that were caught to the north of this paralle]l were mostly large gray fish, and were traced as
{ar as Suint Pefer’s Bank, These are possibly the sane fish—they are certaiuly the same kind of
fish—that struck in on the western coast of Newfoundland in the summer months in pursuit of
capelin”

Capt. (zeorge A. Johnson stateg that the large Malibut frequent the outer and deeper pact
of the banks, while the littie “tull ish” le inside, on shallower ground, and are canght on the inner
end of the trawl lines, but that sometimes the large Halibut come np on the shallow grounds.

On the coast of Xewfoundland, Anticosti, and Labrador, Halibut frequently run inshore in
summer after capelin,  When in sballow water near the shore they are usually wild and very active.
The fishermen within eight years have extended their fishing mnch farther oat to sea; previous to
that time the greater part of the Halibut were taken on the top of the ¢rand Bauk in thirty to
fifty fathoms of water, but after the beginning of April the fish went eisewhere, and the fishermen
lost sight of them. They soon learned, however, to follow them down the slopes of the banks, but
- before 1876 had rarely fished in water decper than seventy to ninety fathoms. Since thab time, ag
has already been stated, fishing has been carried into twice or three times that depth, All that can
at present be said in explanation of their movements is that they occur in great schools, and, soon
consuming the available food in any one locality, are obliged to shift their position to some other
place where they can find fresh pastures, It does not seem possible that their migrations can be
caused by conditions of temperature or are in couneetion with their Lireeding babits. Dauring the
breeding season the schools sometimes remain for mouths in one loeality, and these places are
generally of limited extent. While spawuning but little if any food is found in their stomachs.

Foon.—They are large-mouthed, sharp-toothed, voraeious, althouglh adapted for life apon the
bottom, and doubtless feed largely npon erabs and mollusks; they are partienlarly fond of fish of
all kinds ; these they waylay, lying npon the botton, invisible by reason of their flat bodies, colored
to correspond with the general eolor of the sand or mud upon which they rest. When in pursuit
of their prey they are a'ctive, and often come quite to the surface, especially when in the snmmer
they follow the capelin to the shoal water near the land. Fhey feed upon skates, cod, haddoek,
menhaden, mackerel, herring, lobsters, flounders, seulpins, grenadiers, turbot, Norway haddock,
bank clams, and anything else that is eatable and can be found in the same watexs. Captain Ashby
tells me that common flounders and flat tish are among their most favorite food; they follow them
1p on the sheals of George’s and Nuntucket; they le in wait for them on the sand-rips and cateh
them as they swim over. He has seen a half bushel of flat fish in the stomach of one; they stow
them away very tightly. He basoften seen Halibat chasing flat fish over the surface of the water.
About Cape Sable their favorite food seems to be haddock and cusk. He has seen eight or ten pounds
of haddock and cod taken out of one of them. When they arc on the ghoals they are sometimes
tilled with flat-fish, baddock, ensk, senlpin, and herring, but when int deep water lie has found very
little food in them. They eat crabs and other crustaceans, but shells are rarely found in their
Stomachs, except those of clams and muasels,

Captain Hurlbert tells me that when the vessels are dressin g codfish on the Grand Banks, and
the back-bones and head are thrown overboard, these are frequently found in the sfowachs of
Halibut taken in the same locality.
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Mr. William H. Wouson, of Gloucester, lias seen live lobsters six inches Jong taken from the
stomaek of a Halibat. Captain Marsh states that they feed on whiting, wackerel, aud herring,
He remarks:  Halibnt will drive off any kiud of fish sud teke charge of the ground.”

At the meeting ot the Boston Society of Nutural History, in 1852, Dr. W, O, Ayres stated that
hie bad seen a block of wood, o cubie foot iu dimengions, taken from the stomuch of a Halibut, where
it had apparently Iain fora fong time. Capt. (feorge A. Johnsou found an accordion key in aue of
theri.  (lafson, in 1831, studying them on the eoast of Greenlapd, found nof only pieces of iron and
wood In thew, but in the stomach of one individual a large piece of floe ice, Captain Collins
bas observed that they often kill their prey by blows of the tail, a fact which is gmite novel aud
interesting. He described to me an instance which oceurred on a voyage home from Sable Island
in 18771 “The man at the wheel sang out that e saw a Halibnt fapping its tail about a quarter
of s mile off’ our starboard quarter. I looked through the spy-glass, and his statement was Soon
verificd by the second appearanee of the tail. We hove ont a dory, and two men went in her,
taking with themw a pair of gaff-hooks. They soon returned bringing uot only the Halibut, which
wus a fine one, of about seventy pounds’ weight, but a smaill eodfishh which it had been trying to
kill by striking it with its tail. The codfish was guite exhansted by the repeated blows, and did
not attempt to escape after his enemy had been captured. The Halibut was so completely eugaged
i the pursuait of the codfich that it paid ne attention to the dory, and was easily eaptured.”

The Halibut, in its turn, is the prey of seals, of the white whale, and of the various large
sharks, especially the ground shark, or sleeping shark, in the stomachs of which they have gome-
times Leen found; their sides, 1 am told by Captain Collivs, are often deeply scarred, probably by
the teeth of the sharks, or in their early lives by months of larger individuals of their own kind.

BrawwNinG.—There is diversity of opimiot regarding their spawnipg. Seme fishermen say that
they spawn al Christmas time, in the month of Janunary, when they are on the shoals. Others
declare that it is in summer, at the end of June. Capt. George A. Johnson, of the schooner
¢ Augusta H. Johnson,” of Gloucester, assares me thut Halibut “spawn, just like the human race,
at any time of the year.” In April, 1878, he was fishing on Quereau Bank, and fonnd large and
small Halibut, the large ones full of spawn. In May he was on the Le Have Bauk, where be found
only small male fish fall of milt; in June he was on Le Have again, fishing in shallow water,
where Le fonnd plenty of “small bull fish, with their pockets full of milt”; in July he was agaiu
on Quereau Bank, where he found a school of small and big male and female figh, all, apparently,
spawning, or ready to spawn, “with milt and pees solt”; in August he was on the outer part of
Sable Islund, where he found females full of apawn.

Captain Ashby, speaking of the Halibut on George's Banks, states that roe is always found in
them in May and Jupe. The roes of a large Halibut eaught ky him in 1848 on the southwest part
of George’s, and which weighed 366 pounds, after it bad been dressed and its Lead removed,
weighed 44 ponnds. He states that the Halibut in this region Liave spawn in them as long a8
Connecticut vessels continue to catch them, or until SBeptember. He has secn eggs in Halibuf
of twenty pounds’ weight, and thinks that they begin to breed at that size. The spawn of the
Halibut is 8 favorite food of the fishermen of Southern New England, though never eaten Ly those
of Gape Ann.

Captain Hurlbert, of Gloucester, tells me that on the Grand Banks of Newfoundland the
halibut school used to come up in shoal water, in forty or fifty fathomn, in summer, and that the
spawn was ripest about a fortnight later. In August, 1878, he fonnd many with the spawn aiready
run out. At that time several Gloucester fishermen reported thet the Halibut on Le Have and
Querean Banks were full of spawn. Captain Colling told me that in July and Aungust, snd up
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to the first of September, they are found here with the ovaries very lurpe, and are often geen with
the ova and milt exuding. The ovuries of @ large fish are too lieavy to be Lifted Ly a man, without
congideralile exertion, being often two feet or wore in length, Al this vme very little food is
found in their stomachs. In Septentber, 1878, the Tish Commission obtained from Captain Collins
the roes of a fish weighing from 180 to 200 ponnds, taken by the schooper ¢ Marion” on the 15th
of the month on Querean Bank. This fish was taken at the depth of 200 fathoms, and the temper-
ature of the water was roughly recorded at 3G6° F. These ovaries were put into o basket with
ice and bronght to the laboratory of the IMish Commission, where they were found to weigh seven.
teen ponnds, two ounces. Part of the eggs were nearly ripe, and scparated readily, while others
were immature and closely adhereut to each other. A portion of the roe, representing a fair aver-
age of the size of the eggr, was weighed, and was found to contain 2,187 eggs; the weight of this
portion was two drams. The total number of cggs was from this estimated to he 2,182,773, It
is not yet known whether the eggs float or rest upon the bottown, nor is it known how loug is the
period of inenbation, nor what is the rate of growth ol the fish.  As has already been mentioned,
young fish are very nonosual; the smallest ever seen by Captain Aslibyy in Sonther: Dew ¥nglaud
was taken on Nantucket Shoals, and weighad two and a hali pounds after it had been eviseerated,

ABNORMAL INDIVIDUALS —Left-handed Halibut are seometimes taken. TPerhaps oue ont of
five thousand is thus abnormal in its form, having the eyes upon the leff rather than upon the
rightt hand side of the head.

Halibut with dark spots or patehes on the uuder side of the same davk eolor us the back are
occasionally taken. These are called by the fishermen ¢ Circus Halibut.” They are generally of
medinm size, and thick, well-fed fish.

61. THE SAND DAB, OR BROUGH DAB.

The S8and Dab, or Rough Dab, Hippoglossvides platessoides, also sometimes known as the Rusty
Flounder, is taken in winter by the line fishermen of New England, and small quantities are donbt-
less brought to market and sold with other flat fishes without discrimination as to species, Tt
often attains the length of twenty to twenty-fowr inches, and the weight of two to five pounds,
and is, in all respects, a desirable food-fish, being highly esteemed on the other side of fhe Atlantie.
In summer, individuals of this species are to he found only in very deep water, thirty fathoms or
more, on the New England coast, and, though never very abidant in auy':me loeality, might be
taken in considerable quantities, in company with the Pole l?l(ltl-ll{li‘l’, by the nse of o trawlunef, or
even by specially devised trawk lines.

The Rough Dab has not been observed sonth of Wood’s Ioll, Massachusetts, hnt ranges north
to Greenland, is abundant on the English const, and is a well known food-fish of Scdinavia. Its
hreeding hrabits in our waters have not been ohgerved, but in Southern Swoeden the spawning time
i8 in April and May. Itisalarge-moutbed speeies, feeding upon fish as well as upon iarge inverte-
bra-tes, sueh as crinstaceans and annelids, and wention hag becn made of it more on aveount of ity
Dossible value in the future than for its present importance,

62. THE GBREENLAND TURBOT.

The Greenland Turbot, Platysomatichthys hippoglossoides, though never occurring in our insbore
waters, is found on the oftaliore banks, as far south as George’s Bank, and a certain quantity of
them is wenally brought to New York overy winter, It is cmphatically i arciic species, being
abundant on. the coagt of Greenland, often found at Holsteinborg awml beyond, and along this
entire coast very eagerly sought Ly the natives. The Eekimo name ix ¢ Walleraglik,” and the
“’f‘h- m also known as Little Halibut” In Giinther's great work ou “The Fishes of tho Dritish
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Musewm,” he has eonfused this species with the trae Halibat, making it appear i bat ondy the former
is to be found on the coast of North Ameriea.  In Northern Greentand the Tarbot is found ouly it
very great depihs, and is fished for, in water of three hundred and fifty to theee hundred and eighty
fathomes, through holes in the ice, over certain banks in Omepak Fiord aml at the wonth of the -
Jacob's-Haven ice-fioxd, which is also packed with great ice-floes, It is said to be found only in
the ico-fiords and between the great icefields, and there only in the coldest months of the yvear.

In South Greenlangd they are taken on the oceanic banks at a depth of sixty to one hundred
and eighty fathoms, thongh there considered to be not so abundauni as in North Greenland, In
Fortune Bay, Newfoundlaud, according to Captains G. Johnsob and A. Leighton, of Gloncester,
they are very abundant in gixty to three Lundred fathows, and are caught chiefly in winter.
They arve also obfained by the Gloucester halibut fleet on the onter edge of the oceanic banks, in
two hundred and fifty to three hundred fathoms of water,

Their habits are not at »ll well understood, but it would appear from the statements of several
experienced fishermern, whom I have questioned, that they cceur on tlhe very edge of the conti-
nenta) glope in deeper water than the true Halibat, in fact in places where the slope is so nearly
perpandicular that the Halibut can hardly hold their places on the bottom. This species is
more symmetrical than any other of the family on our coast, and, moreover, is colored upon beth
gides of the body—u faet which indicates that its movements are more like those of the ordinary
symmetrical fishes and that it ean rest with the body in a vertical attitade.

It would seem probable that its chosen haunts are along the declivities of the outer slope of
the continental platean, where abundance of food is known to oceur, and where other fishes are
not 80 well adapted to live. Many hundreds of pounds are caught, every year, oxn the halibut trawls,
and the fish are frequently iced and bronght to market with {he Halibut, and frequently eaien by
the fishermen themselves. The greater portion of those brought to New York in winter are, how-
ever, taken on traw] lines at the mouth of Fortune Bay, and brought down by the vessels which go
there to procure cargoes of frozen herring, Tt is impossible to obtain statistica of the quantities
thus brooght in, beeause the market returns do not discriminate Detween the different species of
flounders and flat fishes,

The (ireenland Turboet is an exceedingly palatable fish, its flesh Deing firm, white, and less dry
and more delicate in flavor than that of the Halibut. The average weight is from ten to twenty-
five pounds. In Greenland they are perhaps more highly esteemed than any other fish. The
Greenlanders begin fishing as soon as the fiords are frozen over and the white whales, which prey
greedily upon this fish, have left the entrances open. They fish through holes in the ice, and attack
Yittle threads at intervals to their lines, so that they may bettrr see the wotion which the nibbling
fish makes. Under favorable circumstances a man may take ten to eighteen of these fishes daily.
The fishery continues from Janunary to the middle of March, sometimes, however, only a week oT
two, and usually only about a month. The fish are cut into strips and dried for the consumption
of the Danish colonists, 1t is said that a very fine oil can be made out of their fat, so thatin
hard times the fisk serves to warm aod light their houses as well an feed their oceupants. In South
Greenland they are not so numerous, but are constantly songbt for, being taken in company with
the sea perch, or red fish.

83. THE POLE PLOUNDER, 0% CRAIG FLOUNDER, -

This fish, Glyptocephalus ecynoglossus, often known as the Deep.sen Flounder, was first
obgerved on this coast in 1877, when numerons specimens were obtainod by the United Biates

I These faata are taken fmm Rfl;};;;.‘;“. Gr;u;nl-:.md.”
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Fish Cemmission, in the deepest part of Massachuasetts Bay, Specimmens have since been obtained
sonth of Cape Cod, at a depth of one hundred fathoms or more, by the Fisl Commission, and by
Professor Agassiz, off the entrance to Delaware Bay, al a depth of three hundred aud ninety five
fathoms. The Pole Flounhder appears to be a permanent resident, throunghout the whole year, in
the deep basins of Massachusetts Bay and on the edge of the continental slope, and is found
abundant in Bedford Basin, the inwer expansion of Halifax Harbor, at a deptl of thirty-seven
tathoms. It ranges nearly to Greenlaund, and is also fonnd on the coast of Northern Europe,
where it is fouud in the Trondhjem Fjord, in latitade 652, and sowth to the coast of Irelund. [Its
thermal range appears to be confined by the limits 34° and 4352,

It breeds abundantly in our waters in summer tite, numerous individoals, full of spawn, and
yvonng from balf an ineh upward, having been taken, from July te October, in various localitivs,

The Pole Flounder has Leen pronounced, by all who have tusted it, a most delicious food-fish,
resembling more elosely than any other speeies on our coast the Eopglish Sole, having a great
quantity of peculiarly fiavored mucilaginous tissue about the base of the fins; it has never been
taken by our fishermen, because, on aceonunt of its exceedingly small and weak mouth, it conld
bot hold fast fo au ordinary hook and line; and, shourld it ever come into demand, it will he
necessary for our fishermen to introduce the English trawl-net.

g4. THE SPOTTED SAND FLOUNDER.

The Tuorbot, or Steinbutt, Ehomdus maximus, and the Brill, or Glattbutt, do net ocenr in our
waters, although many attempts have been made to prove that they do. The nearest repre.
sentative of the Turbot is the Bpotted Sand Flounder, Lophopsetia macilata, o species found from
Bucksport, Maine, te Tort Macon, North Carolina, varionsly known along the coast as Water
Flounder, Window-pane, and Daylight; the latter name refers to the remarkable thinness of the
fish, its flesh Deing so transparent that, when held to the light, the shadow of au object on the
other side can e seen. [ts flavor is good, but the amount of flesh isx so small that it is of no
consequence as a food-fish. There are other smaller representatives of the family on the sonthern
coast, and in deep water from Cape Cod southward, belonging to the genns Citharichthys, whicl,
although edible, ure never eaten.

lAccording to Mr. G. A. Boardman, of Calais, Maine, an individaal was taken in Passamaqueddy Bay in Soptemhber,
1830,
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J—THE COD FAMILY AND ITS8 KINDRED.

The Codfish and its allies constitute, from an economical point of view, the most important of
all the families of fisheg, containing, as it does, » large number of apecics, most of them of consider-
able size, distributed throughogt all parts of the northern hemisphere, usunally found together in
great numbers, readily captured, and easily preserved for future use,

A elaborate diseussion of the geographical distribution of the cod family, and ita relations to
fisheries and comierce, by Karl Dambeck, was publislked in ¢ Geea,” in 1877, A translation of this
paper may be found in the Report of the United States Commission of Fish and Figheries, Part 'V,
1877, pp. 531-557. This paper is not without valae, although it contains méany false statements,
the writer appearing to have been but slightly acquainted with the more recent ichthyological dis-
coveries. Inthetranslation referred to, the paper Lias been revised and annotated by Dr, Bean, and
is sufficiently accurate so far as the Ameriean specics are concerned.

65. THE COD—GADUS MORRHUA.

Names of THE Coprisg.—Mr, J. Carson Brevoort, of New York, contributes the following
interesting sketeh of the names applied to the ecod family by the different nations of Enurope :

“The appellations under which the weather-dried Codfish, split and stretched on a short stick,
is known throughount the civilized world can all be traced to obe common root, based upon the
maode of preparation for the market.

¢ Among the Greeks the large Codfish were called Bacchi, from Bacchus, a rod. By the Latius
the fish was named Gadus, fromn a SBanscrit root cad or gad, a rod. We find this root in English in
‘goad,’ and, perhaps, in ‘cat-o’ nine-taila’; in Gaelie gad and godan, signifying & smallrod. By the
Iverians the dried Cod were called Bacalaos, from Bactleum, a small stick.! This points alse to
the root of the French Bagustte, a rod, Bilbogquet, the toy known as cup and ball, really a stick and
ball, and other words. By the Anglo-Saxons it was called the Cod, from the word gad or goad, &
rod. By the Germans it was known as the Stockfisck, from Stock, @ stick.

“The Hollanders varied a little from this, and as far back as the year 1400 called it the
Kabeljaguan, which seems to be from the Dutch gabel, a fork. They also called it the Bakkeljauue.

“The French Morue is not from the above root. It may be from the Celtic Mor, the sea. The
French, however, never prepared the Cod by drying it on a stick, but salted it as the Movrue verte,
or preen Cod. The French Molue is meraly a change in the liquid consonants.

“When the Cod is dried on the dowus it is called Duniish, from the Gaelic xoot Puin, a hill,
1f dried on the rocks it becomes the Rock Cod, or the Klippfisk of the Norwegians, Among these
last the Cod is called the Doreet, or Torsk, in English Twsk, {from the Gothic Diirren, to dry.

“The Lnglish ‘Aberdeen fish,* or French Laberdan, is from the Gaelie Abar, the mouth; Dan,
a tiver, or fish caught near the river's mouth,”

Thess remarks are suggestive in the extreme, since they explain the origin of almost all of
the names now a.pphed to this specles both in its fresh and eured condition.®

! The rod held by Merenry wasa callec‘l a Baenlewm,

*Bkeat in his Etymologieal Dietivnary, recently published, does not confirm the views advanced by Mr. Brevoort,
remarking, ‘I suppoee that thia word cod must be the same as the Middle English codde or cod, a buek, bag, bolster;
thoogh the ressmblance of the fish to a bolster is but fanciful. Itis obvious thet Shakeapesre know nothing of the
Linnean name gadus (Greek » a8 o), nor ia the derivation of cod from gudu st all setisfactory.”
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The name by which this species was kuown among the Narragaunseit Indians is indicaied by
the following gentence from Roger Williams’ #Key into the Langnages of Amcrica”:

¢“Panganant, tamwoek, Cod, Which is the first that comes a little before the Spring.”

In the vicinity of Cape Ann the young Cod, too small to swallow a bait, are sometimes known
to the fishermen as “ Pickers,” and throughout all Eastern Massachnsetts the name “Serod.” or
“Berode,” is in common wse. In its primary meaning it seems to refer to these small fish slightly
corned, in which eondition they are a favorite article of food, but the name is also transferred to
the young fish themselves. The fishermen recognize several varieties of Cod for which they have
different names. Rock Cod are those which are found in shoal water among the reefs and ledges,
and which usually sre of a dark color: these fish are often brilliant red in color, owing to the
fact that the small animals npon which they live feed upon the red alge, abundant in those
localities, and from them have absorbed the red coloring matier into their iissves, * Roekling”
are probably young Rock Cod. 1n the vicinity of Beituate, Massachusetts, Rock Cod are also ealled
“Native Cod.”

Another class of names appears to apply to those fish which live near the shores, but which
are less closely limited to the reefs. These are called “Shoal-water Cod,” ¢ 8hore Cod,” ¢ Inshore
Cod,” “Worm Cod,” “Clam Cod,” “Black Snappers,” “Black Riters,” ¢“Brown Cod,” «“Ground
Keepers,” and ¢ Ground Tenders” or “ Groepers.”

Still another class of fish is known by such names as “Deep-water Cod,” “Bank Cod,” and
“Sehool Cod.?

There are also certain local schools of fish which have names of their own; for instance, the
“Herring Figh ” or “ Herring (lod” of Southeastern Maine, and the #8quid School” of Nantucket
and other parts of tho coast, the ¢ Pasture School ” of Cape Aan, and the so-called “Shad School”
which frequented Massachnsetts Bay between 1315 and 1830.

In Southeastern Maine the name ¢ Pine-tree Cod ™ is also in use, It is diflicult at present to
determine exactly to what extent these names are nsed aud what their precise meaning may be,
but it is almost certain that each community of fishermen has its own pecaliar names by which to
designate local peculiarities of habit and movement.

In the markets the Cod from George’s Bank are usually classed as «George's fish,” and are
considered to be of soperior valune. George's fish are very fat fish with white “napes.” Thisname
is becoming a ecommercial term to describe Codfish of the finest quality. No ono of these names,
excepting Rock Cod, or Red Cod, appears to be i use in Great Britain, althongh there, as liere,
there are various names of local significance, which are of little interest, however, to Americaus.

“Bank Qod” and ¢ Shore {od” are commercial names, used in the same manner as the name
“George’s Cod.”

HisToRY OF THE CODFISE IN AMERICA.—AS early as 1415 A, D., English vessels fregnented the
fishing grounds near Iceland, and it is claimed by some authorities that the Banks of Newfoundland
were known to the Basques centuries before the discovery of the American continent. The Banks
of Newfoundland were among the principal inducements which led the English to establish colonies
in this country, and in the records of carly voyages are mauy allusions to the abundance of Cud
along onr shores.

Inthe Appendix may be found an essay, by Mr. Robert 8. Rantoul, on *The Cod in Massachu-
setts’ History,” a paper read at o fleld meeting of the Essex Institute at Gloucester, September 14,
1868. Xt is really an epitome of the early history of the ced fisheries of the United States, con-
taining mmch interesting information upon the use of the Codfish upon the geal of Massachusetts
&ad upen the colonial coinage.
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A Nova Seotia coin or bank-token has upon it the figure of a Codfish. Upon the obverse ix a
plow with the legend “Speed the Plough,” upon the reverse a salted Codfish with the words,
i Huceess to the Pisheries” '

DIFTRIBUTION OF THE Cob.—The Codfish iz found in the North Atlantic, in the North
Pacifie, and in the Polar Ocean, its range extending far beyond the Aretic Cirele. It seems
nnneeessary to ennmerate all the loealities in which it has been observed, for its geographical
range may be defined with sufficient accuraey and by 2 much more comprehensive staternent: In the
Westorn Atlantie tle species oceurs in the winter in considerable abundance as far south as the
month of the Chesapeake Bay, Tafitode 379, and sfragglers have been observed about Ucracoke
Inlet.! The senthern limit of this species may safely be conaidered to be Cape Hatteras, in latitude
350 1r, Along the coast of the Middle States, New England, and British North America, and
apon abl the off-shore banks of this region, Cod are found usually in great abundance, during
part of the year at least, They have been observed also in the Gulf of Boothia, latitudoe 709 to
7092, and in the southeastern part of Dafin’s Land to the northward of Camberland Sound, and it
is more than probrable that they occur in the waters of the Arctic Sea to the north of the American
eontinent, or away round to Bering Straits.?

The Cod has been observed on the western coast of Greenland. In the North Atlantic the
range of the species extonds to Iceland and Spitzbergen, latitude 309; along the arctic coast of
Europe, as far ag Hastern Finmark, and probably round to Siberia; while southward it ranges at’
least to Brittany. [Its southern limi¢ is probably near the Bay of Biscay, latitude 4G9, although
Yarrell states that it is found soutl te Gibraltar, 1¢ does not enter the Mediterranean, but pene-
trates into the Baltic to the eoast of Western Russia. Its distribution in the North Pacific is not
so well nuderstood, though it appears to cccur in the same abundance on all the off-shore banks of
this region, and also close to the coasts to the north of the Straits of Fuca. According to Jordan,
there is ®aid to be a cod bank outside of the mouth of the Coluinbia, but the species at present is
of no econamic importance south of Alaska., A full discussion of the Alaskan Codfish is given
below by Dr, Bean in ghe chapter on THE ALASEA COD-RISHERY,

The Cod coters fresh water upon occasion? 1t is found, aceording to Canadian anthors, well
up the estnury of the Saint Lawrence, though how far up is not definitely stated, probably not
beyond the limits of brackish water. Dr, C. . Abbott records that on the 23d or 24th of Janunary,
IBTG, o healthy, strong, active Codfish, weighing nearly four pounds, was taken In & draw-net in
the Delaware River near Tretiton, New Jorsey; the stomach of the fish showed that it had been in
river-water several days. Many of them lad been taken about Philadelphia between 1856 and
1869+ '

Mr. George R. Smith, of Millbridge, Maiue, states that Cod are found all along the coast, even
entering brackish water at the moaths of rivers,

Mr, Wilson M. Albee, of Mohegan, Maiue, affirms that Cod oecur in all places along the coast
of that region, even in brackish water,

Mr. A. T. Gamage, of Damariscatta, Maine, says: “There is not a place of any extent on the
coaat of Maine and seaward where Cod are not found They oocur from the edge of the hreakers

o, g

“I‘he mmkerel sthooner Relaut-er,” of Gleueest,er, Apnl 5, 1880, ca,ught on one hand-line, gome 600 pounds 01
large Cod, with mackeral bait, in twenty fathoms ef water, when about elght miles off Cape Chorles.—A. H. CLaBK.

# RICHARDSON : Faang Boreali Americana, p, 243,

®  Foreat and Stream,” December 25, 1873, contains the fullowing satounding statement, which, of course, i
catirely nuworthy of credence: **Three Codfish, weighing six ponnds esch, were cgught in the Haint Jobn's River
Florida, near Palatha, last weak ; the flvat of the kind ever saught in Sonthem watera. The ‘ Hergld,’ uyn Cn.ptalﬂ
Vogel, of the steamoer ¢ Dictator,’ pronounced them gﬂnnim Condiish,”

1 American Naturalist, iv, p. 118.
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oat to seventy-five fathoms and np to fifty wiles and further, wherever any bank has been discov-
ered, Quite frequently they enter braelkish water in pursait of their nataral food.”

Thomas Iday, of Darker's Island; Maine, says that small Cod bhave been ecanght in the
Kennebaece Itiver,

Mr. M. A, Hanna, of Bowery Beach, says that they are sometimes caught in rivers at some
distance from the sea, where thic water at the surface is quite fresl. ‘

Tlhezre statements are confirmed by several ether persons. The New York ¢ Evening Post™ of
February 6, 1877, says that a six-ponnd Codfish was taken on February 1 in the Hudsou River
above Peekskill, New York.

THE SCHOOLING OF THE (CODFIsH.—Before taking into consideration the periodical miove-
ments of the Codfish, if seems necessary o study the manner in which they assemble together in
gchools.  Mr. Larll, who las studied with great thoroughness the habits of the Codtish about
Cape Ani, writes as follows upon this topic:

“In examining the Codfish landed from time to time, one cannot but nolice the great indi-
vidual variation in the species. But in addition to this seemingly accidental variation, that gives
every gradation to either extreme, there is a more constant difference in botl form and color, due
perhans to thie peculiar habits awd sarroundings of the individual. This differenee is <o noticeable
that the fishermen can easily distinguish the one from the eother, and they have come to call the
one a school fish in distincetion from the otlier, which they call a shore figh or * ground-tender.

“The scliool fish are sapposed o be coustantly on the move, remaining usualiy in the decp
water, where they are very active in the pursait of their prey, consuming such quantities as fo
keep them in excellent flesh,  Sucl fish are nseally very shapels, with small and very distinet dark
spots on a4 light background, and seem io have the head gaite small in proportion to the body. On
the whole, they are just such fish as wonld be expected from continued aetivity and good living.
On the other hand, the shore fish, or ¢ ground-tenders,’ live constantly smong the rocks avd sea-
weeds along the shore, where the water is less pure and the food less abundant. They seem to
lead aolitary lives during a greater part of the year, being scattered along different portions of the
coast, living upon the little rocky spots, where they feed npon such animals as they chance to find;
or at times eutering the shoaler water among the sea-weeds, where they feed upon the mollusks
and articulates that are often so abundant in such lecalities. They are generally in poorer flesh
than the school fish, having a relatively larger head in proportion to their bulk, with lurger and
less distinet spots on a darker buckground. In addition to these large fish, that for sonie reasen
seem to prefer the shore as a feeding ground, there are many young and immature that have not
yet joined the school fish iu their migrations. These fish are the sole dependence of the boat figh-
érmen in summer, or from June to¢ November, and one must know the grounds pretty thoroughly,
and row abount from one feeding apot to another, in order to seeure any considerable number of
them. During the months of June, July, and August the fishing is quite limited, being confined
to a faw boat fishermen who row, or sail, out daily with hand-lines, returning in the afternoon with
from ope hundred and fifty to three hundred ponnds, which they ugnally sell at fair prices fo
supply the fresh-fish trade,

“ Barly in the fall the gpawning instincts of the fish eause them to gradoully gather from the
different parts of the shore to special rocky grounds, where they remain until they have dey worsitad
their eggs, At such times, being more numerous in these localities, the fishing becomes more
brofitable, so that many small vessels and a larger number of boats frequent these grounds, and
by the middle of October the daily eatch reaches ahout four handred pounds per man.

“Thus far the catch has been composed almost wholly of the young and shore fish ; but about
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" the 15t of November the fall school of spawning fish, known as the ¢ pasture school, makes its
appearance. All the smaller vessels and boats are now pressed into service, and the winter
fishieries are soon at their height. The vessels are usnally provided with dories, taking from three
to twelve each, according to the sizo of their crews. Such fishermen as are nnable to ship on the
vessels now row or sail out in boats. These often endure great hardships, as the wind may rise
shddenly and drive them out to sea, giving them a hard pull of hours before they can regain the
ghore, while an oceasional anfortunate fails to reiurn.

“The pasture school is composed of fish averaging probably between twelve and fourteen
ponnds, some being much larger, while others are quite small. In the falls of 1877 and 1873 the
fishing was unusually good until the first of January, the average daily cateh per man often
reaching eight to nine hnndred pounds, while an active fisherman at times caught nearly twice
that quantity. .

“At the present time there are but few towns on the north side of the cape extensively
engaged in the shore fisheries, and for this reason little is definitely known about the first appear-
ance of the Ipswieh Bay school of Codfish in that locality, We cannot even feel eertain of the
month when they reach the grounds, as the fishermen have many and conflicting opinions on the
subject.  TProm the best obtainable information it seems probable that Cod have visited these waters
regularly for many vears, and that they were formerly taken in considerable numbers by the boat
fishermen of the section who rowed out from the shore in pleasant weather daring the winter
months. But for 3 numnber of years these gronnds were nearly deserted, and it was not uniil
1877-’78 that the shore fishermen of Gloncester and Swampscott learned their value.

“In January, 1879, after the fish had left ¢ the pasture,’ several vessels sailed for Ipswich Bay,
-where they found the Cod remarkably plenty, returning in a short time with unusually large fares.
The news spread rapidly, and soon all the shore fleet were in the bay, while vessels of sixty to
seventy tens abandoned the other fisheries and fitted vut fer this locality. Vessels from other towns
along the shore soon joined the fleet, and by the middle of Febroary 104 sail, with upwards of 6060
men, were fishing within a radias of five or six miles, and twenty to twenty-five thousand pounds
of round fish were sometimes taken in a day by the crew of a single schooner.

“The above number of vessels was reached only during the height of the zeason, and several
causes operated to reduce the fleet so that at times it was quite small. Butfallowing an average of
45 sail during the entire four months, each vessel carrying six dories, the trawls averaging 800
hooks eaeh, and we have the enormous number of 216,000 baited hooks spread out upon the sandy
bottom to tempt the spawning fish. It is not surprising, therefore, that the caich reached fully
11,250,000 pounds on this little patch of ground between the first of Febroary and the last of May.

“Tishermen aro agreed that the individuals composing this school averaged larger than those
of any achool that had previously visited the shore. There were almost no small ones sanong them,
the great bulk being of uniformly large size with a few very large. Of over five thousand, selected
withont regard to size at different times during the season, the average weight was 20§ pounds.

“Fishing continned good in Ipswich Bay until the firet of June, when the school left the shore,
being perhaps hurried in their movements by a large school of dogfish (Sywalus americanus)
that made their appearance in the bay about this time, :

“After the school-fish leave the shore in summer the fishermen frequently resort to the outer
grounds, such as Jeffry’s and Stellwagen Banks, when they often secure good fares from what they
suppose 1o be a new school that visits these grounds for the purpose of feeding. We have had little
epportunity for examining these fish, but there seems a strong probability that they belong' to the

-
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school that has just left the shore, and that they remain on these grounds for o few days or
weeks on their way to deeper water.”

I have bhefore me the statements of ninety-four fishermen, most of whom are of the opinion
that the Cod associate together in schools throughout the entire year; many of thew, however,
speak of particular schools of very large size which thoy noticed at particular seasons. Captain
Atwood, on the other hand, makes the assertion that the Cod never school, but that they wander
independently over the bottom in search of food.

It seems most reasonable to sappose that the Codfish, like most other species whieh habitually
feed on the bottom, are less disposed to wander together in great bodies from place to place than
the surface-swimming fishes which usually feed upon snbstances or animals which are found col-
lected together in one place in great quantity. The Codfish, betng habitnally bottom-feeders, find
their food, it is probable, with more or less uniformity, over the areas which they frequent, and are
ordinarily met with moving about independently. They are mosi likely to ocear in great nombers
in places where food is particularly abundant. At eertain seasonr of the year they arc brooght
together by a common degire for wandering together from place to place in immense Bodies, some-
times their ohject being u united attack upon some special kind of food ouly to be found at that
season, and in particnlar places. The eapelin and lant schools, known to the fishermen of
Newfoundiand, Labrador, and the Grand Banks, are examples of sneh assoeiation, as also is the
herring school observed in the spring in Massachusetts Bay, aud tlie great schools known on
the coast of Norway under the name of Lddde-fisk.

Capt. Epos W. Merchant, of Gloucester, tells me about a remarkable school of Codfish
which freqnented Massachusetts Bay between the years 1815 and 1830. This was ecalled the
“ghad sehool.” They continned in the bay from early April until the middle of May. They were
caught with alewives and shad for bait. The fishermen wero accustomed to get these fish for
bait as soon as they began to run, The Cod seemed {0 be waiting for them. The “shad school”
was composed of young, sharp-nosed, bright-eyed school fish of regnlar size, very different from
the ground-tenders or grubbers,

Professor Baird bas made some interesting generalizations concerming the effect npon the
abundance of Cod of the decrease in the shad and alewives off the mouths of our rivers
caused by over-fishing in inland waters.!

Amnother cause of the assembling of the Codfish together is the reproduetive instinet, in obe-
dience to which the fish gather together in loealities where the temperature and depth of water are
suitable for the deposition of eggs. A school of this kind is the so-called ¢ pasture school,” already
referred foin the quotation from Mr. Earll, and the great schools—the so-called * fish-monutains”—
which make their appearance on the eoast of Norway in Jannary, February, and March, and which
have been 80 well described by Professor Sars.?

The figsheries carried on at this time are called “spawn fisheries” to distingnish them from
those which are carried on later in the spring on the coast of Finmark, the ohject of which is the
captare of Codfish following schools of bait.

“QCodfish,” continues Mr. Earll, “are gregarious in their habits, going in scheols of greater or
less size, and are governed in their movements by the presence or absence of fuod, the spawning
Tnstinet, and the temperature of the water. When migrating, the acliovls arc quite dense, though
by no means like schools of menhaden or mackerel, But when they reach the feeding ground they

! Report United States Commission of Fish and Fisheries, pt. ii, 1874, pp. xi-xiv,

SReport of the * Practicat and Scientific Investigations of the Cod Fisherios near the Lofoden Islands,” made
during the years 1864-'88 by 8. O. Sars; tranelated by H. Jacobson. Report United States Commission of Fiah and
Fishories, pt. v, 1879, pp. 665-661.
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gseem to distribute themselves over a large area, though more or less grouped together in little
bunches, This is particularly noticeable on the shore, when the fish are moving about in search
of tood, and the fiskerman soon catches up all that chance to he on one pateh of rocks, and must
then row to another in order to find a new supply. The same thing is seen on western banks, where
a vessel usaally carries deories to distribute her ecrew over different parts of the ground, and often,
by setting her trawls in one locality for a day or two, seems to cateh up all of the fish, and must
then *shift her berth.' Fishermen also cite many instances where the fishing iy excellent on a
few particular, well-defined spots on different parts of the ground, while almost no fish can be
taken in other places.

“During the spawning seasonr this tendency to beeome seattersd is less noticeable, for the
instinets of the fish seemn to bring them nearer together, und great nambers are often taken in one
particular locality, Even here, however, the tendency to separate into groups occurs, for some
bouts find good fishing, while others, but a few rods away, catch almost nothing; and in trawling,
sowe parts of the line have a fish on nearly every hook, while other parts take only a scattering
one.

*Iu schooling, both sexes are always found together, whether it Le on the spawning or feeding
ground or on the journey; but the relative numbers of each seem to vary greatly, and we have been
able to discover no invariable rule whereby one can predict with certainty the sex that will first
appear, or that which will be wost abundant at any given time during the season. The fishermen
have a commonly accepted tradition that in the spawning schools the fewales always come first and
the males later, but this theory is not supported by faets. Observations were frequently made on
the relative numbers of the two sexes landed by the shore-fishermen between September, 1878, and
July, 1879, The results showed that during the early fall, or before the sehool fish had made their
appearanee, the ish were nearly equally divided between males and females—first the one and then
the other being more abundant. When the school fish first reached the shore early in Novemler
the males were 4 trifle more plenty than the females for about a week, but from that date until they
left the grounds the females were taken in greater nunbers, sometimes in the proportion of two to
one, aud at others in nearly equal quantities. Ibp the Ipswich Bay school during the firgt two or
three days in Febrnary there were ten males to one female; by the widdle of the month the females
composed about forty per cont. of the eatel, and fromn this date until the 1st of June the nales
unmbered two to one.  From reliable fishermen we learned that the same was true of the fish on
the off-shore banks, and that, though varying greatly in their relative nwnbers, both males and
females were always present.

‘““There is usually a great difference in the size of the individnals taken by the fishermen on
the shove feeding grounds in a single day, for the young and ‘ground-tenders’ remain on these
rocky ledges during the eutire year, and late in the asason the school fish come in upon the same
grounds and are naturally taken with them.

“But when the school fish visit a locality not. frequented by the yonng, as they do in Ipswich
Bay, there is a noticeable absence of immature fish, and the catch is composed almost whelly of
individunls of large size. 'Thus, in the winter of 187879 many trips of from twenty-five to forty
thousand pounds were landed with scarcely a smull fish among them, while vessels fishing only #
few miles distant tound young fish plenty, and there were oceagional instances where sneh vessels
catght only small oues. Aguin, though the achool fish may differ considerably in wizé, we have
not found one, thought to belong to their nomber, that had not reached maturity. Indieations
strongly favor the idea that the young remain separate from the. school fish daring the first few
years of their lives, and we are led to believe that, though they are often taken together, the
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oceurrence is aceidental and the young will not follow the old in their migrations until they reach
maturity, though after this point is reached they seem to mingle freely without regard to age.

#Codfish are probally governed in their movements by the abundance and migrations of
food, the spawaing instinet, and the temperature of the water, though the last named seems to
exert but little inflnence. It is generally acknowledged by the fishermen that during the feeding
searon fish are plenty only where food exists in considerable quantity, and that atter ‘¢leaning ap”
one part of the bank they go to another. They also follow schools of buit for long distances, living
upon them until they are Lroken up or entirely destroyed. Thus they often follow the eapelin
{ Mallotus villogus) into the shoal water, and even drive immense numbers of then: upon the shore.

“The spawning instinct seems to exert a decided infliuence upon the movements of the fish,
for we find them vigiting the same locality year after year during the spawning season, often
remaining for several months at 8 time. The fish that visit the waters of Cupe Ann during the
winter, doubtless come in for the purpose of spawniug rathier than for tood. This seems clear from
the fact that they do not arrive when bait iz most plenty, nor do they follow any species to the
shore. On the contrary, the pastnre-schoel usually arrives aboat three weeks after the large
herring have left the coast, and remains on the south side of Cape Aun, while sperling are abundant
in lpswich Bay. The Ipswich school is also the largest after the sperling have been driven away
by the cold weather, and remains on the sand-flats, which supply almost no food. ¥From these
facts we are led to beliave that food luas little influence npon the movements of the fish during the
spawning season.

‘{The instinct that leads the spawning fish to seek the shoal water in such great numbers ks
certainly a wise one, for they generally select spawning-grounds where the tide runs stroug and
the water is rough, and the large number of individunals is absolutely necessary, that the water
may be filled with germs for their swccessful impregnation. I, instead of schooling in suneh
numbers during this period, they remained scattered over a large area, almost no eggs would be
fertilized. .

“ Again, while food is not essential to the spawning fisl, it is of vital importance to the young,
and it seems a wise provision that these should he brought into being where food is abundant,
rather than that they should be hatched in mid-oeean, where almost no snitable food exists.”

MIGRATIONS AND MOVEMENTS OF THE s8CHOOLS.—The causes which influence Codfish to
assemble together in schools also infitence their movements from plaece to place. It seems most
probable that while great numbers of’ these fish may remain together in the same locality, feeding
npon the same kind of food withont it being said that they are schooling, a movement from place
te place is, however, usual, in obedience to some tangible law, and is made simultaneously by
numerous individuals.

The migrations of the Codfish are usually of the class which 1 have described under the name
# bathic, 1

The Cod, like most of the other species which migrate to and from the shore instead of
northward and seuthward, is, doubtless, more or less dependent upon temperature conditions than
fishes like the menhaden and the blue-fish, and, as Mr, Barll has suggested,? the abandance of food
doubtless has much more influence upon its movements. We caunot doubt, however, that the Cod
woves periodically to and from the shore as a direct resalt of the sensonal changes of temperature.
The Cod prefers a temperature of from 33 to 420 F., approximately, and this it secures in a
temperate climate, such as that of Southera New England, by remnaining on the off-:shore banks in

r——m . RS

1 Repu_rt of United Btates Commissioner of Fish and Fisheries, pt. v, 1878, p. 5l.
2 Op. oit., p. 707,
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fifteen to thirty fathoms of water, coming into the shallows in winter. On the eoasts of Labrador,
Newfoandland, Nova Scotia, and Eastern Maine, moving to and from the shore from deeper to
shallower water and vice versa to secure at different seasons of the year a temperature environiment
lLest suited to their needs, they are uear the shore in summer and in deep water in winter.

In Norway they arc canght, lo some extent, in the fiords in the sminmer geason, though more
are canght in winter, while in summer great numbers of them still remain on the off-shore banks,
Professor Hind gives this exposition of the movements of the Cod on the Labrador coast.!

“The following tables show the periods of the first arrival and last eatch of Cod on the
Newfoundland and Labrador coasts. In framing these tubles I have been careful to eliminate
extreme seasons, for the Cod bave been known to approach the shore during an exceptionally
early season, a fortnight or three weeks sooner than during the average of years. Early and late
springs occur in the movements of fish just as irregularly as in the movements of migratory birds
or in the leafing and flowering of plants. The salinon and the Cod generally come within a wesk
of one ancther, and the Eskimo of Ukkasiksalik have a tradition that the salmon may always be
looked for on the day of the first spring tide after the 16th July. In 1875, a very late season,
Codfish were not taken before the Tth Aungust; this year they came in on the 20th July, and this
aceords with the expericnee on other parts of the coast.

& Table showing the approvimaite mean date of arrival of Cod, mean date of departure, and mean length
of the fishing season fu'r Cod, in KNortheastern Ncwfoundland Southern and Northern Labrador.

Mean d%t%agf le::imilnof'i
Lat. Lecality. m:{ cloge of ﬂsiting
| * t fisheries.| season.
! i
KEWFOUNDLAKD. :
o " H
47 30 | Conception Bax ...cevceece i iniinianmacenane. .| dnne 1| Now, 20
48 20 | Brpaviats Hay .. e ceieeeictcmiaecen-.-i JOme 10 | Nov. 10
45 30 '\atreDameBay - carrerreesanaaae| dORe 30 | Novw. 10
50 60 Cnpebﬂiﬂta’ohnto?ar Point.--...,,.,.,....,, June 20 | Nov. 1| 148 daye.
48 30 | Whita Bay.. e teeracieeieciiineiee— | June 10 | Nov. 1
b1 0 Cnpel{augeﬂarbol e mruttaraanienenearanea| JONE 10 | Novw. 1
. 51 %0 | Cape Bauld to Cape Ondon «ooeoveenvoenn oaa..| Fune 20 | Oct. 20
{Over four degrees of Iatitnde.)
BOUTHERN LABRADOR,
52 00 | Chatenss BAY.cveavomeeancmanciaiee e e June 30 God. 1
53 24 § BALLBAIT . oo..ovorvramcncinannniaaman e[ JULY 12 [ Oot 10 }
BT day»
54 98 ¢ Toding FRYbOr .. ..o ooiiiitiienaniaa e aneal ] July 16 | Octe
54 56 { Cape Harelon oo ovveivmarcivivvanscvcnaenn. | JuUly 18 [ Qot. 1
{Over three degroes of Jatitnde.)
NORTHRER LABEADOER.
55 14 ) Ak ... v e Uy 20 | Ot ]
84 57 | Kypokok ..o oot iiiiiiiicaisunse o [ JOky 20 [ Qo 1
55 27 Hopedala.-......... eetereneemeeensecnnn.| July 20 | Oet. 1
53 30 | Double Tsland Hsrlmr .......................... July 22 | Oct. 1
55 62 | Ukkasikmalik . ... .o Jaldy 28 | Ot 1 |01 daye.
BB 33 | BRI e eaens s e July 28 | Oct. 1
ST30 | Okak ... ... . e iiiiiis eiace .| July 28| Ock 1
B8 30 | Hebrom .couuvuiiiniiinniiaicn i cisssnsnenna-nana] Ang 15 | Sept. 23
58 46 | Lowpeon ., .- Ang. 15 | Sept. 15 | )
Over thme mdahnlf degma af ln—htude)

“From this table, imperfect as it is, we may deduce the following law: ‘Over an area
extending northerly from Conception Bay for seven hundred miles, the Cod approach the shore
about one week later for every degree of latitude we advance to the north.

1Hinp, H. Y.: The Effoct of the Fishery Cianses of the Tresty of ‘Washington upon the Fxshermeu of British
North America. Halifax, 1877, .
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#The table shows also that for a period of about forty days the cod fishery goes on
simultancously during Augast and September, throughout the length of a coast line extending
from latitude 47° to latitude 50° 30¢, or more than seveu lmndred statute miles in one continuous
line. Hence ifi appears that the migrations of the sehools of this fish are merely from deep-water
winter {eeding grounds to the ncarest const spawniug grounds, and from the coast to the nearest
deep-water feeding gronnds again. The coast migrations during the summer months appear to
be of equally limited extent, and schools of Cod frequenting any particular coast may be said to
bo indigenous to it.

_ “0On the Labrador, especially in well-known deep bays, suck as Hamiltor Inlet, the coast
movements of the fish appear to be very regular, and determined to a large degree by the tidal
currents. The caplin generally precede the Cod by a few daye, and these fish are known to
approacl she coast and enter sandy coves for the purpose of spawning, The same meteorological
influence which guides the movements of the Cod affects also the periods of spawning of the
caplin. I saw numerous schools of this fish spawning in Trinity Bay on the 27th June; a month
later they spawn in Kypokok Bay, and still Iater further to the north.”?

I have before mo the statements of nearly o hundred observera which I hope to discrss mnore
fully at some fature time. These opinions confirm, in a very striking manner, the generalization
just stated. They show that while on the coast of Maine the Cod leave the immediate shores in
the antumn, not: reappearing in any considerable numbers antil late in the following spring, south of
Capo Cod they approach the shore only in the winter season, while during the snmmer they
keep ont in the eold Labrador eurrent, whick extends south to the inside of the eurrent of the
Gulf Btream, In Vineyard Sound, Buzzard’s Bay, and off the shores of Connecticut, New York,
Delaware, New Jersey, and even in Bastern Virginia, there is excellent eod fishing during the
winter season. “A wise provision of pature,” remarks Professor Baird, »in the absence of so
wmany species that supply food during the sauuner”

It will probably be found that fishing in deeper water in these same regions in summer will
bring to light an abundance of Cod.

“In European seas,” writes Professor Ilind, “the depth at which the fishermen Jeok for Cod
varizs with the season of the year, and is a point toward whielt much attention is paid in Norway
and Bapland. On the Dogger Bank, the smacks fish at the following depths during the mounths
named:

Fathoma.
T Y T PSPPI |1 £ |1
«I{anuary..---..-.,....-.-.---. e a4 e e m e e e mm e am e e i; :u ;g
P D T Y m m e o oo e e me e cemmmn e mn mmma e mmm e e aame e aaae e aanns 0
March.ocvenoiooon oo, e ans rmmema amm e na s am e e e e amimaemman e amacamaenebean e 10 to 127

From Professor Hind’s pen the following paragraphs are also taken:

“ When the coasts of Finmark are thronged with fishermen catehing their fares of the ‘Lodde,’ or
Summer Ood, the shores of Northeast Newfoundland and the shore of the Gulf of Saint Lawrence
are alive with fishermen successfally capturing the same variety of fish in British Awerican waters;
and when the Russian on the Murmanian coast is laying in hi:s winter stoek of Cod, and accumn-

-lating a large overplas for a foreign market, the Newfoundlander and the Labradorian are securing
their fares as far as the Moravian Missionary Stations, Okak and Nain. So, also,in the North Sea
and on the eoast of the British Isles, around the Faroe Islands, all along the Icelandic shores, on the
south coast of Greenland, off Arksnt Fiord, away up north to Torske Banks, and down the Atlantic

\HiND: op. €il., pt. i, p. 70,
14 7
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coast of America to over the Grand Banks, and as far as, and even beyond, Saint George’s Shoal,
the Cod is taken simnltaneonsly and in great abundapce.

‘Local variations of days, and even weoks, occur in a coast line or stretch of shallow sea of
not more than one hundred miles in length ; but these arise from the one greatleading canse which
guides the Cod in its approach to known feeding grounds on the eoast or known banks nt sea,
This leading canse is temperature, which determines the movement toward the coast of the varions
forms of marine life on which the Cod, inhabiting different waters, 13 accnstomed to feed, . . .
The Cod, caupght on each stretch of coast line within variable bnt tolerably well-defined limits, are
tndigenous to the sea area adjacent to the sea-coast which they frequent.

“Thus the winter haants of the Codfish on the Northern Labrader coast are the slopes of the
great range of outside banks on that coast. The snmmer baunts of the * Winter Ced? canght on
the coast of Norway during the winter season, are on the slope of the ‘Storegg’ and its continua.
tions which lie seawards from the Nerwegian coast, following the edge of the barrier separating
the ¢polar deeps’ from the shallower coastal seas. The seasonal movements of the (lod ave reversed
in this case, purposely introduced, but have afforded a beauvtiful illustration of tle principles
adopted and confirmed by Professor Baird and of the inflnence of marine elimate on figh.Jife”

The depth at which Codfish are found varies greatly with the season and locality., 1t is stated
by Mr. Earil that they secem to prefer water less tham seventy fathoms deep, and that by far the
greater numbers are caught in from eighteen to forty fathows. This generalization will doubtless
Irold true for the whole coast of North America. Muapy of our correspondents state that they are
occasionally seen in water two or three feet in depth. In-the course of the recent explorations by
Professor Agassiz, Cod were found three hundred fathoms below the surface.

“In February, 1879, there was good fishing in three fathoms of water, within a few rods of
shore in Ipswich Bay, while in May of the same year large numbers were taken in one hundred
and ten fathoms from the channel near Clarke’s Bank.”

It would be extremely interesting to know the exient of the migrations of Codfish, from deep
to shallow water and back again, on different parts of the coast. This, however, varies with local
conditions, There have already been many observations made, the study of which will donbitless
aid in the solution of this problem, but it is exceedingly important that there should be systematic
exploration at a distance from the shore both in winter and summer. This is one of the tasks
proposed by the Comnissioner of Fisheries for the new sea-going steamer now being constructed.
Mr. Marcus A, Hanna, of Bowery Beach, Maine, states that he knows certain placos on the coast
of Maine where Cod are found in mid-winter not more than two miles from land, in water from
forty to Afty fathoms deep, and upon soft bottem. A portien of the Gloucester George’s Bank
fleet continues fishing through the winter months, though at this season the vessels do not, as in
apring and summer, fish nupon the shallow parts of the bank, but rvather seek the deep waters
around its edge. The fish make their appearance, however, on the bank early in February..

An experimental eruise made in winter by Captain Mar throws some light on the movements
of the Cod in thia region: *# One winter I started on a ernise before the time for the Cod to come,
which was usually from February 7th to the 10th. Isounded all over the usual ground. None there.
CUruised seventy-five miles to the south’ard, spunding in thirty to one hundred fathoms.of water.
Fonnd none—only one Codfish. Got back to thie banks and found the Codfish there.” At another
time he was going over the shoal ground of the banks in Febrnary, with a load of fish; in sounding, -
passing over the shoals in sixtesn fathoms of water, he canght six pairs of large fish. Flo thinks
that they were “golid,” passing over the shoal. If should be borne in nind that these fish were

——

1Hind, ag. oll., pt. i, pp. 15, 18,
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canght on hooks fastened to the sounding-lead, which was throwu over while the vessel was in
motion. ’

The remarks made in the previons section regarding the fimes at which Cod were present and
absent on diffezent parts of the coast shonld be understood as expressing the fhets only in a peveral
wiy. It is nndoubtedly troe that Cod may be found in greater or less bumbers witlin reach of
the land from Block Island to Newfoundland, and perhaps to Labrador, at all seasons of the vear,
SBouth of Block Island, Codfish are very rarely noticed In summer, even in the deepest water
frequented by the fishermen, thongh a few remain on the grounds in the vicinity of the islands
Juring the whole summer.

In the waters from Cape Cod to Cape Ann, and perhaps a litile farther to the norgh, we find
the distriet in which the bathic migrations of the Codfish are least apparent, the peripdical changes
in depth being but slight from winter to summer—the fish being within easy reaeh of the fishermen
at all seasons of the year. Even here, however, there is a great increment in their numbers in
winter.

The statemenis which have been made regarding the periodical movements of the Cod I do
not by any meaus consider satisfactory or final. These movements are the results of many
influences, and no one yet understands how much weight to attach fo the relative importance
of these three influences, 4. e, (1) the direct effect of temperature upon the fish themselves; (2)
the abundance of food, ag affected by temperature and other causes; and (3) the direet relations
between temperature apd the reproduciive habits of the fish. There is no more diffioult problem
in ichkthyological science. :

¢ The Codfish sometimes make long journeys from one bank to another, and, indeed, from one
region to a very distant one. It is, of course, nearly impossible to trace their movements at sueh
times, and one can usnally only guess at the place from whenece they come or the distance traveled.

“During the winter of 187778 an unusually large school visited the coast of the United
States. At this time Cod were more plenty along the shores of New England thau for many years.
Among the fish eaptured at Cupe Anu and other points were quite 8 number with pecnliar hooks
in their months. These hooks gave a clew to the movements of the fish, for they differed from any
in use by the American fishermen, and proved identical with those nsed by French trawl-fishbermen
ot the Grand Banks, and-indieated that the fish must at some time have heen in that loeality, as
the hooks probably came from no other place. If the above be granted as proveun, the fish must
have traveled a distance of five to eight hundred miles at least, and, as a portion of the sehool
continned well to the southward, some individuals must have journeyed mucl farther. . . .

“In moving from ona bank to anofher, where the intervening depth is much greater, it seems
probable that, instead of following the bottom, they swim in a horizontal plane, fotlowing a stratum
of nearly uniform density and temperature. The fishermen of Cape Aun have often canght them
with seventy to eighty fathoms of line, between Brown's and George’s Bapks, where the soundiung-
line indicated a much greater depth. The finding of pebbles and small stones in their stomachs is
1ot an uncommon oecurrence. ‘The fishermen regard these as an unfailing sign that the figh have
either just arrived or are about to leave the bank. These stones may play no small part in adjust-
ing the specific gravity of the fish to that of the stratum of water in which they are to move.

“ There seems to be s tendency for the large fsh to remain in deeper water or nearer the
bottom than the small; and usually, beyond a certain depth, the deeper one fishes the larger the fish.
F“Tmﬂrly, in hand-lining from deck on the banks, the vessels coften anchored in eighty or even
piuety fathoms, and the catch averaged over two-thirds large; but in handliniug from dories
they seldom fish in over fifty and usnally Jess than thirty-five fathoms, as they find it difficult to
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handle s0 much line, and the catch runs ghout two-thirds small. The same is true in fishing at
different depths at the same tine and in the same Mace. Thus, of two men fishing stde by side
from the deck of a vessel, the one with lis hook on the bottom will eatch much larger fish than
the other whe lets his line but part way down. Larger fish are also taken on the trawl than on the
hand-line, for the former lies eoustantly on the bottom, while the latter may be raised to any
distance above it.”? .

TFoop.~Codfish feed upon all marine animals smalier than themselves which are found in the
same waters with them and are digestible. It would reein useless to give a eatalogue of the speeies
which have been discovered in their stomachs, For a Jong period of years, before our naturalists
learned to use the hand-dredge, a favorite plaee in which to search for the rarc invertebrates of the
deep water was the fish-dealer’s sfore, and from the stomacha of Codfish scores of shells new to
science have been taken. Since the introduction of improved methods of decp-sea research this
mode of collecting has been somewhat less prosperons, but even at the present fime many impor-
tant additions to zoilogy are yearly mude by the aid of this omnivorous animal. In the Report of
the United States Commission, Part I, pp. 516, 517, may be found a list of the species of mollusks
ohjtained by Mr. 4, Hammond Trowbull from Cod caught near Stoningtou, Gounectivut, wud this
includes but » very small percentage of the number that has thus been observed.

Codfish swallow bivalve shells of the largest size, like the great sea clams, which are a favorite
article of food on certain portious of the coast; for instance, in Ipswich Bay great beds of empty
shells of the sea-clam, Mactra ovalis, may be found npon the bottom. These shells are “nested,”
the smaller inside of the larger, sometimes six or seven in a set, having been packed together in
this compact manner in the stomachs of the Codfish after the soft parts have been digested ont. Sonis
of them had shreds of the mudsels remaining in them and were guite fresl, having evidently been
but recently ejected by the fish., In Dana's “ Geology ” are mentioned great banks of dead shells
off the island of Grand Manan, which doubtless originated in the same manner, Mr. 'W. H. Dall
found some similar beds on the coast of Alaska which he attributed to the walrus, but which are more
probably the remains of mollusks eaten by the Codfish. They feed also upon crabs of all kinds,
lobgters and star fish, and have been seen at the gurface catching the potato beetles and ¢ June-
bugs” which have drifted out from the shore, It is said that they succeed occasionally in capturing
a duck,® and that they vary their diet by browsing upon carrageen, or Irish moss, which grows on
the ledges near the shore. In searching at the bottom for shells and worms, Codfish often pick
up objects which can hardiy be regarded as nutritions. A very amusing catalogue of such ohjects
might be included in this chapter, in whieh would be enumerated articles such as scissors, brass
oil-cans, potate parings, corn cobs, and head of a rubber doll. The finding of finger-rings and
fragments of oil-clothing, and the heel of a hoot, inside of a large Codfish has suggested the idea
that sometimes they swallow the fishermen.

#A wedding ring which belonged to Pauline Burnam, an English lady who wag lost in the
steamship Anglo Saxon, wrecked off Chance Cove, N. F., in 1861, was lately restored to her rela-
tious by a St. Johns (N. ¥.) fisherman, who found the ring in the entrails of a Codfish. The
Iucky fisherman received a present of £50 for restoring the highly prized memento to the lady’s son,”*

Stopes of congiderable size are often found in their stomachs, and fishermen have a theory
that this is a sign of an approa,chin g storm and that the fish thuns take in ballast to enable them

LtEanry: loo. oit,
tThe Vinsyard Gazette eays that Mr. Jamos Osborne took a Codfiak on Wednesday, at the & South Stda,” whiel

welghed over sixty pounds. On dressing it, two full-grown ducks (01d squaws) ‘were fonnd in ita entuils They wers
quite fresh, having most of their feathers on.—~Gloncester Telograph, May 6, 1857,
*Bosion Journel, Juiy §, 1871, : _ .
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to remain af the botfom when the waters are troubled. It is more likely that these stones are
swallowed on account of sea-anemoenes or other edible sulistances which may be attached to them,
in just the same mavner that the shells of mollosks are taken in for the aake of the nutritions
parta which they coutain.

It ix believed that ecrtain schools of Codfsh feed nhinost entirely at the hottom, while others
prey upon fish. The fishermen ¢laim to be able to distinguish these two classes by their general
appearance, the firsy being heavier, with shorfer heads, blunter noses, and smaller fins, and fre-
guenily known asvgrnbbers” or “ gronnd-keepers,” while fishk belonging to what arc known as the
aquid school, the herring school, and the lant gehool, which are probably the sume fish at different
seagons of the year, are brighter-eyed, slenderer in form, with sharper head, and in évery way
hetter adapted for swift locomotion, Ou the eoast of Labrador, as well as in Seandinavia, Codfish
follow the schools of spawning capelin in to the shore and prey greedily upon them, and clsewhere,
at other seasons, they feed with no less voracity npon other species of Hish which way be selhooling,
aud of which they destroy vast numbers, sneh us muckerel, menbaden, herving, alewife, salmon,
sealpin, Hounders, canners, and haddock.

In November, 1877, Mr. Vinal N. BEdwards found iu the stomachs of Cod taken at Noman's
Land many species of fish, some of which, liko Fumesogrammaus subbifurcatus, nve found only at
great depths, and others, like the two-spined stickle-baele, Gastervseus biaculentus, and the little
{ile-fish, Monocanthus setifer, must have been taken at the surfnce or near the shore.

On the Grand Banks, especially in shallow water ahout the Virgin Rocks, I have been told
that they follow the lant to the surface, pursuing them with great fiereeneas.  Along vnr nerthern
chasts they replace, to some extent, the voracious bluefish and bonito of the South. Captain
Atwood remarks that the amount of food whicl they consume is enormous, when the size of the
fish s taken into account. He hag seen them on the coast of Labrader, where the eapelin were in
yreat uwnmbers, with their stomachs filled fo the grentest possible extent, and eapelin in their
mouths which they were unable to swallow for want of reom, aud in this condition they were still
biting at the hook. They even feed wpon the young of their own kind. They are said to feed
largely upon herring spawn, though they are not seen in great numbers, about the spawning
arounds until the sehools of parent fish have departed. The herring, also, is a faverite article of
food, and when these fish approach the shores or are scen on the banks it is a very good sign that
Cod will soon be abundant. Mr. Eurll remarks:

“I am told that in the spring of 1879 an immense sclwol of herring moved closely across
George’s Bapk, and that with them came the Jargest school of Cod that has been seen in that
locality for a long time. The Cod remained constantly among the herring, so that when the latter
had passed the fishing fleet, the vesscls were obliged to weigh anchor and follow them in order to
securae the Cod.

“About Provinectown the common squid sometimes appear in great numbers, and they are
Tmost vigorously preyed upon by the Cod.”

The same accurate observer gives the following notes concerning their food while breeding :

“During the spawning seasen the Codfish cease to search for foed, and give less attention to
feeding than at other times, though they will usnally take the Luit when placed before them. That
they do not search for food is shown by the fact that tho pasture school remained within a few
miles of 4 large school of sperling withont being drawn after them; and that the Ipswich Bay
sehaol was' largest after the sperling had left the evast, and remained for & nomber of months on
8andy wastes which lsupported only three species of invertebrates, Buccinum undatum, Fusus sp.,
and Asterias wigaﬁa, in any considerable abundance. The examination of the stomachs of several
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bundred individuals showed four-fifths of all to be entirely empty, while & greater part of the
remainder contained only bait picked from the trawls of the fishermen. A small nmber contained
fish of one or more species that bad probably been captured in the locality, while a few scattering
invertebrates were found, Of the spacies mentioped as abnndant on the grounds, not a star-Bsh
and boat two shells of one species and one of the other were found. But it was clearly shown that
the fish would not refuse food, for often the sfomachs were well filled with buait picked from the
" trawl before the fish were hooked. From ten to fifteen pieces were frequently found, and in one
casc eighteen wera counted.

“The fomales when tully ripe seemed less willing fo feed than at other times, and few were
caught with tle mwoving hand.lines; but when the trawl was used, thus leaving the bait motionless
on the bottom for hours at & time, they were induced to bite, and many were taken with the eggs
running from them. Fipe males reemed to bite readily at any time.

“The young fizh, a8 has Deen remarked, seems fo spend the firse three or four years of its life
in shoal water, among the rocks and alge. Here its food congists at first of the minutest forms,
aud later priuncipally of small crustacea, though it often picks ap wmollusks and worms, and even
enters the hurbors in summer, where it remains about the wharves, picking up bits of refuse thrown
from the fish-houses.”

Capt. E. H. Hurlbert tells me that sometimes a scheol of Codfish will bite at night; these the
fishermen call “ Night Cad.”

In 1860 the schooner «C. €. Davis” caught one entire trip of fish on George’'s Bank all in
the night, and there are other instances on record, though, as a rule, these fish feed only in the
daytime.

REPRODUCTION,—Two important papers on the breeding of the Codfish have recently beeu
printed in the Report of the United States Fish Commission. Tbe first of these is & translation
of a report by Prof. G. O. Bars upon the practieal and scientifie investigations eoncerning the Cod-
fish of the Loffpden Islands, Norway, made during the years 1864-"69, in behalf of the Norwegian
Government.,! His observations are full of interest. He tells us how, from year to year, bu
observed the movements of the Codfish and studied ont their spawning habits,

In 1864 he visited the Loffoden Islands, in Jannary, Febraary, and March., He observed the
coming in of the fish, as they approached the coast, swimming up the fiords in large sclivols, sud
in the latter part of Febroary, and from that time until the end of March, found the eggs in
immense numbers floating at the sarface.

In 1865 he reached the islands in the beginning of March and remained uptil the middle of
May. He gathered the eggs as they floated at the surface, and hatched them. out in glass jars.
He also artificially impregnated the eggs and found that the period of incobation lasted etghteen
days. He also pbserved a few very small young fish at the surface,

In 1866 he was on the ground on the 7ih of May, and remained until July, This year he
found great quantities of young Codfish—the largest being about one and a half inches in
length—swimming under the jelly fish (which are so pnmmerons in fhose northern waters), and
alse under other objects floating in the sea.

In 1867 he reached the islandr late in July, and remained uniil the begioning of chober, and
succeeded in finding the young fish, two inches or slightly more in length, swimming near the
surface in the *slicks,” and also in the shallow inlets near the shores, in company with the yoang
pollock, while the stomacha of all the larger Codfish and pollock tsken in the neighborbodﬂ wers
full of them. He a.lso found in the beginning of October many larger young Codfish, upwards

) Upited Statm Fish Commission, pt. v, pp. 566661,
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of four inches in length and ahout seven months old, as estimated, at the bottom, at a depth of
several fathoms,

In 1868 he began his observations in November, and in Noveinber and December found young
fish six or seven inches in length at a depth of eight to twelve fathoms, nseally in the vicinity of
steep ledges and rocks. This year he remained until Mareh, and in February found great num-
bers of young Codifish, the average length of whick was about one foot, at an average of {wenty
to thirty fathoms, on sandy Dottom. #In the beginning,” he remarks, 41 thought that these must
be two-year-old fish, but when I afterwards set my lino in shallower places I alzo collected smaller
fish, 80 that I soon had all the ditfferent grades of size.”

This last vistt extended over into the year 1869, aud at the time of his departure the schools
of spawning fish were again on the ground. He had thus traced the development of the Codfish
throughout a period of twelve months, and had secured a very complete chain of evidence with
whiell to bind together the isolatud fuets regurding the growth and habits of the young fish which
had hitherto been or shonld hereafter be observed.

From 1870 to 1873 he continned his observations upon the young and adult fish, and in
midsummer fonnd Cod at a distance of twenty to thirty Norwegian miles from the shore, and
at a depth of from one hnmdred to one hundred and fifty fathoms, These observations, as
has alroady been remarked, are of the utmost importance, and the reports of Professor Sars are
full of observations of the most suggestive kind concerning the food, the movements, aud the
general habits of the fish.

The otlier paper referred to, which is of equal value, is the report of Mr. R. E. Earll upon the
natural history and artificial propagation of the Cod, as observed at the station of the United
States Fish Commission at Gloucester, Massachusetts.! Ilis remarks upon the reproduction of the
Codfish are here quoted in full, with the single observation that no one Las so carefully observed
the spawning habits of any other species of fish.

“The Ced is one of the most prolific of the ocean fishes, aud we find not only thousands but
mitliony of eggs in n single female. All members of this family eontain large numbers of eggs,
bat the Codtisl is the most prolific of all,

““The exact number of eggs in a female varies greatly with the individual, Leing dopendent
largely upon its size and age. To ascertain the number for the different sizes, a series of six fisl,
répresenting varfous stages of growth from twenty-one to peventy-five pounds, was taken, and
the eggs were estimated. Care was exercised that the series should contain only immature
females, so that no egg should have been lost, and that all might be of nearly egual size.
The ovaries were taken from the fish and their weight accurately ascertained; after which small
yuantities were taken from different parts of each and weighed on delicately adjusted scales,
the egga in these portions being carefully counted. The number contained in a given weight
being known, it was easy to ascertain approximately the euntire number for each fish.

‘“The results obtained are given in a table, quoted below, showing a twenty-one-pound fish to
liave 2,700,000, and a geventy-five-pound one, 9,100,000, The largest namber of eggs found in the
pollock was 4,029,200, and in the haddeck 1,840,000.

“When the eggs are first seen in the fish they are s0 small as to be hardly distinguishable,
but they continue to increase in size until maturity, and, after impregnation, have a diameter,
depending npon the size of the parent, varying from oue-nineteenth to one-seventeenth of an inch.
A five to eight pound fish has eggs of the smaller size, while a twenty-five-pound one has them
between an eighteenth and a seventeenth, ;

‘Report of United States Commission of th and Fisheries, pt. 6, 1878 PP- ﬁBﬁ-a 40,
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éFrom weighing and measuring known quantities it is fonnd that one peund avoirdupois will
contain 190,060 of the smaller size, or that 1,000,000 eggs well drained will weigh abont five
pounds. _Again, by assuming one-ninefeenth of an inch as the standard, or by precipitating a
known guantity in chromic acid and measuring, we find one quart, or fifty-seven and three-quarters
cubic inches, to contain a little less than 400,000, or that 1,000,000 will measure between two and
a half and three guarts.

“With these facts in mind, it will be an easy matier to estimate the gunantity of eggs taken
for hatching purposes during any given season.

“When the little fish first breaks throngh the shell of the egg that confines it, the feta] curve
or erook is still guite noticeable, but it soon straightens, and is then about five-sixteenths of an
inch in length. At this time the yelk-sack, situated well forward, is quite large, but so transparent
as to escape the notice of the ordinary observer. This is gradually absorbed, disappearing wholly
in about ten to fifteen days, and the little fishk begins to move about with a peculiar serpentine
metion, at times darting guite rapidly, and then remaining motionless, as if resting from its
exertions, If now begins its independent existence, and moves about more frequently, apparently
in gearch of food, From this date it is impossible to follow the Cod, for none have been confined,
and it is only by catching large numbers at different seasona and carefully recording their weights
and measurements that one is enabled to judge of their growth. The habits of the species, that
cause them to live near the shore for the first few years, furnish excellent opportunities for sach
obgervations, and many were examined during our stay at Cape Ann.

“At the outset the problem becomes difficult, in that the spawning period, instead of being
limited to a few weeks, as is the case with most species, extends over fully three-fourths of the year,
and the difficulty is greatly inereased by other causes that affect the rate of growth of individuals
hatehed at the same time.

“The results were what might be expected; for a table of measurements, made late in June,
gave an almest continuous series, with only one or two breaks, that could with eertainty be taken
to represent the non-spawning period of the fish. But though the gaps were so completely closed
by the extremes in variation, which seemed to cause even an overlapping, showing the last hatched
of one season to be smaller than thé first haiched of the next suceeeding, yet there was o tendency for
the greater number of individnals to be thrown itto groups at intervals in the series, these seeming
to represent the height of the spawning season for the different years. The break was distinet
Letween the smallest and those of a year earlier, so that, taking the height of the spawning season
ou the south side of Cape Ann to be December, the large number of young fry ranging from one
and a half to three inches must have been hatehed the previous winter, and were consequently
about six 1eonths old. The large number of individuals having o length of nine to thirteen inches
indicated the normal growth of those hatched a year earlier, or fish of eighteen months, to be ten
to eleven inches, and their weight seven to eight ounces. The next group, or the fish thought to
be thirty mounths old, measured from seventeen to eighteen inches, with an average weight of two
to two and a guarter pounde. The fish now begin to increase more in woi ght than in length, soon
appearing in the markety as ‘Serod,’ and by the following summer measure about twenty -two
inches and weigh from four to five pounds.

“Beyond thiz pericd nothing can be determined, for the variation, constantly growmg greater,
now gives every size and weight, with no indication of breaks in the series.

“But enough has been learned, if the above be correct, to show that the male reéaches matarity
at three and the female at four years; for the smallest ripe male noticed dnrmg the geason of
187879 weighed three and a half and the amalleat ripe female five ponnds.
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#Evidence is not wanting to show that a Cod spawns every year, aid that it deposits the
entire number of eggs in the ovaries each season. We have examined handreds of specimena and
have failed to find » single instance where the condition of the ovaries did not clearly indicate
that such was the case. During the first of the season no mature fish were found in which
eggs were not present, though they often varied greatly in development from very small to
nearly ripe. Again, later in the season, no spent fish were seen with any eggs remaining
in the ovaries; aund no fish were found during the spawning period in which the condition of the
ovaries did not indicate that the eggs were gradually matnring, and would be deposited before the
close of the season.

“The eggs contained in the ovaries are separated into litile irregular conical clusters, each
being conneected with the general mass by a slender thread that expands joto a delicate membrano
containing minute and diffusely branched blood-vessels.  This membrane envelops each of the egps,
and the blood-vessels supply the nutrition so becessary to thelir {future growth and development.
As the eggs mature they graduoally increase in size, until, when ripe, they become detached from
the memwbrane, and pass down through secondary channels into the main channel leading to the
genital opening of the female,

“The first ripe female seen during the season of 1878-°7% was found in a lot of shore
fish or ground-tenders Ianded September 2. The eggs were noticed to be ruaning from this fish as
it lay wpon the floor of the fish-house. On opening it, we found that it bad just begun spawning,
for a few eggs ouly, perhaps five per eent. of the entire number, were trausparent, aud a small
number of these had separated from the mewmbrane and fallen into thie channels leading to ihe
genital opening, while the great bulk were far less mature and represented almost every stage of
development from green to ripe.

“From this date ripe fish, both males and females, were occasionally taken, though they did
not beceme abundant until the middle of October. Tarly in November, when the school-fish made
their appearance on the south side of Cape Ann, the individuals varied greatly in their spawning
condition; some were quite ripe and had already thrown a portion of their eggs, while others were
80 green as to indicate that they would not spawn for several months at least, though, in nearly
all, the cggs had begun to enlarge. By the first of December fully fifty per cent. of the eatch had
commenced gpawning, but when driven away, probably by the unusually heavy storms, in Janwary,
a few were not quite ripe, and the majority Lad not thrown all their eggs.

“About the first of February the fish in Ipswich Bay were found to average fully ninety per
cent, males, with the spermaries mostly well developed. At this time there was @ great variation
in the ovaries of the females; of these not more than ono in ten had spawuned, while faily sixty
per cent. were still green. By the middle of the month the females numbered abont forty per cent.,
though over half had not commeuced spawning. On March 13, three hundred fish {rom this school
were opened, with the following results: Fonrteen per cent. were spent males; fifty-three per cent
were ripe males; six per cent, were spent females; fourteen per cent, were females in varions stages
of spawning; and eleven per cent. were green females. May 10, fully half of the females had not
finished spawning, and an eccasional green one was noticed, Even in June, when the fish left the
coast, a very few, thoangh ripe, had not finished throwing their eggs.

“The resnlty of the above observation prove not only interesting, but surprising, for we find
the Qodiish spawiing through nine consecutive months in the same locality, a period far exceeding
that required by any oiher species of which we have any kuowledge.

“This fact can be more easily understood when we remember that the individuals do not
deposit all their eggs ina single day or week, but prebably continne the operation of Rpawning



218 NATURAL HISTORY OF AQUATIC ANIMALS,

over a period of fully two months. That this is true there can be litile doubt, for when the
females first begin to throw their eggs only a very small pereentage of the whole number are ripe,
while the balance show every gradation to the perfectly green and immature. By trequent exam-
ination of individuals ir more advanced stages, it wus found that the eggs gradually continue to
increase in size as they wature, and that as fast us they become detached from the membrane {hey
pass down through the clhannels to the opening, and are excluded from the DLody, either at the
wilt of the parent or by internal pressnre eaused by the inereasing size of the eggs, to make room
for others. It would De impossible for a fish to retain all, or even a small part, of its eggs in the
roe-bags until the last had matured, for the increase during the development is very great, and
they wonld come to have a Dhulk greater than the entire stomach cavity of the fish. The pro-
ducts of the ovaries of a seventy-five ponnd fish, after impregnation, would weigh about forty-five
pounds and measure nearly seven gallons, equal to over half of either the weight or bulk of the fish.

¢ Another proof that the Codfish deposits its eggs gradually during a long period is secn in the
fact that few can be taken from the fish at & time. In ‘stripping the fish, at the hatchery in
Gloueester, it was found that only one guart, or less than 400,000 eggs, eonld be taken from a
twenty-one pound fish at a single stripping. Allowing the ovaries of this fish to eontain 2,700,000
eggs, and the time of spawning to be two months, the fish must deposit in the natwral way 337,600,
or nearly & guart, each week,

“But by the artificial method, where sfrong external pressare is applied, many more eggs are
probably secared at once than would be naturally thrown by the fish. Thus the fish must either
gradually deposit more or less egge each day, during the entire spawning season, or it must deposit
at intervals separated by only a day or two ot most.

#The schools of Cod move about but little during the spawning season, except when driven
away by enemies or by violent storma. After they reach the waters of Cape Ann, fishing continues
best in the same localities, and eveu upou the same spots, until they leave, The individuals, too,
seem to move about but little among themselves, When the female becomes ripe she remains
quietly near the bottom, while the male, a little more uctive, often swims higher up. This is indi-
cated by the fact that greater numbers of spawning females are taken with the trawl, which
lies directly on the bottom, than with the hand-line a little way above if, while the males are taken
on one as readily as on the other,

¢TIt may not be impossible that the eggs are fertilized while floating about in the water some
minutes after exelusion, and that the strong tides usually found on the spawning grounds play an
importaunt part in distributing the germs, thus making the chances of impregnation more favorable.
Indeed it may be possible, and, if the spawning goes on gradually for several months, seems not
improbable, that the immediate presence of the opposite sexes during the act of spawning is not
necessary, but rather that the eggs are fertilized mainly by aceidental contact. Observations
would seem to strengthen the probabilities of this theory; for, if the fish went in pairs, they would
often be taken on adjoining hooks of the trawl, or one on either hook of the hand-line. Such is
not usually the case, however, but, on the contrary, several of the same sex are more frequently
taken together.

“The cggs have a specific gravity of 1.020 to 1,025, as indicated by the fact that they float in
salt water aund sink rapidly in fresh, They may be found at the surface in common with eggs of
the Pollock, Haddock, and probably other species of the cod family, when the sea is smooth; but
when the water becomes rough they are carried to a depth of several fathoms by the current,
thongh the tendency i& to remain near the surface. The oldeat fishermen had not the slightest
knowledge of this fact, but keld to the theory that the females deposited their eggs on the rocks,
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where they were visited and impregnated by the maler, and left to become the food of the various
animals so abundant in such localities. They had at times noticed the little transparent globulax
bedies in the water, but it had never oceurred to them that they were the eggs of any fish,

“There are many ways in which the eggs mmay be destroyed. The principal loss iz probably
the result of non-impregnation, for unless they comde in contact with the milt of the male very soon
after being thrown from the parent they lose their vitulity., Again, being drifted about by the winds
and tides, they ave often earried long distances from the spawuning grounds into fthe little bays and
coves, and are driven in immense uambers upon the shores, or are left dry by the tides, where they
soon die from exposure to the atiosphere, or, dating the cold winter weather, are ingtantly destroyed
by freezing. Ipswich Bay, the most extensive spawning gronnd in the locality, is espeecially
unfortunate in this purtienlar, for the heavy stormas from the north and east sweep with unbroken
force across its surface, and each breaker as it rolls in upon the beach must carry with it many
millions of eggs.

“ But such impregnated eggs as escape destruction apon the shores are subjected to the ravages
of the myriads of hungry animals living about the rocks and eoves,  Oue day in January we placed
a jelly-fish or medusid, having a diameter of but oue and a half' inches, into o tray of eggs in
the hatehing-room, and in less than five minutes it had fastened seventy eggs to his tentaeles,
loading some of them so beavily that they were severed from the body by the weight or resistance
of the eggs as they were dragged through the water,

“By the aid of a wmicroscope, numbers of vorticelli were frequently found upon the eggs,in one
cuse forty-six being counted on a single egg,  In addition a peculiar growth, thonght €o be minute
algm, was often noticed upon them. Just what influence these wonld exert, or whether they would
occur in the elear water ontside the harbor, is not known. TLus, owing to the many different
circumatances that tend to destroy the eggs, probably but a very small humber out of & million
are successfully hatched, and of the young fish but few reach maturity.”

In the winters of 1878-779 and 188081 the United States Fish Commisaion aucessstully earried
on the work of artificial propagation of Codfish. The results of the first winter’s work at Gloncester
will e found detailed in Mr. EarlP’s paper, from which gnotations have already heen 80 extensively
taken,

In addition to his other observations, Mr. Earll computed the number of eggs in Codfish of
different sizes. The results of his observations are shown in the following table;

Table showing the number of egys in Codfisk of different sizes.
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Tt im interesting to compare theso with the observations made during the last century, refor-
ences to which may be fonud in ull the standard works on natara] history. Lenwenhoek is said to
have found in a Cod of middling size 384,000 cgps, Harmer found, in one weighing eighteen or
twenty pounds, between 3,000,000 and 4,000,000 eggs, It was examined December 23, and was
estimated to have 294 eges to the grain, the ovaries weighing 12,540 grains; the total number,
according to this caleulation, is 3,686,760.1

THE sizE oF CoDFISHL.—The resuli of Mr. EarllVs observations indieates shat in June the
fish hatched the previous winter, or about six montls old, range from one and a half {o three
inches in length; while those from nine to thirteen inches long, and weighing seven or eight
ounces, were eigliteen months old; those seventeen to eighteen inches long, and weighing two to
two and a quarter pounds, were supposed to be two years and 2 half old; those of about twenty-
two inches, which weighed four to five pords, were three years and & half old. Healso concludes
that the male reaches maturity st the age of three, and the female at the age of forr years, for the
smallest ripe male noticed during the season of 1878779 weighed three and one-half pounds, and
the smallest ripe female five pounds,

On pages 733-734 of Mr. Harll’s report may be found the measurements of a large number
of Codfish of different weights, and with the ovaries and spermaries in different stages of develoy.
ment. These measurements are interesting, since they show the relation between the length
and weight of individueal fish,

I have before me memoranda relating to a large namber of enormous Codfish, taken along
the New Iingland coast at variows times from 1830 to 1879, It seems unnecessary to refer to them,
excepting the cases of a few which exceed one hupdred pounds in weight.

Capt. King Harding, of Swampseott, tells me that he onee canght, on the eastern side of Cape
Cod, a fish weighing 10t pounds as it came from the water.

On the 22d of July, 1873, Miss Fannie Belis, of Saint Louis, while on a fishing excursion off
Bastern Point, on board the yacht ¢ United States,” caught a Cod which weighed 13¢ pounds.

Capt. G. H. Martin caught, off Chatham, a Codfish which weighed, dressed, 111 pounds.

Capt. Stephen Mar, of Gloaeester, saw a Codfish taken on George’s Banks in 1838 which, after
having been eviscerated, weighed 136 poands.

Qaptain Atwood says, on the coast of Cape Cod he has never seen a male Codfish, with one
exeeption, which weighed more than 60 pounds; he once saw one, however, which weighed 160
pounds. This fish was not much larger than an ordinary fish weighing 75 pounds; but was very
thiel.

Captain Atwood remarks: “In regard to gize, the Cod differs very widely in different localities.
When taken on the Grand Dank it usually requires from thirty to forty to make & quintal when
dried. Those canght in the (Gulf of Saint Lawrence with hand-lines are smaller, requiring
seventy to aighty per quintal; in the same locality, however, Ood caught on trawllines require
only twenty o fwenty-8ve per guintal, while on the soast of Labrador they are sll small, and it
requires about ove hundred to one hundred and ten to make a quintal.”

Writing in the smmmer of 1877, Captain Atwood expressed the opinion that the average
weight of the fish taken about Cape Cod was in the neighborhood of ten pounds; but he informed
me that in the winter of 1877, in two days, thirty thonsand pounds of Codiish were landed from
the boats, and that there was not a fish among them small encugh to be classed as a markst Cod,
a market Ood weighing from six to ten or twelve pounds.

1 Philosophical Transactions, vii, 1778, p. 287
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I have before me much information concerning the average size of the fish caught at different
seasond of the year by the fishermen at different joculities along the coast, but it seems at present
hardly necessary o discuss this subject at greater length.

CONCLUBIONS A8 TO DECRLEASE OF COD FISHERIETE ON THE NEW ENGLAND COAST.—In
conciusion, it may not be amiss to gmote the remwarks of Professor Daird concerving the decrease
of Codfish aleng our coast, und the probable causes for wuch decrease:

“Of all the various fisheries formerly prosecated divectly off the coast of New England, north of
Cape Ced, the depreciation in that of the Cod uppears to be of the greatest economieal importance.
TFFormerly the waters abounded in this fislk to such an extent that a large supply could be taken
throughout aglmost the entire year along the banics, especialiy in the vicinity of the mouths of the
larger rivers. At that fime the tidal streams were swlmost ehoked up with the alewives, shad, and
slmon that were straggling for entravce in the spring, and which flled the adjucent waters
throughout a great part of ihe year,

“As is well known, the erection of impassable dams across the streams, by preventing tbe
ascent of the speecies just mentioned to their spawnivg grounds, preduced a very great diminution,
and almost the extermination, of their mambers; so that whereas in former years a large trade
could be carried on during the proper season, now nothing would be gained by the effort,

“Of late the attention of the legisiatures of the New Iinglund States has Leen called to this
faes, and to the imporfance of restoring their fisheries, and a great deal has beea already accom-
plished toward that end. Unfortanately, however, the lumbering interest in Maine, gand the
nanafasturing itn New Hampshire and Massachusetts, are so powerful as {o render it extremely
difficul$ to carry out any mcasures which in any wiy interfere with their convenience or profits;
ahd notwithstanding the passage of Jaws requiring the constrection of fishways through the
dams, thege have either been neglecied altogether, or ure of such o charucter as not to answer
their purpose. The retorm, therefore, however imperatively required, has been very slow in its
progress, ant many years witl probably clapse before efiicient measures will be token to remedy
the evila reforred to,

“1t wonld, theretore, appear that while the river fisheries have been depreciated or destroyed
by means of dame or by exhaustive fishing, the Codfish have disappeared in equal ratio. This
is not, however, for the same reason, as they are taken only with the Iine, at W rate more than
compenrated by the natural fecundity of the fish. I am well satisfied, however, that there is a
relation of cause and effect Detween the present and past condition of the two series of fish; and
in thiz I am supported by the opinion of Oapt. U. 8. Treat, of Bastport, by whom, indead, the
idea was first suggested to me. Captain Treat is a successful fisherman and dealer in fish on a
very large scale, and at the same time a gentleman of very great infelligence and knowledge of
the many details connected with the natural history of our coast fishes, in this respect worthily
representing Captain Atwood, of Provincetown. It is to Captain Treat that we owe many experi-
ments on the reproduetion of alewives in ponds, and the possibility of keeping salmon in fresh
waters for a period of years, The general covelusions which have been reached, as the result of
repeated conversations with Captain Treat and other fishermen on the coast, incline me to believe
that the reduction in the cod and other fisherics, so as to become practically u failure, is due fo
the decrease off our cowst in the quantity, primarily, of alewives; and, secondarily, of shad and
salmon, more than to any other cause. .

“Ttis woll known to the old residents of Bastport that from thirty to fifty years age Cod could
be taken in abundance in Passamaquoddy Bay and off Eastport, whero only stragglers are now
Whecaught. Thesame is the case at the mouth of the Penobscot River and at vther points along
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the coant, where ones the fish came close in to the shore, and were readily captared with the hook
throughonut the greater part of the year, That period was before the multiplication of mill-dawms,
cutting off the ascent of the alewives, shad, and salmon, eapecially the former. The Saint Croix
River was clioked in the spring with the numbers of thess fish, endeavoring to aseend; and the
same may be said of the Little River, the ontlet of Boypton’s Lake, ahont seven miles above East-
port. The lake in question is one of considerable size, and was visited by finmense numbers of
alewives, whieh eould be dipped out, to any extent, on their passage upwatrd, while the waters of
the adjacent bay were alive with the young fish on their refurn.

“The fish themselves enter the waters of the streams in Msay or Juue, and return almost
immediately after spawning to the sea. DBut they may be taken Ly the drift-nets alomg the
shores as early as Maprch and April; and, indeed, it is quite probable that the whole period of
their abode in the salt water is spent adjacent to the rivers in which they were born. The youug
come down from the pomdis in which they are hatched, from Aungust to Oetober, keeping up a
coustant stream of the young fish. In this way a supply of alewives wae fo be met with
throughout the greater part of the year, and nearer the coast they furnished every inducement
for the Cod and other ground fish to come inshore in their pursnit. .

“Jt is trone that the sea-herring is also an attraction to these figh, and probably but for their
presence our pollock, haddock, and hake fisheries would be greatly diminished. Nevertheless,
the alewife appears to be more atteactive as a bait, and furthermore the sea-herring arc less
constantly on the eoast, especially inshore, ocenrring as they deo at stated intervals, when they
come in from the deep sea to spawn. It is possible, too, that they are less easily captured by the
Cod, since they swim nearer the surface than the alewives. Corroboration of this idea iz furnigshed
in the testimony of Mr. W, Ii, McLaughlin, of SBouthern Head, Grand Manan. This gentleman
informs e that the only stream in the island which ever furnished alewives to any extsni was
Seal Cove Creek, whick discharges to the east of thoe southern extrewmity of Grand Manan, and
into which these fish entered in immense numbers in the spring. At that time Cod, Haddeck,
and Pollock, ag well as halibut, were token in great abundance in Seal Cove Sound, between
Harwood Oove, o Wood Island, and Indian or Parker’s Point, on the main island. They were
to be met with during the greater part of the year, especially from May to Jaunary; and the
fishery in the channel-way within a quarter of a mile of the shore was really more prodaetive
than on the banks mueh farther out to sea,

“Although still a young man, Mr. McLaughlin recollects the capture of theee fish; and,
indeed, as a mere boy, enjoyed the sport within a very short distance of his father’s house. Soon
after that time a dawm was built seross this stream abount two handred yards above its mouth,
cutting off entirely the upward passage of the alewives, and by a remarkable coincidenee, if it
be nothing more, the ced fishery in guestion diminished very seon after, and in a very few years
ceased alnost entirely, 50 that up to the present time there are not encugh Cod in those waters
to repay the experiment of attempting to cateh them. A few alewives still find their way up to
the foot of the dam, but in snch small numbers as to make it often doubtful whether there are any
there or not.

“The other fishing grounds about Grand Maron arve farther out to ses, at the northern end
of the igland, where there are no slewives, and where herring appear to be the principal food,
although the variation in the abundance of these in different Beasons appears to have an important
bearing apon the number of Hake and Qod. -

“If these conclusions be correct—and I am quite satisfied of their geneml validity—we
‘have, for the efforts made to establish Sshways in the rivers of Maine, New Hampshire, and
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Massachusetts, a much more weighty reason than that of merely enabling a few salmon 1o enter
the streams in order to permit their capture while on their way.

“Whatever may be the importance of inereasing the supply of salmon, it is trifling compared
with the restoration of our exbamsfed eod fisheries; and should these be brought back to their
original condition, we shall find, within a short time, an increase of wealth on our shores, the
amount of whieh it would be difficult to calenlate, Not ouly would the general prosperity of the
adjacent States be enhanced, but in the inercased number of vessels built, in the larger number
of men induced to devote themselves to maritime pursuits, and in the general stimulus to every-
thing connected with the basiness of the seafaring profession, we should be vecovering, in w great
measure, from that loss which has been the source of 8o much lamentation to political economists
and well-wishers of the conntry.”

66. THE TOM CODS. MICROGADUS TOMCOD AND M. PROXIMUS.

TR ATLANTIC T'oM Cobn.—The Atlantic Tom Cod, Microgadus tomeod, ix foand only in the
Western Atlantie, ranging from New York at the sonth 1o Cape Bable at the north. It is
ordinarily known as the Tom Cod, but in the Bay of Foudy, and in various places south of
Cape Cod, it is known as the Frost Ifish, owing to the faet that it becomes most abundant in
the early part of the winter, when it approaches thie shore aud even ascends the rivers and creeks
for the purpose of spawning. Drv. Delkay states, on the authoerity of Dr. Yates, that Tom Cods
sometimes appear at Albany in abundance, while I am informed by the Rev. Dr, F. Gardiner
that they are taken in winter in thie Kennebee, sixty miles from its mouth, and far above the reach
of the tide. They ascend the Charles River to Watertown, where they are taken in dip-nets and
by the hook from the wharves and bridges. Although most ubundant near the shores and in the
streams in early winter, tliey are found along the coast at all seasons of the year. 1n form the
Tom Cod is the minintare of the Codfish, rarely exceeding ten or twelve inches in length, and
there is mueh diffienlty in distinguishing the young of the two species. The Tom Cod, however,
varies even ere in its color than the Cod, snd severnl varieties have been deseribed under
different names. Wlen these fish approach the shores in winter they are taken in great quantities
with nets, and are esteemed in many localities as a great delicacy.

The Tom Cod feeds npen numerous species of crostaceans and moellusks, and also npon the
young of many other kinds of fishes, _

THE Pacirig Tom Con.—Profesaor Jordan gives the following netes apon the elosely related
species, Microgadus provimus, found in California, and there known as the Tom Cod:

“The English at Victoria kvow this species by the name ¢ Whiting.' Elsewhere on the coast
the nagme of ‘Towm Cod’ is universally applied to it. In the restaurarnts at San Francisco, it is
wsually served nnder the name of S8melt. It reaches the length of a foot and a weight of about
half o pound. It ranges from Monterey to Puget Sowml and vorthward, being everywhere very
abondant, and taken in great numbers in seines and sweep-nets, both ontside and in the bays. Its
food is small fishes. Nothing special is known of its Lreeding Labits; it is apparently abundang
at all seasons. If is one of the important food fishes of the coast, always abubdant and always
meeting a ready sale. Its flesh is, however, watery amd tasteless, and cannot be ruted high.”

67. THE HADDOCE., MELANOGRAMMUS ZEGLEFINUS.

DiIsTRIBUTION.—The Haddock, Bfelé.mgmmmm eglefinus, is found only in the Aflantic. Tis
wanderings arve more limited than those of the Cod. 1t is not found neatly as far to the north;
while its southern range is no wider., Haddock are probably found in company with Codfish on all
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the northern fishing grounds, as far south, at least, as the Capes of Delaware, though concerning
their occurrence in southern waters there is dearth of information. In winter aud spring they are
taken in Fisher's Island Sound and outside of Tisher's Island, on the coast of Eastern Conpieticnt;
and also in great quantities on Nantucket Shoals by the smacks, and are carried thence with
Cod inte New York market. In 1871 it was estimated that the catch of Haddock here was
nearly equal to that of Cod, altkough the Iatter vsually predominate. They abound north of Cape
Cod, in the Gulf of Maine, and in the Bay of Fundy, in the Basiu of Minas, on the eoast of Nova
Scotia, in the Gulf of Saint Lawrence, and in the Bay of Chaleur. In the Gulf of Baint Lawrence,
aecording to Captain Atwoed, they are not very abundant, but the individuals taken are very large.
They are taken on the western coast of Newfoundland in winter; their northern limit appears to
be marked by the Straits of Belle Isle, latitude 52° N, The researches of Dr, A, 8. Packard on
the coast of Labrador failed to bring this apecies to light, and fishermen of that region told him
that in the course of forty years’ experience thay had never seen a Haddock. 1n 1863 and 1864
they were found in abundance on the sonthern border of the Grand Bank. Capt. R. H. Huorlbert
states that he has seen them in great abundance in May at Louisburg, Cape Breton, playing at
the surface among the reefs, but that they are not so frequent ou the Grand Bank as on the
Wegtern Bank, and, in turn, less common there than on George’s Bank.

In the Fastern Atlantic the range of the Haddock i8 somewhaf wider, for they are found in the
seas of Ieeland, the whole length of the Scandinavian coast to Bast Finmark and Varanger Fjord,
amd on all the shores of Great Britain, and in the North Sea, where they are purticularly abundant,
though rarely or never entering the Baltie. There is no evidence that they are found to the south of
the English Channel, De La Blauchére states that they are caught in considerable numbers on the
coast of Manche. In the Eastern Atlantic, then, they are found between the parallels 489 and 66°;
in the Western Atlantic between the parallels 389 and 530°.

Nawmes.—The Haddock is often called * Dickie” by Connecticut fishermen. Hadot and Hadon
are old French names for the same fish, though the species is now usunally known by the name Egrefin.
In Scotland the name i8 said to be pronounnced almosat in the same way as in France, aud is often
varied to Haddie, It is the Schellfisch of Germany. Concerning this fish many of our fishermen
entertain the samo idea, which with them can hardly be called a superstiiion, that the black spots
upoen their side are due to the impression of the thumb and finger of 8aint Peter when the apostle
took the tribute money out of the mounth of a fish supposed to be of this species, the fisherman’s
mark having been continuved among its descendants ever since. This notion is prevalent also in
England, and in Bouthern Europe is attached to other fishes, particnlarly to the John Dory, Zeus
Jaber. Tt is needless to say that no member of this family oceurs in the Sea of Galilee.

MoveEnMENTE.—Haddock are not go active and powerful as the Cod. Dr, Gilpin has expressed
the epinion that on the coast of Nova Scotia they do not retreat so far from the shore in winter as
the Cod, but this does not appear to be true in Massachusetts Bay.

Storer, in 1839, made the assertion, which was repeated in 1867, in another edition of the
“ History of the Fishes of Massachusetts,” that in Massachusetts Bay in the warm season about
twelve hundredweight of Haddock are taken to each hundredweight of Codfish, and in the wiater
abount twelve hundredweight of Cod to each hundredweight of Haddoek; but since the haddocek
fishery is of longer duration, the proportion thronghout the year averages about three Haddook to
one Cod. They abound in Massachusetts Bay thronghont the summer, and it is at this season als0
that they are taken in the preatest abundanee on the off-shore banks in the Gulf of Baint Lawrence.

There is & strange absenee of information econcerning their movemenis on the Europesn coast.
On the coast of East Friesland the haddock fishery is permitted by law from March to the begin-
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ning of June, and from October to the mididie or end of January, a winter recess being allowed for
the purpose of spawning. It is stated by Dr. Wittinack that during the heat of summer they
retreat from these coasts, with the Cod and the Hounder, into the deepest waters, appearing again
towards the end of Septewmber. Oun the coust of Scotland they are said to be most abundant in
winter. In Massachusetts Bay, as it has been said, they are most abundant in summer, coming
in after the cod pass out, thongh they are also taken in deeper parts of the bay the whole winter
long, and are sought at this season on (George’s and other off-shove banlks as well as localities
farther {o the north.

A gtudy of such data as these is unsatisfactory in the extreme, since it is impossible to draw
from them any conelusions concerning the relation of the movements of -the Haddock to the temn-
perature of the water in which it is found. The only movements whiclh are now intelligible are
those which take place at the period of spawning.

ABUNDANCE.—Hemarkable variations in the abundanee of this fish are npon record ; at certain
times they have been exceedingly rare, at others abundant in the extreme. They appear to be
much more gregarious than the Codfish, and to swim together in large schools from place to poace.
Storer, writing in 1839, said that they were common about Cape Cod, but that ten years before they
had been rare. An item in the “ Gloucester Telegraph,” Juue 3, 1837, stated that Haddoek were
at that time brought in abundautly and sold from the Swampscott boats at a cent apiece.

Acpcording to Capt. E. W, Merchant, in the years from 1814 to 1820 there was a great cateh in
the vicinity of Nahant, about five miles at gea, east-southeast. So plenty were they that two men
and one boy could catch with hand-lines from one boat 600 to L0800 in number in one day, This
school of fish came in about the 20th of March and contiuued uutil the first of May, then grad-
ually decreased and spread over the fishing banke in Massachusetts Bay. At this time the
majority of the boats belonged to Sandy Bay, now Rockport, and to Gloucester.

Capt. King Harding, of Swampscott, tells e that in 1843 Haddock were 8o scarce that they
were sold singly. The fishermen received twenty-five cents each for all they conld get. A vessel
could not get more than one hundred in the course of u day’s fishing,

At this time lsaac Rich & Co. chartered the schooner ¢ Harriet,” of Duxbury, to go out ¢n a
special cruise for Haddock, paying #$200 toward the venture. She started ont with a crew of five
men about the 20th of Febrnary, and fished on soft bottom in the deepest water. Her fare was
two hundred and twenty Haddock, and the trip was considered a remarkable success.

In May of the next year great schools of little Haddeck came in. They were six or eight
inches long and a great bother to the fishermen. The following year they were abont half grown,
or a foot or 80 in length and very thick. They came in May.

In 1846 they came in earlier, many in March, but mostly in May. They were quite large and
very abundant.

Haddock were also very abundant in 1857. On the 13th of March ove Lundred Swampscott
tishermen, in twelve vessels, caught in a period of abount six hours 160,000 pounds of fish, chiefly
Maddoek.!

Ie 1877 and 187° .ne Haddock were very larga and gnite scarce. In the winter of 1877 and
1878 they were larger than for many years. Some were caaght nesr Swampscott which weighed
fifteen and sixteen pounds. The average gize ia from four to six pounds.

Captain Atwood states that in 1834 Haddock were very scarce on the Grand Bank, and few were
caught anywhere on the coast, but in 1840 they became so numerous about Cape Cod as to interfere
seriously with the cod tishery, deveuring the bait before the Coed conld reach if, and about 1850

: i 'Lewis: History of Lynu, p. 450.



22¢ NATURAL HISTORY OF AQUATIC ANIMALS.

threy had increased so rapidly that the markets were glutted. 1n 1864 they were caught in great
numbers and were still 'on the increase, In 1870 the same observer related to the Massachusetts
senate the story of another period of searcity and abundance. His statements way be found in
the Report of the United States Connuission of Fish aod Misheries, part 1, 1873, p. 118 Ie
elsewhere says:

“If over-fishing were possible, it secms to me that we shionld see some of its results where great
changes have taken place in the modoes of onr fisheries of Cod and Haddock in Massachusetts Bay.
Wikt is ealled “traw] fishing” wus first introduced about 1850, and it resulted in the taking of a
vast nwuber of fish of these varleties. In cousequence of (lie competitiou in the business, the
Swampseott people petitioned the legislature for a lnw prohlibiting trawl-fisking, on the ground
that it would exterminate the ITaddock, At that time I proved before the legislatare that Had-
dock was much more abundant than it bhad been at any previeus time, and that X was selling
them at thirty-seven and a half cents per bundred pounds. That fishery has been going on ever
sitice, atd the amount taken was greater this last winter than for ruauy years past, A fisher-
man in a dory fifteen feet Iong has often Dhronght in as mnel as 1,500 pounds in a single day.
There #re eighty boats fishing ons of the harbor, and 83,000 pounds have been canght iu one dajy.
This inerease has taken place in spite of the constant practice of the new mode of {ishing, by
which twice as wany are taken in the same time as formerly !

Captain Atwood explaing fhe great increase at this time by the introduetion of fishing with
long trawl lines, which destroyed many species of fish preying wpon haddock spawn. At the
present time Haddock are very abunadaut; they are canglit throughout the summer in great
numbers by the Irish market-boats of Boston, and in winter a large fleet of Gloucester and Port-
land vessels are engaged in catching them upon George’s and other off-shore bauks. These
vesgels fish with trawl lines, and it has been stated that a single erew has been known fo
take nearly 60,000 pounds in a day.®

Foop.—The food of ¥he Haddock resembles that of the Cod, except that they are, if possible,
jnore omnivorous; their diet consists, however, largely of invertebrates. They are rarely seen
feeding at the surface, though they devour the spawn of other fishes, particularly that of the
herring, with great cagerness, They devour great qoantities of shells, many of them of the bur-
rowing species.  I'rofessor Verrill has well said that a complete list of the animals devoured by
the Haddock wonld doubtless include all the mollusks belonging to the fauna of New England.

The Haddock are said to be particularly abundant on ciam-banks. From thig habit of feeding
on shells has originated the German name for the fish. The difference between the habits of the
Haddock and the Cod is illustrafed by the remark of Captain Atwood that Haddock will take a
baited keok as it rests apou the ground, while the Cod will ouly notice it when it is raised a short
distance from the bottom. Salted menhaden is a favorite bait for Haddock, but not desirable for
Cod, while both Cod and Haddock will readily take stale clams, which are much better for bait
than fresh ones,

REPrODUCTION,—The spawning habits of the Haddock in our waters have been carefnlly ob-
served by Mr. Earl, whose statentents are quoted below: On the German coast the Haddock spawn
on rocky bottoms iu February and early March at a depth of twenty-two to M

! BExtracts from Captain Atwoonl’s munmuseript biography,
“Big Hapnock TiiT.—8chooner “35. L, Rowe,” of this port, Capt. Sewsll W. Bmitly, arrived from George’s on
Monday at Bostan, with 70,000 ounds of Haddock, the largest trip ever landed. Time absent, five days, The lazgess
trip previoas te ihis was Janded by the same skipper in schooner “ Cora E. Smith,” 52,679 pounds, Febroary 13, 1677,
An Bebruary of the same year, schoonoer #'aul Revere,” Capt, Jobn Bentley, landed 51,700 pounds of Haddeck and
2,500 ponnds of Godfish as the result of vtie day’s fishing. —Capo .dun Advertiser, Fobrnary 91, 1878, '
SWITIMAGK, 1.: Beitriige zur Pischerei-Btatistik dos Deutschen Reichs, 1575, p. 95,



SPATWYNING OF THE HADDOCK. 997

and according te Yarrow the spawning period is the same on the British coast, the young growing
to a length of six or seven inches before the beginning of September. At the Loffoden Isles, accord-
ing to Bars, the spawning seagon of the Haddock takes plaee a little Iuter, beginning toward the
end of February and being at ifs beight late in March.!

Mr. Earll’s observations are as follows:

¢ The fish usnally remzin on the offsshore banks 1ill the winter is over, and they Jdo not reach
Cape Ann until just before the spawning season, which for this species begins about tle middie
of April and continnes during nearly three months, the height of the season being in May.

“1n the spring of 1870 it is thought that two schools visited this coast, the first, compoged of
{lal of large aize, artiving early in April and leaving by the middle of May; and the atlher, com-
posed of smaller individuals, reaching the grounds about the 20th of May and leaving gradually
after the 1st of July, a few remaining during the greater part of the summer. When the fishing first
began the fish were several miles from the shore, but they continned to ‘work in,” until there was
goodt fishing ab the mouth of the harbor for several days, after which they seemed to move back
again, and toward the close of the season remained on muddy bottom, when trawls were extensively
nsed in their capture.

“ Early in May Haddock were so plenty that one man caught 1,881 pounds in one day with
hand-lines, and about the same time many different fishermen secnred over 1,000 pounds daily,
Thoe males were usnally a trifle more abundant, though at times the females composed fully half of
the catch. The latter average larger than the former, and some days there would be o difference
of two pounds in favor of the temale.

“The first ripe femmales were noticed on the 234 of Ajpwil, and in the middle of July an occa-
sional one had not finished spawning. The first eggs were secured May 5, and others were taken
at intervals to June 2, the total guantity being about 250,000, The method of impregnation was
similar to that used for eggs of the Cod, and the size of the eggs was one-ninetecuth of an inch,
Though the number contained in the larger individuals of the species reaches over 1,800,000 (see
table), the quantity obtained for hatching purpoeses at any one time was quite smail as compared
with the number taken from the Cod or the Pollock, and the quantity of milt in the male fish was
very much less than in either of the other species.”

Mr. Earll’s observations confirmed those of Professor Sars, that the spuwn of the Haddock
foats at the surface like that of the Cod, and that the spawning process is in every way similar,
The following table gives the result of his enumerations of the number of cggs in Haddock of
different sizes:

Table showing the number of eggs in Haddock of different sizes.
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! Report of the United States Commission of Fish and Fisheries, part 5, 1875, p. 566,
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The average size of the addock is probably not far from three or fonr pounds; many twelve.
pound fish are bronght to market, and individuals weighing seventeen pounds are on record,

In 1879 Haddock were suecessfully hatched, under the supervision of Mr. Earll, at the Glon-
cester station of the United States Fish Commission, .

UsEs.—The Huddock is now very highly csteemed as a food fish, baving grown in favor during
thee last twenty years. It is especially desirable for botling or for muking chowders, and is a prea
favorite in Boston, while in Philadelphia enormons gnantities are yearly conpsumed. Being wel)

“adapted for preservation inice, great nowbers of them are distributed through the interior of the

couutry, together with the Codfish. The success with which the Scoteh method of sinoking Had.
dock bas been introduced into this country has also greatly increased the demaund for them, and
Finland Haddies are mannfactared in enormous quantities in Portland and Boston., At Province-
town 3 Haddock salied and dried after being split is called by the pame “Skulljoe,” or “Scoodled
Skalljoe.”

68. THE POLLOCK. POLLACHIUVS CARBONARIUS.

The Pollock, Pallaching carbonarius, whiely is the Coalfish of England, the Kéhler of Germany,
and the Bei of Norway and Sweden, is closely related to the Pollack of Great Britain, Pollachius
virens, from which, however, it is specifieally different. It is one of the best-kuown fishes of North-
ern Europe, a3 may be inferred from the abuudance of its common names. The following namey
are in use in different parts of England : Buddoch, Billet, Billard, Black-Pollack, Black-Jack,
Black-Coalsey, Blockan, Blockin, Ceal, Coal-fish, Coualsay, Coalsey, Coal-Whitin, Colemie, Col.
mey, Cooth, Cudden, Cuddy, Dargie, Gilpin, Glassock, Glashan, Glossan, Glossin, Green-Cod,
Green Pollock, Grey-lord, Gull-fieh, Harbin, Kutl, Lob, Lob-Keling, Maulrasgh, Parr, Piitock,
Podley, Poddlie, Podling, Pollack, Prinkle, Ranning Pollack, Rawlin Pollack, Bock Salmon,
Raw Pollock, Saithe, Sethe, Sey, Sey Pollack, Sillock, Skrae-fish, Stenleck, Tibrie,

DIsTRIBUTION.—Its geographical distribution is quite different from that of cither the Cod or
Haddock, its northern range, at least in the Eastern Atlantic, being fully as wide as that of the
Cod, the species having been found in the northern part of Spitzbergen, beyond the paraliel of 802,
and on the arctic coast of Europe. 1t rarely enters the Baltic. Bloch records g speeimen from
Lubeck, aud it is said to occar on the coast of Pomerania. -

Ooncerning the limits of its southern range authorities differ. Giinther places this at Iatitude
46° in the Bay of Biscay, while others claim that if enters the Mediterranean, Canestrini states
that, it has been observed at Tarante.! 1t does not appear, however, that the species is abundant
sooth of the English Ohannel. It ocears about Iceland aund on the west coast of Davis Straits,
where specimens were obtained by S8ir Edward Parry on his first voyage. Nerth of Newfonnd-
land it does not seem to be very abundant, while to the south the limit appears to be in the
vieinity of Nantncket Shoals, where specimens are occasionally taken by the cod smacks.

In Perley’s “Catalogue of the Fishes of Nova Scotia,” he states that he had never seen tho
fish in the Gulf of Baint Lawrence, nor heard of it except near the Straits of Canso, although it
was found very sbundant in the Bay of Fundy and everywbere except in the muddy waters,
such a8 those of Cumberland Bay and the Basin of Minas.

I have seen large individuals taken in midsummer in the pounds in Vineyard Sound, aud
the capture of small individuals in these waters is not nnusual. They are often taken, according
to De Kay, off New York, in company with the Cod, In June, 1881, the schooner ‘“Rdward E.
‘Webster,” of Gloucester, Solomon Jacobs, captain, returning from a southern mackerel frip, fell in

! CANESTRINL: Fauna @' Italia. Peschi, 1872, p. 165 : Ve
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with a school of Pollock and eaptured sixty thousand pounds of thiem in Ler punrse seine, lts
range, ag now understood, is in the Eastern Atlantie between the parallels 462 and 802, in the
Western Atlantic between 402 and 70°, That its southeastern limit is as near the equnator as the
paralle] of 36° seems gnite improbable,

HaBiTs AND FOOD.—Unlike the Cod and the Haddock, tle Iollock is, to a great extent, a
surfuce-switnming species, Thefishes of this speeies congregate together in Targe schools, roaming
from place to place in search of food. To w eertain extent they fead at the bottow, Tike Cod, but
are more often seen ut the surface of the water, where they prey upou young fish of a1l kinds,

Trofesgsor Bars gives the following account of the manaer iv which they prey npon little
Codfish:

“] was much interested fe see how the Pollock caught the young Codtish, It looked like a
systematic chase, and it certainly looked as if the Pollock were acting with a4 common and well-
defined purpose. As far as I could observe, the schools of Pollock surrounded the little Codfish
on all sides, making the cirele eonstantly narrower until all the Codfish were gathered in one lunp,
which they then, by a quick movement, chased up to the sarface of the water. The poor Tittle fish
now found themselves attacked on all sides: below, the voracions Pollock, which in their eagerness
often leaped above the water; and above, hundreds of sereeching sea-gulls, which, with wonderful
voracity and precision, pounced down npon the places where the Poilock showed themselves, to
share the spoils with them. The whole chase is carried on so rapidly, and the young fish stay only
&0 short a tlme at the sarface of the water before they are scattered in all direetions with lightning-
like rapidity, that it was not even pessible for me to see any, much less to cateh any with my
insufficient fmplem ents.?

On the coast of New England they are much disliked by the fishermen, who claim that they
consume great quantities of other fish much more valuable than themselves; in consequence of
this the fishermen have a great prejudice against them avd refuse to eat them.

Captain Atwood states that about Cape Cod they do not take to the hook freely; that in other
lgcalities they are exceedingly voracious, and great numbers of them muay be canght in Massachn-
setts Bay with a saurface bait.

When the United States Fish Commission steamer has heen stationed north of Guape Cod, a
favorite amusement of the officers has been to catch yonng Pollock with o fly. The older fish are
less active and remain more at the bottom,

MovemmnTs.—Concerning this species, Captain Atwood states that they appear about Cape
Cod iu'schools in early May, frequently passing round Race Point so closely to the shore as to be
canght with the seine among the “tide-rips.”

Capt. B. W. Merchant, of Gloucester, tells me that the Pollock were very abundant in Massa-
chusetts Bay early in this century—hefore the war of 1812. They were cspecially abundaut on
Middle Bank. They were at that time chiefly caught with bait of herring, taken in seines from
the beaches. The fishing boats were of about thirty tons, and earried three men and a boy. Fishing
was carried on chiefly st night, when the vessels would all ¢fleet up,” and the bait on their hoolks
would foll the schools of fish together, The vessels would take about fifty guintals in a might.
There were about thirty fish to the quinfal. This abundance of Pollock Iasted until about 1820,
These Pollock were salted, and consnmed at home or carried to Maine. Thexw sold for about two
dollars & quintal, The oil of their livers was tried out in kettles on the shore. Their roe was
exported largely in those days. It was sold by the bushel, at the rate of about mxt) bents

Bbpm‘t of the United States Fish Commiesion, paﬂ 5 1879, p- .;9’; Jlnnther uv:d desurxptlon of the manner in
w“ﬁ‘] the Pollock feed apon the sand-eels, or lant, may be found on pp. 619 and 60,
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Mr. Earll writes:

“TLarge Pollock are absent from the waters of Cape Anu from the middle of January till early
in May, the small ones leaving earlier, in the fall, and returning in April,! The young may be taken
almost anywhere along the shore, but the large fish seem to confine themselves to definite locali-
ties; and though not partieularly abundant during the summer at Cape Annp, it 18 a favorite
spawning ground for the species, and during this period Iarge sehools visit this shore,

“They begin to grow plenty about the first of October, and by the last of the month are so
numerous as to greatly annoy the cod-fishermen by taking the hook before it ¢can get to the bottom.

“Daring this season somne of the smaller vessoels fish exclusively for Pollock, ‘seizing up’ their
lines a npmber of futhoms from the bottom, and at times the fish bite as fast ag the fishermen can
Liaul thew.  Early in November, a erew of four men landed 10,420 pounds, or abont 1,100 fish, the
result of less than two days’ fishing. Owing to a foolish prejudice, the price is always low, at times
being less than thirty cents per one hundred ponnds. The average weight of the fish is abeut
nine or ten pounds, aud during the spawning season the sexes are taken in about equal numbers.”

Early in May, 1881, two vessels at Chatham canght in one day 35,000 pounds each. The fish
were catght with seines as they schiooled at the surface like mackerel,

Perley, writing in 1851, mentioned that he observed that a Iarge number of small fishing
schooners was engaged in the capture of Pollock in the rips, or riplings, off Grand Manan. ‘These
rips are formed by strong currents and the conflict of tides, in which the lively Pollock delight to
rlay. Here there is found an abandance nf small herring for food. For this description of fishing
the vessels are kept in easy sail, the lues attached to poles of seven feet in length, which project
from the sides of the vessel. A round, bright lead is used, aboat seven inches in length, weighing
from one-half pound to one and one-balf pounds ; the bait is a piece cut from the under, or brigit,
side of the Pollock; it is valled the ‘last’; this, being kept in brisk motion by the sailing of the
vessel, closely resembles the living fish darting through the water, and is eagerly chased by the
Pollock. The fishers often take twenty Pollock with & single ‘last,’ it being a very tough bait.”

In the Bay of Fundy and along the coast of Maine the capture of yonng Pollock from the
roeks i a favorite amusement. At Eastport these fish are often called ¢ Quoddy Salmon.” Hind
states that in the Gulf of Baint Lawrence they are known as “Sea Balmon®; this name may refer
both to their active and veracious habits, and to the excellence of their flesh in those localities. .

The capture of young Pollock, or mort, on the coast of Norway, is described by Sars in the
paper already referred to.®

REPRODUCTION.—The spawning of the Follock occurs in the German Oceaun, according to
Wittmack, from December to Febraary; in Scotland, aceording to Parnell, in February, after which
it remains out of condition until May.

About the Lofodens, as indicated by the observations of Sars, the breedmg time corresponds
with that of the Codfish, the young Pollock being found in early summer in company with the
young Cod, awimming under the protection of the jelly-fishes.

Mz. Earll found Pollock spawning at Cape Ann in November and December, but he does not
state whether the breeding season continned through the winter and early spnng Loncemmg the
observations made at the Gloncester station, he writes:

“They seem to spawn while swimming about in the water, sud their eggs, being baoyant, are
found at the surface with those of the Cod; but they may easily be distinguished from the latter
by their smaller aize. The first ripe female was seen at the fish wharves October 23, ‘November

'In 1651 the first Pollook came into Gloncester Harbor May 2.
*Hee Heport of the United States Commission Fish and Fisheriss, pard 5, p. 790,
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11, a few good eggs were taken, and, after impregnation, found to have a diameter of one twenty-
fifth of an inch. They were plaeed in an aguariem at the hatehery, and within forty-cight hours
the fish could be distinctly seen, though no pigment cells were visible. This proved that the
development of the eges after leaving the parent was gnite rapid, and indicated that they would
hateh in five or six days at wost, with water of the orlinary temperature.

‘At the tiine of taking these eggs no suitable apparatas had been arranged, and we did not
succeed in hatching them; and us no others were obtained during the season positive statements
cannot be made; but the eggs were well advanced before they died. and careful observationa up
to this point fully couvineed us that these eggs are as lhardy as those of the Cod, and that they
may bo suecessfully hatehed by a similar method,

“The table gives the result of our computation of the number of egegs in individuals of differ-
ent gize, from which it will be scen that a# twenty-three and onc-half pound fish has over 4,000,000
of eggs, while a thirteen pound one has 2,500,000.”

Table showing the number of eggs in Pollock of different sizes.
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Captain Atwood states that in Cape Cod Bay they are canght in large numbers about the
10th or 18th of November, when going to spawn., They spawn npon the same rocky ground as the
Cod, and it is only at this time that they dare to take the hook freely. Iu the vieinity of Prov-
incetown the deposition of eggs takes place in November,

The growth of the Pollock is probably somewhat more rapid than that of the Cod, since
the young fish are so much more voracious, but we have no meaus of determining the length of
time required for them to attain maturity. The average size is prebably not far from ten
or twelve pounds, but individuals of twenty, and even of thirty pounds, are by no means
uncommon, _

Usks.—The Pollock is one of those species whose value as an article of food is very much
underestimated. Many persons, whe have jnvestigated tue subject accurately, prefer salted
Pollock to salted Codfish, although the flesh is not so white. Its value for use in the fresh state,
we think, deserves the highest commendation. 1 quete from ¢ Land and Water,” December, 1866,
the following remarks upon the Pollock fisheries of the Orkney Islands, showing how highly they
are esteemed in thab region. The writer signs kimself “A. R. D.”:

“Having observed iu ‘Land and Water, of the 20th October, an article by Mr. Buckland,
on the Merlangus carbonartus, or Saith, it has occurred to me that some additional information as
to the habite and uses, and more especially with respect to the commetcial value of that fish,
might be interesting.

“The S2ith ocenrs in great abundance among the Orkuney Islands. The fry, called Sillocks, are
first observed in May or June, and are very small. In Jaly and Aungust they are about four or five
inchea long, and are caught in great numbers with flies (made with a bit of white feather tied to
the hook), by means of boats, and often from the rocks on the shore. They are much esteemed
a8 food, and meore especially for the oil prepared from tho livers. Towards winter they generally
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set in to the Shetland bays in immense and closely congregated shoals, from which they are swept
ashore hy nets in engrmeous quantities, and are often bonght by the farmer for the dnnghill. At
thiis seagon they fall off in quality as an article of food, but are still eagerly purchiased by the coun-
try people on zecount of the oil, which suits better for their cotfage Jamps than any other kind.
Next year, wlen nine or teu inches long, they are called Cooths, or Cuths, and are canglt with the
fly in the months of May, June, July, and Aungust. In June and July they are in perfection for
eating, and are cooked without taking out the entrails, after being rolled in salt and flour, or oat-
meal, and done on the gridiron; buf unless used within an bour or two after being caught, the fine
flavor and curdy guality of the fish quickly disappear. If used next day they are somewhat coarse
eating. Tt i& a singular circomsianee that they will npt take the fly exeept an hour before or an
hour after sunset and sunvise. Inthe third summer they become larger, and are called Cuttims, or
Coddons, in which state they betake themselves to deeper water, and are comparatively seldom
canght. Afier this, when full grown, they are known by the name of Saith, and become an
important. object of fishery. The fishing ecommences in May, and continues till September. In
July and August they are in their best state, and arc sought after with great assidaity. They
ghiefly ocenr in very rapid tideways, whore there is muchk broken water, and the fishing is not
unatiended with danger, several fatal accidents having occurred within my recollection by the
boats having been swept by ihe current into the breakers. The fish average from fifteen to
twenty peunds, but many specimens are met with weighing much more. When cleaned and
thoroughly dried on the rocks, about scventeen will weigh one hundredweight, and yield three
gallons of oil, whicli is equivalent to 340 fish and sixty gallous of oil to the ton. The dried article
sells at market for about £12 per ton, when Codfish fetch £2( per ton, but the extra quantity of vil
in the former far more than compensates for the difference ip price, and conseqguently when a
shoal of Saith sets in, the fishermen invariably desert the eod-fishing in favor of the other. Dried
Saith are perfectly well known in the market, and are tolerably good cafting, though inferjor to
Cod. The oil is chiefly used by tanners, and is in good demand. In the fresh state they are
extremely good eating, firm and eordy, if cooked within an bour or two after being caught, but if
kept some time they lose their flaver and become coarse. The inhabitants of Tairisle, which lies halt
way between the Orkney and Shetland groups of islands, pay their rent exclusively by saith-fishing.”

Pollock are wmore highly prized io New Brunswick than anywhere else on the Western Attantic
coast, and the pollock fishery was in 1850 pronounced by Perlay the most valuable and extensive
of the deep-sea fisheries of the Bay of Fundy.! It is stated by this anthority that directly after
the spawning season the fish is lank and almost worthless, but that it becomes in good condition
again in August and improves as the seasan advanees.

The liver of the Pollock yields a greak quantity of oil, proportionally much more than that of
the Cod. It is probable that most of the cod-liver oil in the market is more or less adulterated
with pollock-liver oil. No one has yot demonstrated that its medicinal properties are inferior.
The eggs of the Polloek are very large, and great quantities of them have been in past years
aalted and exported to France.

THE ALASKA POLLACK, Pollachius chaleogrammus (Palias) J. & G.2—The Alaska Pollock i3
thus described by Professor J orda,n “This species is known as Pollack to those who have seen

116877. NEW METHOD OF CAPTURING Pou.ocx —For some (la.ys past the schooner * Matchless,” of Barrington,
has been fishing for Pollock with o pursc.seine in the vieinity of Cape Sable, and deing very well &t the business,
which is 4 kind of experiment, as the purse-seine, we believe, has been used hitharto in taking only mackere!, herring,
and such amall fish. Op Monday of last week the crew of the  Matchless™ csught at one haul abont $30 quintals
of Poltock, an immense cateh, which took the men over twenty-fours hours to dress and salt.—Cape duw Advertiaer.
Augnst 17, 1BY7.

% Ggdus chaloogrammus Pallsa.  Zobgr. Rosa. Asiab., ii, 198. Gadws perisoopus, Cope. Proc. Am. Philow, S0c., 1870
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the Atlantic species. It is possibiy identical with the ‘Beshow’ of the Makalh Indians, the ¢ Coal-
fisli? of the English settlers northward, a deep-water fish noted for its rieh, fat flesh. It reaches &
length of about two fect. It ranges from Monterey to Behring’s Straits. It is taken with hook
and line in deep water, and is never plentiful south of Cape Flattery., It feeds upen anchovies
and the like. Nothing is known of its breeding habits, enemies, or diseases, and, unless it be the
‘Reshow’ above noticed, it is not sufficiently abundant to attract any notice as an article of food.”

68. THE CUSE—RBROSMIUS BROSME.

The Coslt, Brosmius brosme, is a deep-water species, inhabiting roeky ledges in the North
Atlantie. It has not been obwerved south of Cape Cod, bnt ranges northward to the banks of
Newtoundland and of Greepland. It ocoursin Iecland and Spitzbergen and along the entire Iength
of the Scandinavian Peninsula, but is not known on the coust of Germany, while Faber states
that it just touches the most northern part of Denmark at the Scaw in Jutland, and that it is ocea-
sionally taken in the Frith of Forth and brought to the Edinburgh market. 1t is also plentiful
about the Farce Islands. Its range in the Wostern Atlantic is from latitude 42° to latitude 659,
or beyond ; in the Northeastern Atlantic to latitude 809, and south to latitude 5509,

The Massachusetts fishermen tell me that these fish are usually found in considerable abun-
dance on newly-discovered ledges, and that great numbers may be taken for a year or two, but
that they are soon all caught. Bometimes, after a lapse of vears, they may be found again abun-
daut on @ recently-deserted ground. From these facts it ias been reasoned that the Cusk is very
local in its habits and rarely clianges from one locality to another.

On the * Broken-ground Ledge ” Cusk are said te he abundant at any season, and also on
#* New Ledge,” and Captain Atwood says that they inhabit deep water in roeky localities. not hard,
smooth, rocky bottoms, but large, angular rocks. Abont Cape Cod they are quite rare; he has
seen a few to the eastward of and near Cape Cod, but they are more commonly found farther
north ; at a roeky spot near the eastern portion of the Middle Bank, between Cape Cod and Cape
Ann, large nombers had been talen prior to 1866, and in that year 400 quintals, oxr prolubly 60,000
pounds of Cusk, had that year been tuken by one Provincetown firm, Off Wells Bay, in Maine,
about Cape Porpoise, aml on Cashe’s Ledge, he had also observed them in large guantities.

The food of the Cusk doubtless consist chiefly of mollusks and swall crustaceans.

Concerning its spawning habits nothing is known, except that, according to Faber, it spawns
iu April and May on the coast of West and South Ireland.

The Cusk is considered a very excellent fish, especially for boiling, but there is a very limited
demand for if, and most of those which are taken are salted. On account of tlheir low prices,
fishermen shun them, and they are hardiy in better favor than dogfish. In the spring of 1878
they were worth in Glongester from twenty to fifty eents per hundred,and in Angust of the same
Year about one deollar per hundred. One of their peculiar hubits, eel.like, renders their capture
difficult, and frequently canses the destruction of the fishing-tackle; it ix said that after they have
taken the hook they curl their tails ronnd the angles of the rock and c¢ling to them with sizeb
8trength that it is impossible to dislodge them. Fishermen say that when they are brought to
the sarface the skin rises from the body in great blistors. This they regard as a favorable sign, as
- showing that the fish are ¢ thrifty,” or healthy. The name “Tusk,” used for this fish in New-
foundland, is now never used in the United States, although it secms to have been in use a century
ago, a well-known fishing ground in the Gulf of Maine being known asg the “Tusk Roek.”
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70, THE HAKES--PHYCIS CHUSS, ETC.

DISTRIBUTION.— We have five species of the genus Phyeis. One, P. Chesteri, recently discov-
ered by the Fish Commission, occurs off the coast. from Cape Ann to Cape Hatteras, at a depth of
from seventy-five to three hundred fathoms, It has been collected in great numbers with the deep-
sea trawl-nets used by the Fish Commission and the Coaat Survey, aud appears to De extremely
abundant. i is, at present, of no economic importance. It may be distinguished by its exceed-
ingly long fin-filaments.

Another species, the King Hake, P, regius, ocenrs in deep water with the preceding, and
has also been found near the shore in the viciuity of Cape Hatteras, in Chesapeake Bay, and at the
eastern end of Long Island., A specimen was obtained muany years ago at Halifax, Nova Scotia.
In the Chesapeake, according to Major Ferguson, it is very abundant,

This fish attains the length of twelve to fifteen inches, Concerning its habity litile is known,
except that it has the power of communicating strong electric shoeks. It may be distinguished
by the low first dorsal fin, znprovided with o filament and black at its tip, and by the peculiar row
of white spots along the lateral line. P. Farllii oceurs only on the coast of SBouth Carolina.

The two species which have u comvercial value are P. chuss and F. fenuis. These spesies
are very similar in appearance, and it is with difficulty that they can be distingurished from each
other by the trained eye of the zoologist. The most tangible distinetion may be found in the
number of scales, which are wuch smaller in P. tenuis, there being from one hundred and thirty-
five to one hundred and forty oblique rows between the brouchial opening and the root of the
candal fin, while there are about twelve rows between the lageral line and the region of the first
dorsal, In P. chuss there are only one hundred rows in the lateral line and nine rows above the
lateral line; io the former the ventral does not ordinarily reach gunite to the vent, in the latter it
extends beyond the vent. This character, however, could not always be relied upon.

Our Hakes are all quite different from the Forked Beard, . blennioides, of Great Britain, some-
times called the Hale's Dame, which is a.member of the same genus.! Owing to their great simi-
larity, Phycis chusa and P. fenwis are nsually known indifferently by the name ¢ Hake?”; the former,
however, is sometimes called the Old English Hake, and the other, Phyeis tenuis, the Squirrel
Hake or White Hake. In the Guif of Saint Lawrence and the Bay of Chaleur, and also south of
Cape Cod, they are invariably called Ling. There has been much confusion both in the names
and descriptions applied to thew by fishermen and ichthyologists. Their geographical range
appears to be essentially the same. The young of one or both species are frequently taken swim-
ming at the surface, on the southern coast of New England, in midsummer, and numerous
individnals have been found off Block Island and Wateh Hill, secking shelter between the valves
of u large species of scallop, Pecten tenuicostatus ; the majority appear to belong to the species of
P, chuss. About sixty were obtained from a single trawl-full of Pectens taken off Watch Hiil,
September, 1874, where they were found in one out of every three or four shells taken. Their
companions in the interior of the shells were a species of Pinnotheres, related to the oyster-crab,
and a species of lump-sucker, Liparis lineatus,

One or both species are frequenily taken by the cod-fishermen, on the shoals south of Cape
Cod, but they are there eonsidered to be of but little valme. They are more or less abundant in
Massachuseits Bay, in the Bay of Fundy, and in the Guif of Saint Lawrence. Large spedimens of
one or both species have been taken at a depth of three hundred fathoms as far south a8 Virginis.

l'I‘!:e Hake of Eumpe i¢ 8 different fish, more closely related to the lever Hakeé or Whitmg of tl;e Eew_Englhﬂll
const, Merlucins hilinsaris.
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HapiTs.—~Captain Atwood gives this account ot the Hake in Cape Cod Bay: “ 1t is a ground
figh, found clese to the bottom, and rarely comes to the sarface. They are moeh more inclined to
take the hook by night than by day; are found on muddy bottoms, during the whole sumwmer and
autumn, along the coast of Maine and Massachusetts. They yield a large quantity of oil, which
is nsed for the same purpose as that of the Pollock and Cod. The antumn finds them in the best
condition, and, if prepared with care, they are a tolerably good table fisll.” Captain Atwood has
known them to grow to the size of forty pounds, but the average in semmer is onty five to ten
pounds.

Perley remarks that they are taken largely on muddy bottoms, both in the Bay of Fundy and
in the Gulf of Saint Lawrence, chiefly during the night, at which time they feed on the smaller
erustacea; their stomachs are then generally found to be filled. Hake are frequently taken, in
the Gulf especially, measuring three feet in length.

The Hakes appear to be bottom-loving fishes, and rarely change locality. They feed on
crustaceans, and oecasionally indulge in a fish diet. Omne taken at Gloucester, in July, 1878, had a
menhaden in its stomach.

Tt iz believed that they spawn throughout the summer, for the young fish are found during
all the summer months, while specimens taken at the depth of fthirty-seven fathoms, August 18,
1878, off Ipswich, at a temperature of 41° F., contained well-developed ova, and were apparently
ready to spawn.

UsEs.—An extensive fishery is carried ou from Cape Ann for these fish in winter, and there are
sometimes as many as {ifty vessels engaged, If was estimated in 1378 that the total quantity
landed at Gloucester wag not fur from 5,000,000 pounds. The fishing is carried on almost entirely
at night with the use of trawls, which are about the size of those used in the eapture of Haddock.

Hake are salted and dried jn the same manner as Codfish, and are often sold under the name
of Codfish. Before the introduction of Doneless fish it was someties difficalt to sell them on
acconnt of the difference in appearance, but at the present time great quantities of Hake are put
up in boxes under the trade name of “honeless fish,” the qualifying word “Cod” being asually
omitted from the brands and Iabels. Hake are rarely eaten fresh,

The air-bladder, or sound, of the Hake is of great commereial value, being used extensively in
tlte manufacturé of isinglass; great gquantities of sounds are sent from the British Provinces to
the United States annnally, sounds from the Gulf of Saint Lawrence being considered much better
than those from farther south. In 1880 New England produced 253,698 pounds of dried sonnds,
worth 8178,808. Massachusetts had eight isinglass and glue factories, employing one hundred
and eighty-two men and a capital of $315,000, and producing #450,000 worth of ribbon isinglass
and glne in 1879. These sounds were for the most part derived from the Hake.

Capt. Epes W. Merchant gave me the following account of hake-fishing at Gloucester in 1818:
“Hake nsed to come in September, October, and the first half of November, and then we would
get ready to go haking. TFather would say, ‘Go down, get your pork, and put on your squid-jig)
We were always sure of bait; the boy wounld catch enough bait for three men; the squid were it
great schools. We nsed to lay ont two nights and get fiffeen or twenty guintals of Hake. These
were worth fifteen shillings per quintal, and we sold them iu Boston for the West Indies trade.”

71. THE BURBOT-—LOTA MACULOSA.

BY TARLETON H. BERAX.

NaME,~-The first name applied to the American Burbot was Gadus lota. This was used by
Pennant. Walbaum established the name Gadus lacustris for the Mathemeg, or Land Cod of Fen-
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nant. This fish has, however, proved to Le a catfish, and the name lacustris is nntenable for the
Burbot, Iu 1517, Le Snear deseribed a Burbot from Lake Erie under the name of Gadus maculosus,
and another species from Northampton, Connectiout, as Gadus compressus. The name maculosus is
the oldest available specifie name for the American species. In 1818 Mitehill deseribed a Gadus
lacusiris in the “American Monthly Magazine,” ¢vidently not knowing that the same name had
been previously applied by Walbaum. In 1819 Le Sueur redescribed Gadus compressus nnder the
name Molva Huntin. In 1842 De Kay described Lofa inornafe from the State cabinet at Albany.
L[u 1844 D. H. Storer set up the Winnipiseogee Lake Burbot as Tote bresmiana. From this it will
appear that six specific names have been applied to the American Burbot, and that the form from
Hudsow’s Bay was considered identical with the European species. All of these names following
Guadus maculosus are considered synonyms of maeulosus. The name compressa was retained
longer than any of the others, but it is now known that the compressed form is simply an indi.
vidnal variation.

Giinther, in his ¢ Catalogue of Fishes in the British Museum,” volume iv, 1862, places all the
names applied to the American Burbot in the synonymy of Lote vulgaris, believing that we have
ouly one species, and that identica! with the European. Fven if his view be correct, he should nse
the name Lofa maculose, which, dating from 1817, has priority over swilgeris. The combination
Lota vulgaris was not empleyed, as far as I know, by any author until Jenyns used it in a Manual
of British Vertebrate Animals in 1835. It is not, however, established that the European and
American Burbot represent the same species. The number of vertebr® seems to be smaller in the
European. Giinther gives it as twenty-one abdominal and thirty-eight candal vertebre. In two
skeletons examined by myself the abdomipnal vertebrs were twenty-two to twenty-three, and the
caudal thivty-eight to thirty-nine. There seems to be no other important difference. For the
present it may be best to consider the Enropean Burbet as varietally distinet from the American,
and we should call it Lota macenlosa, variety vulgaris,

TopULAR NAMES—In the Hudson’s Bay region, according to Pennant, the Burbot is known as
‘“ Marthy ”; according to Richardson, as “ Methy.” 1In Alaska,according to Dall and Turner, it i8
known as “Losh"™; in Canada, as ‘‘]1a Loche.” In Vermontitis called the « Eel-pout” (Thompson};
by which name also it is known:in Mohawk River, New York, according to Loomis; in Massa-
chusetts (Storer); in Counnecticut (Wood), and in Bighorn River, Montana (Brackeit). It is
known as the # Dogfish® in Lake Erie, according to Le Sueur. Commander L. A. Beardslee says
it is called ¢ Chuab.eel,” also, in Mohawk River, New York. It is known as the “ Ling?” in Lake
Ontario (Professor Baird), lakes of Western New York (Baird and Blackford), and New York
market (Blackford). It is the «“ Lawyer” of Lake Michigan, according to Barll; “Lake-cask” in
Luake Winnipiseogee (Davis); * Fresh-water Cod” (Baird). It is called * Burbot” in New York
(De Kay), and in the Bighorn River, Montana (Brackett), Professor Jordan gives the names
“ Aleby-trout” and « Mother of Eels” as in use in the Upper Great Lake region.

The above list is incomplete, both as to names and geographical range. The name * Bur-
bot” is the cne which should come into geperal mee, The first four will hardly be adopted by
English-speaking people. “Chub-eel” is a mere offhand name given to the species by s fisher-
man who supposed it to be a hybrid between an ecl and a catfish; this name is known to very
few persons. The remaining names, except “Bunrbot,” are preoccupied and well established for
marine species, as follows: “Fel-pout,” Zoarces anguillaris; “Liug,” Molva vulgaris; “Lawyer,”
Zugfanus caxis;  Cnsk,” Brosinius brosme; ¢ Cod,” Gadus morrkua ; “ Dogfish,” Mustelus canis. The
Burepean variety, Lola maculesa, variety vuigaris, is called “#Burbot,” & name which has npever
been applied to any other species than the one under consideration, so far as I can jearn. This
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name, therefore, should be retained. In Norfolk, England, +Cony-fish” is a name given to the
Iiuropean Burbot, frowm its habit of skulking in rat-holes and corners snder the Lanks.

BIZE.—Wo¢ are told by J. R. Forster, in Philosophical Transactions, Ixiii, 1773, p. 149, that
the weight of the Burbot in the Hudxon’s Bay region is from one to eight pounds. According to
Pennant, who derives his information from Forster, the Barbot of the Hudson’s Bay region reaches
a weight of e¢ight pounds. In Alaska, Mr. Dall says that they grow to a very large size, reaching
alength of five feet, and weighing as much as sixty pounds. In the Bighorn and Little Bighorn
Rivers, Montana, the specics reaches an average weight of less than a pound, and does not exceed
cighteen inches in length, Mr. W, Ainsworth, of Cape Vineent, New York, says that the Burbot
in the waters ef Lake Untario and Saint Lawrence River average two and a half pounds in
weight, occasionally reaching four pounds. The United States National Museum has received
from Mr. E. G. Blackford, of New York, numerons individuoals from the Great Lake region, aver-
aging certuinly not less 1hau five poands in weight. In the United States National Museum
collection the Burbot from the lakes are, as a rule, larger and plamper than those from rivers.
The exeeptions are one from Fort Pierre, Nebraska, and two from the Yukonr River. These are
longer but more slender than the Jake Barhot. It seems highly probable that river Burbot may
generally be recognized by their slender bodies and small size, which characters we may attribute
to the small amount of food obtainable in the rivers, as compared with the supplies found in lakes.
The Burbot of the Connecticat River, which furnished the type of Lote compressa, is short,but really
less compreased than some from England, Southern lurope, and froin our own lakes. Le Sueur’s
type of compressed Burbot may have bean the starved or emaciated form known to fishermen as
#Racer,” and it may have been the ordinary little Burbot of the Connecticut already referred to.

RELATION TO THE EUVROPEAN BURBOT.—The American Burbot cannot be distinguished from
its Furopean ally by external characters; in both, the color, the position of the fing, the number of
the fin-rays, the structure and arrangement of the teetl, the situation and gize of the eyes, and the
relative proportions being substantially alike. There is less difference between the average Ameri-
cal and Buropean types of Burbot thau shere is Detween extremes of the former, At one fime
I thought that the namber of pyloric ceea, or the length of the intestines, might be available in
classification, but the amouns of individual variation is so great in this respect that no division
can be based thereon. The pylorie eeen in the European specimens which [ have studied ranged in
number from 29 to 77; in America from 36 to 138. There is only one example having the latter
number, and that came from thie Yukon River. Ancther individual from the same stresm had 102
amea, and in all probability a large series wonld s$ill further reduce the gap. This varjation in the
uumber of ceeoa is paralleled in other species, notably in the Cod and the Salmon, Suimo salar.
in the former 1 have connted 140, 160, 256, 271, ¥89, and 340 in six individuals. In the Salmon
Mr. J. K. Thacher records a variation between 44 and 70.!

Even in the Craig flounder, Glypiocephalus cynoglossus, which las few cwea, I have counted
9 in one adalt and 111in another. 'The basis of distinction between the Eurcpean and American
forms of Burbot is solely the smaller nnmber of vertebrss in the former. 1t may be that an exam-
mation of a large series of skeletous will show that the difference is constant, and it is also pos-
sible thut other good characters will be found which will entitle the European form to separate
8pecific rank, or such examination may show a European Burbot with as many vertebrs as one
of onr American series; in which event it would secem proper to unite the two under the name of
Tota maculosa.

$ Report of United Stator Fish Commission, part 2, 1874, p. 371
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Digrr1BUTION.—The United States National Musenm has specimens of the Burbot from a
tributary of Hudson’s Tay, Mackenzie’s River, Yukon River and Kodiak {Alaska), Winnipiseoges
Lake, the Connecticut River and Scantic River, Connecticut; Sencea Talls and Madrid, New York;
the Great Lukes, Winnebago Lake and (Oshliosh, Wisconsin; Kansas City, Missouri; Fort Pierre,
Nebraska; the Bighorn and Uittle Bighorn Rivers in Montana, and Great Slave Lake. The
gpecies ocenrs in the Yellowstone River, the Missouri River, in tributaries of the Ohio, in the
Mobawk River, and has ouce Leen obtained in the Susquehanna River, according to Professor
Cope in the report of the Pennsylvania Fish Commission, 1881,

ABUKDANGE,—The Burbot is most abundant in lakes, to wit: The Great Iakes, lakes of New
York, Winuipiscogee Lake, and lukes of Maine and New Brunswick. In general terms, inclading
under the name “Barbot” both the American and Furopean forms, the species may be said to
inhabit the fresh waters of the northern regions both of Europe and America, being particularly
abundant in the Great Lakes and in all ponds, lakes, and large streams, theuce northward to the
Aretic Circle.  Aecording to Dall it is exeeedingly abundant in the rivers and lakes of Alaska.
The Burbet is not known to enter brackish water at the months of rivers. Aeccording to Mr. W,
Aipsworth, Burbot are found prineipally in deep water and on mud, except during the spawning
season, which eecurs in Marcl, when they run on rock or hard bottom. This refers to the Lake
Outano region. Col. A. G. Brackett, U, 8. A, states that the fish seem to be gqnite eoramon in the
Bighorn River, Montana., In the northern rivers, as a rule, the gpecies is very abundant, though
within the limits of the United States, se far as we know, the species is leas common in rivers.
Mr. Charles Launimnan writes that it is abundant in Lake Timisconti, and also in the Eagle and Baint
Francis Lakes.

REPRODUCTION.~The spawning season of the Barbot is late winter or early spring. It is
probable that the eggs, which are simall and nawerous, are deposited in deep water. Mr, Dall says
that the egps of the Burbot are of a creamy-yeollow color in Alaskan specimens. The same writer
states that the fish are full of spawn from November to January. He alzo says that a single
Buorbot (Losh) ¢ontaius millions of eggs.

According to Pennant, the Burbot spawus early in Febraary, and “is unhappily mest prolific,
Mr. Hutchins counted in a single fish 671,248 ovaria.” In the Great Lake region it is considered
probable that the Burbot spawps in deep water. Specimens forwarded from that region by Mr. E
G. Blackford, in the month of November, 1877, were distended with ripe eggn.

Aegcording to Mr, Dall, the males are usualiy moch smaller than the females, avéra.ging only
eighteen or twenty inches inm length, while the female attains a lougth of four or five fref. He
states also that the male has & smaller liver and one pyriform gall-bladder on the left side. Some
specimens, however, present the physiological curiosity of having two, or even three, distinet gall-
bladders opening into the same duet, and uniform in size and shape. Mr, Dall has, however, never
seen & double gall bladder in a female Burbot. The only marked feature in reference to these fish
at the spawping season is the greatly increased abundance. The young of this species are not
deseribed in any American work, so far as I know. Richardson fouud small Burbots in the
stomach of the Lake Trout, Selvelinus namayeush. He states in *Fauna Boreali Americana,”
p. 180, that “in the month of March, in latitude 64°, we saw that capacious receptacle [stomach
of Salvelinus namayeush] crammed with the young of the Loia maculosa.”

The development of the European variety is partially illustrated by text and fignres in a paper
by Carl J. S8undevall on “The Development of Fishes,” published in the #Proceedings of the
Bwedish Academy,” 1862, The text is here in part translated:; '

“The spawning sesson of the Burbot commences in January or Febrnary, The eggs are laid
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separate and loose upon the river or lake bottom. They are very sinall and numerous., Aceording
to the caleulation of Baron O. G. Cederstrom, a medinm-sized female contained 160,000 (by esti-
mate, 130,776} eggs,  This result nearly coineides with that of a more recent cstimate, viz, that
the average female containys 175,000 eggs.  (Skand. Fiskar, vid., p. 41.} Some eggs are c¢lear, some
yellow, all nearly colorless, and both kinds are capable of development. In some cases the eggs
commence to hateh in three weeks; generally, however, an additional week is required. At the
end of the first day after the eggs huve been deposited cleavage of the yolk commences. The eyes
appedar in fifteen or sixteen days, and in about two days more small star-like spots may be observed
on the surface of the embrye. At that period, also, the beating of the heart can be plainly dis-
cerned, and I have alternately counted fifteen, thirty, and fifty pnlsations in successive minntes.
The evolutions of the embryo are now more distinetly secn, and it will be noticed that the anterior
end of the embryo is the heavier. In wmany cases the eggs appear to have been prematurely
hatched, and assume the shape of a ring.  These move but seldom, and alwaysin a cirele. A great
many die early; others are developed., The {islh with straight tails are very lively, moving with
i tremor of the Lody, usually toward the surface of the water, whenee they passively fall to the
bottom. Wlen fully developed, the operation of swiuming is accomplished by 4 quick movement
of the pectorals.”

Mopr oF cAPTURE,~~-The Burbot is tuken on hooks, ehiefly at night. It is also captured
largely in pounds and gillmets. In Lake Winnipiseogee it is caught with the hook through
holes in the ice. At Fort Custer, Montana, it takes the hook freely, In the Yukon River it is
captured in fish-traps.

I'oOD AND FEEDING MABITH.—The Burbot is earnivorous and voracious, having a c¢raving and
wonderfully distensible stomach, which makes the fish an efficient dredge in securing bottom fishes.
Through its medium was obtained the rare sculpin-like iish Triglopsis Thomsoni. The Burbot feeds
upon various small fishes and crustacea, frequenting the bottom, aud devouribg meore particularly
fishes with habits like its own.

Forster gives the following notes in the ¢ Plhlosophical Transactions,”! which were furnished
him by Mr. Andrew Grabam: [The Marthy is] extremely voracious, eating fish, the pike, and the
tickomeg (Nalmo), and other tish, carrion, putrefying deer, and even stones, Mr. Graham took a
stone weighing a pound from the stomach of one. . . . 1t does not masticate its food.”

Pennant says that the Marthy “is 30 voracious as to feed even on the tyrant pike; will devour
dead deer or any carrion, #nd even swallow stones to fill its stomach.”

The Burbot seems to feed principally at night. Pennant states that it is caught with hooks
after nine o’clock at night, Charles Lanman states that “in the Saint John River, New Bruns-
wick, some hundreds are taken annually by night-lines, dropped through tbe ice at the beginning
of winter. Many are thus taken near Fredericton, but the best fishing ground is on the sand-
bars, a little above the mouth of the Oromocto River, where this fish resorts previous to spawu-
ing, which operation takes place in Febrnary or March, This fish is not unlike the eel in many of
its habits, concealing its food under stones, waiting and watching for its prey. It feeds principally
a$ night, and is, therefore, generally taken by night.lines.”

The specimens obtained by the National Museum from the Great Luakes always contained in
abundance the common species associnted with itself in that regiou, such as Perca wnericana, &
species of Lepomis, &e.

Aceordiag to Mr. Dall, the Burboet in the rivers of Alaska feed upon whitefish, lampreys, and
other gpecies, : 4 . ’

! Vol. lxiii.
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EconoMIO VALUE.—There is a great difference of opinion ag to the edible qualities of the Bur-
bot. Tu the region of the Great Lakes it is nsually pronounced worthless, but some fow consider
the liver a delicacy ; it is held in low esteem as a food.fish, and rarely appears in the markets. It
was formerly thrown away, according to Mr. Milner, although it is a very good edible fish, and
some who know ite qualities cook the livers of the larger specimens, considering them very choiec.
Mr. Aipsworth, of Cape Vincent, New York, regards the Burbot as a great annoyance to gill net
fishermen. He states that they are a soft fish and unmarketable. [ have been told that the Bur
bot ecanght through holes in the ice in Winnipiseogee Lake are highly esteemed. In the fur conn-
tries, according to old writers, the roe is an article of food. The liver is eaten in the Yukon River
region, and the fesh iz by some regarded a8 equal to thut of whitefish., At Fort Caster, Mon-
tana, Col. A. G, Brackett says, “The soldiers eat all they can get of them.” Indians generally
are fond of them. No doubt the guality of the flesh depends largely upon the habitat, those found
in cold, clear, rapid streams being probably the best.

Accor.ding to Professor Jordan, there is a popular prejundice against the looks of this fish, and
its fAesh is less rich fhan that of most of the lake fish. From the manuseript of Charles Lanman,
referring to the species in New Bronswick, I quote the following: ‘The flesh of the fresh.water
Cusk is white, firm, and of good flavor. The liver and roe are considered delicacies; when well
bruised and mixed with a little flour, the roe can be baked into very good biscuits, which are used
in the fur countries as tea-bread.” _

Forster states that the roe and liver, wheu fresh, are considered delicacies, but that they turn
rancid in a few days. Oun the coust of Hudson’s Bay the fish is considered dry and iusipid.

The Burbot, therefore, does not appear to he a very important fish, coramercially speaking,
although when taken in cold streams, where it occurs in abnodance, it is freely caten.  In Siberia,
according to Mr, Dall, the skins of the Buropean variety are used as a snbstitute for glass in
windows,

IXFORMATION DESIRED CUNCERNING THE BURBOT —~—Information is greatly desired on all of
the points already mentioned concerning the Burbot, and especially on the following partienlars:

1. Its oceurrence in rivers and lakes angiwhere. Kansas City, Miswouri, is the most southern
locality represented in the collections of the United States National Musenm.

2. The temperature and depth of the water in which it is captured.

. Its capture in salt water.

. 1ts time and mode of spawning in different waters.

. 'The appearauce of the young.

. Its Tood. Bottom fishes are frequently found in the stomach.
» Whether it is eaten,

8. How canght.

The Commissioner of Fisheries is desirous of obtaining specimens in alecobol or in the fresh
state from any river or lake, except the Great Lakes and lakes of Weastern New York,
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72. THE SILVER HARKE AND THE NERLUCCIO.
THE BILVER HAKE, oR NEW ENGLAND WHITING. MEBLUCGIUS BILINEARIE.

DISTRIBUTION.—It 18 the opinion of certsin writers, among whem Dr. Giinther is leader,
that the Hake of Furope, Merlucius merius {or M. vulgaris of recent anthors), is identical with
the spocies of Merlucius occurring in the Western Atlantic. This is, however, a mistale; the
American species may essily be distingaished from that of Europe by the greater nuinber of rays
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in the flrst dorsal (10 to 11 in M, merlus, 12 to 13 in M. bilinearia), and by the larger size of the
scales (the number in the lateral line being aboat 150 in M. merlus, 100 to 110 in M. bilinearis).

The general appearance of the two species is very gimilar, and it requires careful stody to
separate them. It is probable that at no very remote period they diverged from acommon stock.
The distribation of the two species upon the opposite rides of’ the Atlantic coincides very closely
with that of other Gadoid fishes, which are specifically identical in Enrope and America. The Hake
of Europesis found wlong the coast from Trondhjem Fjord, latitude 65°, sonth to 369, being very
abundunt in the Mediterranean; also found on the coast of Portugal and in Western France, In
the English Channel, however, and in the waters of Holland and Germany, it is cousidered very
unusual. On our coast it ranges from New York to the Gulf of Saint Lawrence, where it is
commou—especially in the Bay of Chaleur—but it has rarely been observed as far north as the
Straits of Belle Isle. Dr. Puckard was told by fishermen that during a period of forty sammers
spent on the coast of Labrador they had taken but one specimen of this fish. This fish has been
found at great depths ns far south as latitude 36° and 37°,

The name SBilver Hake, by which this fish is known in the Bay of Fandy, is much more
appropriate than that of Whiting, though the latter is more frequently heard in New England; its
similarity to the European Hake is very great; while the name Whiting, which is in Europe
applied to a species (Herlangus vulgaris), somewhat resembling the Pollock, has been appropriated
in this country for a fish on the southern coast and belonging to the dram faniily.

MIGRATIONS AND MOVEMENTHE.—The Silver Hake commonly inhabits the middie depths of
ocean, or the onter edge of the contfinental slope, and comes to the surface to feed, Like the
Pollock, it is a fish of prey; its teeth are sharp, its mouth large and powerful, and its form
lithe, muscnlar, and adapted to rapid locomotion. It comes to the surface to prey upon the
schools of herring and other small fish, and is frequently canght in the mackerel and bluefish nets,
Its appearance in onr waters is irregular, and when seen it is usually in considerable nambers.
Btorer, wrifing in or before 1867, remarked: ¥ When my report was published in 1839 I stated
that the Whiting was taken—not, however, in large quantities—in our bay in the summer npou
the cod-fishery grounds; sinee that peried this species has increased very perceptibly in onr waters;
it is frequently caught in consideralile numbers with the hook upon Crab Ledge, a few miles from
Boston light-house, and has become at Provincetown a serious inconvenience to the fishermen.
Uaptain Atwood informs me that when the fishermen at the latter place commence the mackerel
lishery with nets, which usually takes place about the 20th of May, the Whiting are searce and
few are caught. By the 1st of June they become more plenty, and from the widdle of Juope to the
last of the fishery, which closes about the 20th of July, they are exceedingly numerous in parts of
the bay in all depths of water. 1n such quantities are they taken in nets that frequently eight or ten
hours are required for a man to clear the nets of them. Af this season of the year go mauny of
them are thrown from the boats npon the shore that the board of health is sometimes called upon
to juterfere and to compel the fishermen to bury them from the fear of sickness being produced
by their decomposition. By visiting this point, the easterly extrewmity of Cape Cod, in June, 1847,
I saw quite a number of this species strewed along the shore, where they had been left by the tide
while in parsait of sand-eels and other small fishes. Since that period, the bluefish having been
more comimon, this species does not exist in as great abundance.”

It is difficalt in this case, as in many other similar oues, to decide exactly what dates fo
assign to. the observations of Dr. Sterer—his “ History of the Fishes of Massachusetts,” in its
last adit»ﬁm, having been published at various times from 1363 to 1867—as in some instances be
contented ‘himsolf with quoting the exact words of his report printed in 1839, It would seem,

L M FT :
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however, that the statements attributed to Captain Atwood shounld be dated prior to 1850, The
Cape Cod naturalist, in his address before the senate committee of the Rhode Island legislature
in 1872, stated that in Provincetown Harbor, from a very early period until the *horse-mackerel”
{bluefish) made its appearance, the fish cnlled Whiting was immensely abnudant; but since the
horse-mackerel had appeared this fish was driven out, and at the time of speaking a specimen
was hardly ever seen. Perley, writing in 1830 and 1862, stated that at Grand Manan these fish
were often taken in herring netg, in which they become entangled while pursuing their prey, and
that be observed the fishermen throwing away these fish by thousands while clearing their nets.

Hasrre.—They average one foot in length. They are of roving habits, following the shoals of
herring, which they devour in great quantities. Until 1880 little was known concerning the
breeding habits of the Silver Hake, but, in exploring the bottom, at a depth of from one hundred
and fifty to three hundred fathome, off Newport and in the edge of the Gulf Stream, immense
numbers of young fish, from half an inch to three inches in 'le-ngth, were found at the bottom, and
with them were many adnlts, twelve to eighteen inches in length, apparently in the act of spawn.-
ing; some of them with the ova ripe, or nearly ripe, but not yet shed; others evidently spent fish,
This discovery was exceadingly interesting, since it may serve a8 a clew to the spawning habits of
other species, like the blucfish and menbaden, which have been supposed to spawn at a distance
from the shore, but huve never been detected in the act. The spawning period doubtleas extends
over a consideralle space of time; some of the eggs from which the largest of the young were
hatched off Newport mast have been 1aid as early us July. In September an adult, obtained at Hal-
ifax, Nova Scotia, had the ova well developed and pearly ready for deposition. It is not known
wlhetlher the eggs of the Silver Hake float or sink. Conuch states that the apawning season of the
Furopean Hake is from Jannary to April, at which time the fish are caught near the bottom, and
lose the great voracity by which they are characterized at other times, ro that mulfitudes are
caught in trawls, and a few with lines. When pilchards approach the shore the Hake follows
them, contivuing in inealculable numbers throughont the winter. Mr. Couch continues:

“# 1t rarely happens that pilchards are taken in the seine without many Hakes being inclosed
with them, and thus, when the net remainsin the water for several days, they have an opportunity
of glutting themselves to their hearts’ desire, which is to such an extent as to render themselves
helpless, amd I have seen seventesn pilchards taken from the stomach of a Hake of ordinary size.
Their digestion is quick, so that they speedily get rid of their load, and fishermen observe that
when hooked the fish evacnates the contents of its stomach to facilitate its escape, so that when
hundreds are taken with a line in the midst of prey, not ene will have anything in its stomach.
‘When near the surface, however, this ejection does not take place until they are dragged on
board.”

In Holland this fish is known as the Stokvisch, and in Germany as the Meerhecht or Little
Stockfisch; the first name signifies gea-pike, this name being the equivalent of the Latin geuneric
name.

Usks.—The Hake of Burope is always considered a coarse fish, and though great guantities
are annually salted and dried it is not held in very high esteem. Many of the salted fish are sent
to Spain.  They are said to Le guite common on the northern shove of the Mediterranean, where
considerable traffic s carried on with them ; they are packed with aromatic plants and sept tn the
towns remote from the coast. .

Storer remarks : ¢ Occasicnally this species is brought io market, and when perfectly fresh is
8 very sweet fish, boiled, broiled, or fried. It soon becowmes soft and is preserved with difficulty.
As it dees not appear to be known abroad, and the fishermen consequently have no call for it, it is
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not cured, but ia considered worthless, In the months of Septeinber and October the Whiting is
nsed somewhat for bait for the dogfish and answers a good purpose.”

It is, as a rale, hardly worth while to criticise statements in a work so generally unreliable as
J. V. C. Smith’s ¢ History of the Fishes of Massachnsetts,” published in 1843, but sinee he has been
gioted by De Kay! in » misleading manner, it should here e stated that in discussing this fish this
anthor had also in mind otber fishes belonging to the genus Phyeis, which are known by the name
of Hake all along the coast.

THE MERLUCCIO OR CALIFORNIA HaAKE, MERLUCIUS PRODUCYTUS.

The California Hake, writes Professor Jordan, is most commonly kuown along the coast by its
Italian name, * Merluecio”, pronounced merlogeh. At Soquel and elsewhere it goes by the name
of Horse-mackerel, 8 name used on our coasts with the greatest carelessness, being applied to Flope
sourus, Anoplopoma fimbria, and Merlucius producius, as well as (o various scombroids and caran.
goid fishes. It reaches a length of about thirty inchies and a weight of ten pounds, ifs average
weight belng five or six. It is found from the Island of Santa Cruz te Alaska, being very
irregular in its appearance, some years very abundant and at other times wanting altogether,
It is exceedingly voracious, feeding on al! sorts of small fishes and squids. The stomach is always
filled almost te bursting.

It spawns in the spring, and its arrival near the coust always precedes the depositiou of the
spawn, It prebably then retires to deeper water.

Its value as a food.-fish is very little. Tt is mcarcely salable in the markef of San Francisco.
Its flesh is very soft, and it is always ragged-looking when shipped. Nothing was learned as to the
quality of its flesh, but it probably differs little {rom M. bilinearis,

~ 73. SEVERAL UNIMPORTANT FAMILIES RELATED TO THE GADIDE.

THE CONGROGADUE FAMILY ((ongrogadide).—This family, which in some respects resembles
the eels and in others the Codfishes, contains, in uall, three apecies: one from Australia, one from
the Red Sea, and the third, a small eellike fish, of great activity, Soytalirous cerdalis, which lives
among the rocks on the coast of Washington Territory.

TeE FIERASFER FAMILY (Fierasferide)—These are never of very large size, and are cel-
like in shape. As far as is known, they live parasitically in the cavities of other marine animais,
especially in the respiratory cavities of star-fish and sea-sings. Not unfrequently they attempt to
live in animals less suited to their habits, as, for instance, bivalves, and cases have been knowa
where they have been imprisoned below the mouth of the mollusk or covered over with a layver of
the pearly substance seereted by it. They are perfectly harmless to their hest, and merely seck
for themselves a safe habitation, feeding om the amimaloules which enter with the water the eavi
ties inhabited by them.* Three or four species of this family are known to oecur on our Florida
and Gulf coasts.

TaE SAND CUSK PAMILY.~The family Ophidiide is represented on the Atlantic coast by a tish
§0 rare a8 to bave no common name, the Ophidium marginatum, which is found burrowing in the sand
banks near Beaunfort, North Carolina, oceasionally at other places, and on the coasts of our South-
ern and Middle States,® and by several rare deep-sea forms. On the California coast is a similar

!New York Fish Fauna, p. 82.

®QUNTHER: Biady of Fishes, p. 549.

"We-dug two spechmens ont of the sand near low-water mark (Great Egg Harbor, April, 1871), where they
burrawed to the depth of a foot or more, When placed npon moist sand, they burrowed into it, tail foremost, with
Surprising rapidity, disappearing in au instant. The specica appears to be rare.—VERRTLL: America Naturalist,
.3 . .
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species, Ophidivm Taylori, abent a foot in length. This apecies pecurs from San Franeisee to the
Bauta Barbara Islands. It is rare, and only brought into the market by accident.

THE RED UrUsK FAMILY (Brotulide).—This family, which is composed of fishes belonging in
the deeper regions of the Atlantic and Indian Oceeans, is not represented on our Atlantic coast,
suve by certain obscure deep-sea forms. A single species is known in California, the so-eallerd
Red Cusk, Brosmophycls marginatus, known to the Italians of that region by the panes Mustes or
Musteta. This tish reaches the lenuth of eighteen inches. 1t has been noticed culy in the neigh-
borbeod of San Irancisco, where it ocvenrs in waters of considerable depth.  On account of its
bright eslors, it meets with # yeauly sale in the San Trancizseo market, bot s foo rare to be eonsid-
cred as of any great economic importance,

TRE GRENADILR VAMLLY (Macrurida)—The Grenadiers, or, as the fishermen frequently eall
them, on account of the size and shape of their eyes, ¥ Oaion-fishes," inhabit the deep parts of the
oceistt,  They are partientavly abundant in the Western Athaortie. They are oceasionally eaten,
bt awve chiefly iinportant to the fishermen ou aceonnt of their habit of stealing the bait and taking
posseszion ot the hooks, which would otherwise e free for the capture of 1nore nsefnd fishes. The
Iargest species, and the one best knowa {0 the fishermen, is Nacraras vupestris, called & Rat-tail
Fish™ as well as < Ouiow-Gxb". It is excerdingly abunaant on all of onre off-chore banks, attaining
g length of three feef and a weight of four or five poumds.

A smaller species, Macrurus Bairdii, 15 found everywhere wlong the coast where the depth is
greater than cighty or ninety fathoms, It is probably an hnportang article of foed for the larger
tishes of theso regions, such a8 the halibut. At least four species of this family oeeur on our coast,
all of which have been bronght to light by the explorations of the United States TPish Commisgion
withii the past four years,

74¢. THE LANYT, OR SAND-EEL—AMMODYTES AMERICANUS,

Hapirg.—Of all the small species of fishes occurring in the North Atlantic there is probably
nene more important to man than the Lant--Tannce, as it is called in Earope, frequently also the
Band-eel both in Burope and America, Tobias-fish i Germany, and Smelt in Holland,  The
Amertican and European speeies, thougl similar, are gnite distines forms.

Althengh it is never nsed for food in this conuntry, it is of great economic importance, since i
constitntes one of the chief articles of tood for the codfish, the halibut, and other flesh-feeding
species, duch as the bunito, binefish, squeteague, fonnder, and mackerel, and in Kurope the turbot.

The Lant is & slender species, with s rounded body, the height of which i contained from
eloven to twelve thoes iu its total lengtli; the largest individuals grow to be about sixteen inches
long. but they are usually much sinaller, They swim in ilnmense schools at the surface, and fre-
quently imbed themselves it the sand, where they often remain above the low-water mark wieils
the tide is out, Why they do this is not well understoad, for in their habits they are wanderers,
sometimes appearing in hmmense numbers at certain points upon the coast and disappearing as
rapidly as they came. With their sharp noses and slender muscular bodies they have little diffi-
enlty in lmbedding themselves in the soft sand several inches deep. I &hall gever forget my sur-
Pprise when, many years ago, unfamiliar with the habits of this fish, which, iudeed, wag at that time
-eatirely unkeown to me, I was digeing up shells in one of the sandy beaches in Provineetown
Harbor, when suddenly, as I strnck my hoe into the earth, a grest section of the heach becatwe
alive with glancing forms of dozens of these agile little fishes. )

“On the sands of Portobello, near Bdinburgh, and at other places, people take advantage of

L - g
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this well-known habit, and when it is discovered that a shoal of Sand-eels have hidden themselves
in the sand they sally out, armed with spades, rakes, shovels, and forks, and dig them out, When
extricated from the sand-beds the fish leap about with singular agility, and afford much sport in
capturing them. Perhaps the fon in eatching them has originated the saying, “As jolly us a sand-
boy.! 71

They are eaptured in a similar manner ob the coast of Holland., It is Buockiand's idea that
they go into the sand to take refuge from tish whicl are pursning them.

Captain Atwood, writing to Dr. Storer during 1847, said: * On last Friday night they ran
ashore in such quantities in Provincetown Harbor that they covered the ground from one o two
inclies deep, aud when the water covered the flats the whole bottom looked like an immense sea of
silver” #When thus sitnated,” continues Storver, ©they are readily devouwred by their enamies,
among whotw are the cutéle-fish,” or squids.

Various authors have stated that they feed upon the very young fry of other fish and upon
small worms,

Speaking of a closely related species, Ammodytes tobianwus, which has not yet been found in the
Western Atlantic, bus which way vet very probably be discovered here, and whose habits are doubt-

" less very similar, Oliver writes that theyw follow the yoang fry of the cealfish, or pollock, into the
harbor, and are frequently canght with the same bait. They swim rapidly and dash st o sloal of
firy with the voracity and swiftness of a pike, and they even feed npon the young of their own kind.

As has already been siated, they constitute a favorite bait for many other species ot fish, They
are very conspicnous by reasonh of their brighf silver color, and their swilt motion is easily imitated
by trawling them behind the Doat in rapid metion. Their form Las been imitated jn India rubber
and meotal for use in angling. In England they are & favorite Dait for the bass. Couch states thax
they are frequently followed Dy mackerel, and that their presence is a sure sign of good fishing.
“On a calin evening it is an interesting sight toBee the surface of the water broken by the repeated
plunges of the voracious fishes aa they break upon the little school of Launces from beneath.
Their only certsin place of refuge from these pursuers is the sand.”

Owing to the confusion between the {we species of Ammoedytes, BEuropean natnralista have not
Yyet come to a definite decision as to their time of spawning, bat the observations of Benecke itli-
cate that this takes place, in the Baltic at least, in May, the fish being most abundant in those
waters from July to September., No one has observed these habits on our own coast.

DisTrmBUTION.—The distribution of the Lant in the Western Atlantic appears to be limited
at the sonth in the vicinity of Long Island Bound, although it is stated by Uhler and Lugger to
oceor on the coast of Maryland. Northward it is found at least as far as Sloop Harbor, Labrador.
On the Bcandinavian coast it has not been found north of Trondhjem Fjord, latitude 650, thongh
the other species is fonnd up as far as North Cape, it enters the Baltic, ocenrs everywhere
throughout the British Isles, is abundant in Holland and along the northern coast of France. In
stmmer they are freguently 2eon in amense schools on the southern voast of Massachwseris,
Captain Atwood gives the following aceount of their movements in Cape Cod Bay:

“Lants are conmon, and sometimes they are plentiful. Some winters there comes on i eold
spell, and if the wind is just right they drive ashore, and you may pick up bucketfuls, while
sometimes winters have passed away when I ave not noticed but a few. One year, before 1847 I
should think, the Lant came in in immense quantitiess. The whiting drove the Lant in, apd they
began to run ashore at high water, and ran ashore till low water, and they covered the whole
Eround so I should think they would be one and # half or two inches deep. There was not a place

r—— [P -

TBUGKLAND: Familiar istory of British Fishes, p. 103,



246 NATURAL BRISTORY OF AQUATIC ANIMALS.

on the whole inside of the point the next day but was sheeted over with these Lant. On the day
after the wind came on and blew heavy from the westwurd, and it swept the beach off as clean as
you could sweep a floor. They come in winter and in summer, and are quite common on the coast,
and on the Banks of Newfoundland there are immense numbers of them, 1 have frequently seen
them in the stomachs of codfish,”

The Lant is found in spring or early summer in the open sea, in the neighborhood of banks
and shoals remote from land, a8 is also the sprat in Europe and the “brit,” “eyebait,” or small
berring in America. Professor Sars has given a detailed deseription of the manner in which the
vast schools of young herring to the Norwegian shore in summer not only attract the large cod
and many other fish from the deep sea towards the shore, but alao draw the yearling and two-year-
old cod from the shore to meet the incoming schoola,

UsE8.—Ag hag already been stated, this fish is not used for feod in the United States, Its
importance is well nnderastood by our fishermen who go after cod to Labrador and Newfoundland.
They are gaid to be common in the Edinburgh market in summer, while in S8outhern England they
are salted and dried for winter use, In Edinburgh, too, the other species, called the Horness, or
Horned Eel, is brought o the market in August and sold by the thousand. Parnell states that
this species spawns in Beptember, and that their flesh is wholesome and palatable.

Captain Atwood has also recorded some surious observations econcerning the manner in which
these fish, with their sharp snouts, penetrate through the stomach of the codfish which has eaten
them, into the walle of the body, and there become encysted in the flesh, forming hard, black masses
which are very inconvenient to the fishermen, because they doll their knives which they use in
«dressing the fish before drying them,
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K.—WOLF-FISHES, SCULPINS, AND WRASSES.
75. THE LYCODES FAMILY-—LYCODIDE.

This faotily is represented on onr Atlantic coast by eight or ten species, and on the Pacific coast
by thiee others, They are large-headed, elongate tishes, with eel-like bodies, covered with a lax,
thick, slimy skin, and for the nost part inhabit very deep water, and are seldow seen except by
the naturalist, and by the fisherman, who counts thew among ihe refuse products of lis lines.

MurronN-rIsH.—The Mutton-fish, Zoarces anguitlaris, called Congo Eel and Ling, and alse
Lamper Hel, espedally by the Maine fishermen, is often seen near the shore north of C-apt; Cod,
and in winter especially is frequently taken with hook aud line from the wharves. This species
ocearionally attains the length of three feet and the weight of six or seven pounds.

The Muttou-fish feeds upon crnstaceans apd mollusks, and spawns in July #nd August in the
deep waters of Massachusetts Bay, its eggs being as Iarge as nckshot and not very numerons.
The young fish are frequently taken in the Fish Commission trawlnets. This species has been
recorded as far south as Fort Maeon, in Nortlt Carolina, where Dr. Yurrow claims to hiave taken
two specimens, fishing from one of the wharves; and H. K. Storer found it in SBouthern Labrador,
at Bras d’Or, where he obga:rved that it was frequently taken in the herring seines. Iov Northern
Furope -is an allied species, Z. véviparus, which brings forth its young alive, the embryos attaining
o Jength of four or five centimeters before leaving the mother, and in the Baltic making their
appearance in August or later. Malm records the capture in Southern Sweden, November 17,
1873, of a female with three hundred fully developed young, about forty millimeters Jong. It is
not yet definitely determined whether or not our species is viviparous, but it seems somewhat
fmprobable, although one taken in Gloucester Harbor, at a depth of eight fathoros, fu a tempera-
ture of 41° F., Jnly 30, 1878, contained eggs which seemed nhnost mature enough to be deposited.
This i known in Germany as the Aalmutter, or Motber of Eels; in Holland, Puit Aal; in Sceot-
land as the Bard or Maroona Eel; in England as the Guffer, Eel-pout, or Greeu-bone; and in
Southern Sweden as the Aolkussa; the distribution of which- is limjted on the south by the
Euglish Channel, on the north by the North Cape and Varanger Fjord, latitude 719, 1t enters
the Bultic, where it is frequently taken on the Prussian coast, especially about Memel.

The Mutton-fish, like the Wolf-fish, or Sea Catfish, is one of those species which, while possess.
ing excellent qualities as a food-fish, is not generally eaten., Mitchill speaks of having seen them
in considerable uumbers in the New York markets in March, 1833, and De Kay in 1842 wrote: “I
have noticed this fish is most abundant in the New York markets in February and March. 1t is
canght on the coast in company with the comnon cod. It feeds on various marine shells and
affords a very savory food.” '

In GilFs paper on the ¢ Fishes of New York Markets,” written in 1856, this fish is not men-
tioned ax one of the kinds at that time sent to New York.

Htorer writes: It feeds upon the mollusca aund testacea, and the flesh of the young fish is
sweet and very palatable. It is seldom met with in Boston market; occasionally, however, it is
broaght in by the cod-fishermen of Massachusetts Bay.”

'I_t “mmﬂly eaten by the Cape Ann tishermen, by whom it is known as the Mutton-fish,
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the name referring to a supposed resemblance of its flesh to mutton ; and I can myself testify to
the delicaay of its flavor. The Buropean specier is also on the border-hime between food and refuse
fishes. Parnell writes: “In the Firth of Forth it exists in great plenty, hiding under sea-weed
in roeky sitnations, They are even taken with lines in the winter wonths and brought to market,
where they feteh a ready sale at the rate of three a penny. Some people consider the flesh as very
fine and wholegome, while others, again, announce it as dry aud of a disagreeable flavor. The
pones of this fisih when boiled assume a green appearsnce, from which circumstance the fish ott-
times receives the name of Green-boune.”!

Mr. Neill says: “Though not a delicate morsel, this fish is often brought to ¢he Edinburgh
market.”

In Holland aud Germany they are uot often eaten; there is a general impression, however,
that they ure edible.

PAciFc LvoomDs.-—This family is represented on the Pacifie coast by Lyeodopsis paucidens
(Lockington) Jor, & Qith., aud L, microstomus Lockington, small fishies, scarcely a foot in length,
living in rather deep water from San TFrancisco vorthward. They have no eéconomic importance,
being only brought into the market when mixed with the tomeod and “soles.”

76. THE WOLF-FISEES OR SEA CATFISHES—ANARRHICHADID.E.

SEA CArrisaeEs.—The Wolf-fish family s represented on our Atlantie eoast by three species—
all large, voracious, and frequently taken by cod and halibut fishermen. The Dbest known, and
in fact the only species defiuitely ascertained to occur in the Western Atlantic until the other two
ware receutly brouglit to light by the labors of the Fish Commission, is the commion “ Catfisl™ of
the fisherinen, Anarrhicas lupus Liungus, and which is found throughout the northern parts of the
Northern Atlantie, ranging upon the New England eoast south io the region of the Nantucket SBhoals,
where it ever breeds in deep water, young specimens having been obtained by the Fish Commission
at a depth of over pue hiundred fathioms in the summer of 1880, while in 1874 several specimens
ware brought te Noank, caught by the New York smacks on the Nantucket Shoals, the largest four
teet. or more in length. De Kay records the capture of a apecimen four feet long off Bloek Island,
and states thut they are not unfrequently taken off Rock Beach in company with the common cod.

In the Eastern Atluntie it is tonnd in the German Ocean, ou the south coast of Great Britain
and iu the Channpel, and along the shores of HoHand.? According to RRichardson it i3 somewhar
common on the French const. Though it does not appear to eunter the Baltie, it is found on the
coast of Norway aud in the Cattegat. Yarrell records the eapture of this fish on the coust of
Yorkshire, in the Frich of Forth, and in the Orkneys. Collet records its presence everywhere
along the Norwegian coast ap to the North Cape and Varanger Fjord in Eastern Finmurk, while
it i8 knowu to oceur in Iceland and Greealand and along the entdire eastern coast of Northern
North America. This is the best known species, and until recently all others have been con-
founded with it. It is readily distiugnished from the others by its genmeral color of gray slate, or
light_ browu, warked with from nine to twelve transverse bahds of darker hue. By many of the
uattons of Northern Ewrope it is ealled the Catfish; and this name is still in general use among
our own sea-fshermen, although the fishes most generally known in North America by this nume
ure fresh-water species of the family Siluride, closely related to the sheet-fish or wels of Earope.
To an uutmmul observer thero is some resemhl:mua betweeu these fishes and the Oatfish of the

1 Thtme 8 1o ev uienr-o that t.lw bouea ﬁf thn Amenr an species ever hogome greon. The name Green-bone is nlsae
spplied in Earope to the sil ver gar-fish.
*BCHLEGEL: De Dieren van Nederiand. Visschen, p. 68
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sea, to which resemblance they doubtless owe their conimon name, bestowed upon them by the
early English settlers. They are also called in this country “ Wolf-fish,” this being the common
book-name. In the Orkneys the name is “Swine-fish,” professedly on account of a peculiar
movement of the spout whiclh has been observed; while in Scandinavia the name “Stone-biter” is
also common. Another speeics, which way be called the Spotted Cat-tish, or the Wolf-fish, is
oceasionatly obtained by our cod-fishermen ou the off-shore banks, and has been taken near the
shore in the Bay of Fundy. In form and general appearance it iz similar to the speecies just
deseribed, but instead of traussverse bauds of brown or black it is marked with numnerous circular
gpois and blotches; sometimes several of these are confluent, forming u large, irregular bloteh,
This species, Anarriicas svinor, Qlafsen, has been observed on the coast of Norway througlhont
nearly its whole extent, north of latitude 552; it oceurs i leeland, whenee were received the first
specimens, and on oar own coast has heen geen in the Bay of Fandy and on several of thie Daaks
horth of Georges.

Besides these two, there is the © Blue Cat-fish ™, A, latifrons, which is much smaller, rarely exceed-
ing theee feet in length, with a very soft and flabby body, and of « aniforin blue-slite or monse
color. This is a resident of the deep waters, in two to four hundred fathoms, on the outer edge of
the off'shore Danks, and has also been observed in the northern parts of Europe. Dr. Bean has
recently deseribed a species from Alaska somewhat resewbling Arerrhicas lupus, but without the
cross bands; the color of the aleoholic speeimens is dark brown without bauds or spots, and with
velly of light brown or gray clouded with very dark brown. To this e has given the nuame
Anarriicas lepturus. Tle types were obtuined at Saint Michaels.

The Wolf. or Cat-fishes are, emphatically, lovers of eold water, their range corresponding
closely to that of the halibut, though perkaps not extending quite so far southward. They are
almost invariably fouud upon the same feeding-grounds, where the Cat-fish devour the heavy.
shelled crustuceans and wmollusks which are too strongly protected to be vaten by other fisles,
Acgording to Fabricius it migrates from the coast to the deep sea in the sutwnn and returns agaio
in the spring, being associated in these movements with the common lump-fish,

It is impossibe to imagine a more voracious-looking animal than the Sea Cat fish, with i«
massive head and long, sinuous, muscnlar body, its strougly rayed fins and its vise-like jaws,
armed with great pavewments of teeth, those in front loug, streng, pointed like those of a tiger,.
closely studded, re-enforeed in the rear by others rouuded and iwolar-like, udapted for crashing the
objects which have been seized by the curved teetl in the front of the jaw. The sharacter of
their food has already Deen wmentioned. Professor Verrill found in the stowach of one of these
fishes over a quart of spiny sea-urchins, and it is believed that upou these and upon hermit-crabs
they depend very largely for food. They are pugnacious in the extreme, and bave been known to
#itack furiously persons wading at low tide among the rock-pools of Eastport, Maine. When one
1 Jifted into a fishing-boat, which is a net unfrequent occurrence, it is necessary to kill it at once
to prevent it from injuring the fishermen, by biting or stabbing them with its gharp spines. They
are quickly killed by blows upon the head.

The only record of the spawning time of the Anarrhicas lupus in Kurope, which I can at
bresent find, is in Schlegel’s ¢ Fishes of the Netherlands,” where it is stated that it occurs in May
8nd June. It is probable that on our own coast the period is approximately the same, sinee young
fish of one and two inches in length have been several times takeu by the fishermen in Angust
and Beptember. DeKay states that they spawn in May. According to Fabricius, it spawns on
the Greenland coast in May among the largest seaweeds, # short way from the shore. The largest
individuals of this species are six or seven feet in length, and would probably weigh forty pounds,
The speutm:n mentioned by Richardson, three feet long, weighed twenty pounds.
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1y caunot De said that they are at present of great economic importance. Storer, writing in
1867, said: By mmany of oar fishermen it is considered very delicate; the smallest specimens, from
five to ten pounds, are guite palatable when fried or Lroiled, the skin having been previousky
removed; it is also ovcastonally split and salted or dried and smoked, and is said to be, when thas
prepared, very good.”!

Irarnell wrote: “It is quite common in the roeky parts of the Firth of Forth, and also found
on the haddoek lines, and i3 occasionally taken in the same nets above Queen’s Ferry. About
June the young are about two feet In length, and are sold in the wmarket for sixpence each. The
appearance of this fish is not very prepossessing, and the natives are not aware of its quality as
foou: but if properly dressed and disguised by the head being ocut off, it is considered equal to
muny of the marine fishes."*

Yarrell says: “According to Mr. Neill, specimens of small size, abont two feet in length, are
frequently bronght to the Edinbore’ markct; and those who are able to overcome the prejudices
caused by its appearance find it good food., Mr. Hoy and Mr. Low have borne their testimony to
the excellence of its flesh, and Mr. Donovan states that it is delicious. It may be observed here
that this is the general character of the flesh of those fishes that feed on crustaceous animals. It
is eaten by the Greenlanders and Norwegians, ag well as by most of the inhabitants of the northern
part of Europe, the head and skin being first taken off. The sgkin is converted into very durable
bags and pockets, Malm writes: #“They oceur along the whole coast of Bohuslan, and are caught
most frequently of all from March to May.”

Frank Buckland remarks: “ Notwithstanding the ngly appearance of this fish its flesh is said
to be of a very good flavor. It is sowetimes seen hung ap in the shops of London fish-mongers,
and I can, for the most part, say that it is very good ; I can compare it to nothing but o nice veal
chop.”  DeKay also bears testiinony to their excellence, saying that “when smoked their flosh ia
very similar to that of salmon.” Schlegel says they are not eaten on the eoast of Holland.

On the Pacific coast there is a fish of a closely-related genus commonly known as the Eel,
Anarrichthys ocellatus. This species is commonly known as the ¢“Eel,” or ¥ Wolf-eel,” the latter
naine probably having been given by some one familiar with the Atlantic Wolf-fish. The name
“ Azia” is given to it by the Dalmatian tishermen on Puget S8ound, and that of ¢ Morina” by the
Italiaps at Monterey. it reaches a length of cight feet and a weight of abont thirty pounds.
The average length is five to six feet. It ranges from Monterey to Puget Sound, lurking among
the rocks, and oceasionally left by the falling tide. Tt i® not rare sbout San Francisco, but
becomes much more abundant northward. It feeds on erustacenns, echinederms, and fishes. Ac-
cording to Mr. Lockington the broken shells of Echinarachnius ercentricus are often fonnd in its
stomach, Nothing special is known of its breeding habits, enemies, or diseases. As a food-fish
it meets always with n ready sale.

77. THE BLENNY FAMILY—BLENNIIDA,

The Blenny family is represented on the Atlantic coast of the United States by two species
of insignificant size and absolutely without value. Upon the Pacific coast they are represented
by numerous small fishes, mostly living about the rocks between tide-marks, and often exceedingly
abundant. A few of them live in the kelp, and some of them swim freely in shallow water., Large

1Tishes of Massachueetts, p. 100
*Flshes of the Firth of Forth, p. 240.
3 British Fishes, 1836, vol. 1, p. 248. -
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wiolaceus, and Heterostichus rostrafus, often eselling as +‘eelg,” at thirty ceuts per pound. In
general these fishes are, from an economic point of view, entirely insignificaut, and probably not a
hundred pounuds a year of them are sold on the whole eoast. The Tumpenus anguillaris is ofteu
taken in large numbers in the geines, but a prejudice seems to exist against it and no one will cas it.

The following is a list of the Bleunioid tishes: Lumpenws anguiliariz (Pallas) Gill, from Cape
Mendocino northward; abundant. dApodichthys violacews (Ayres) Grd.; Xiphister rupestris Jor, &
Gilb.; Xiphister mucosug (Grd.) Jor.; Xiphister chirug Jor. & Gilb.; Aproplarehus atropurpureuns (Kitt-
litz) Gill; Apoedickthys flavidus Grd.; Apedichthys fucorum Jor. & Gilb,; all these living among
rocks and ranging from Monterey to Alaska; Murenoides ornatus Girard, from Cape Mendocino
vorthward; Cremnclates integripinnis Rosa Smith; Gilbbonsia elegans Cooper, and Hypleurochilus
gentilis (Girard) Gill, among rocks, chiefly from IPoint Concepeion southward; and tinally Neoelinus
satirious Grd., Neoclinug Blanchardi Girard, and Heterostichus rostratus Girard, living in the kelp
along the shore from Monterey to Lower California.

78. THE TOAD-FIRH_BATRACHUS TAU,

The Toad-fish, Batrachus tau, called also on the coast of New Jersey and in some parts of the
Southern Btates #Oyster-fish,” is one of the mest repulsive looking fishea upou our coast, with its
dark, slimy, almost skapeless body and its mud-wallowing habits, In general appearance it resem-
bles a sculpin without prominent spines upon its head or upon its fing. Although it is armed
with by no means insignificant spines, which are capable of inflicting serious cuts, wheun touched
they show no disposition to bite, but erect their opercular spines in a very threateuing wmaunner;
these are 80 covered by the lax skin that they can searcely be seent

Species of this family inhabit the coasts of neurly all the tropieal and temperate regions of the
world. The American gpecies was the first brought to notice, specimens having been sent about
1761 from Sounth Carelina by Dr. Garden to Linngeus, by whom it was described nnder the name
Gadus taw, the great Swedish naturalist considering it to be a kiud of codfish. The name which
he gave it refers to a character not discernible except in dried specimens, the bones of the upper
sarfuce of the scale forming a grotip of ridges which resemble in shape the Greek letter 7.

Our species ks found in shallow waters from Cape Cod south at Jeast as far as to the mouth of
thg Mississippi Biver. In the Gulf of Mexico, however, it is found in deep water, aidl many Iarge
Ounes are faken on the snapper grounds at a considerable distance from shore. In the Soath it
wouid appear to be somewhat more active in its habits, thongh frequently found on the oyster-
beds, hiding between the valves of empty oyster-shells.

There are at tenst three distinet forms: (1) The northern variety, rarely exceeding ten, twelve, *

and even fifteen inches in Jength, the general color of which is brown coarsely marbled with darker
warks. (2) The southern variety of Giinther, which is found on the Florida Keys and in the Gulf,
though often mssociated with the northern variety, which is similar in eolor to this, but has the
Yody and the fins dotted and spotted with white. (3) A form found only in the Gulf, Batrachus
Ppardus, which is much larger and of 2 light-yellow color spotted and blotched with brown. This
form is known to the fishormen ag the “ Sarpo” and the “ Sea.robin,” the former name being doubt-
less a corraption of the Speanish word sapo, meaning toad. This form is said by Mr. Steurns fre-
Quently tg aftain the leugth of eighteen inches. The color of these fish usually corresponds very

14 cloncly related form, Thalassophryne maonloss, whick ocpirs on tho Atlantic side of the isthmns of Pml!btll{ty
ha‘_’ trus palsoning glands at the baso of its opercular spiues, by menns of which it ean iafliet injurions wounds; this
""“*__8 slmost the only fish which pessesses wenpons of this eharacter.



ol

252 NATURAT, HISTORY OF AQUATIC ANIMALS.

elosely to that of the bottom npou which they are resting, and, like many other muddy-water
species, they have the power of changing their color to lighter or darker shades when exposed to
the light in shallow vessels with dark or light-colored bottont. They are very veraecious, feeding
anpon gmall fishes of a1l kinds, especially upon abchovies and sand-smelt, and upon shelis, crabs,
shrimyps, and marine worms.  “ Tt secures its food rather by strategy and stealth than by swittness
of motion,” writes Mr. Stearns, “hiding under oy hehind stones, rocks, or weeds, or stealing [rFon
one cover to another it wateles its viethn uniil the latter js vear by, when it darts forth with a
quickness quite astonishing, considering its vsual sloggishness, and back again to its hiding
piace, laving one or inore fsh in its sfonnel aud oo the alert for others.”

On the south coast of New England it is found chietly in the shallow bays. ~The sandy ov
wniddy botlom of these,” writes Storer, “is overgrown with vel.grass, nnder cover of which it lives
in security apd finds abundant sonrces of food,  Where the coast, on the eontrary, is more or less
rocky, we thect with {6 chietly nnder stones.  Kxaminhing the pisces where the water is but o few
inches in depth at low fide, ve see that nader wmany of the stones und smaller rocks the sand on
one side har becn removed, leaving o shallow eavity perhaps o foot in width and extending baclk
beneath the stone.  1ff we approach this cactiously we shuall probably distinguish the head of o
Toad fish very much iu the position of that of a dog as he lieg Jooking out of bis kennel. The fish
is at rest, and mwight be overlooked by a careless observer; a clorer attention, lowever, readily dis-
tingmishes the cnrve of its broml mouth and delicately laginiated tentacles with which ity jaws
aud other parts of its heud are ornamented. It eves, und sometimes the anterior portion ot irs
bosdy, are traly leautiful. At the slightest alarm it retreats bepeath the stoue, but preseutly reap-
pears; it is lying here merely as in a safe regting-place, perbaps on the wateh for its prey.  But
during the months of June, Juiy, and August we shall in many instances be able to discover
another purpose; it is apparently guarding its eggs or young; we shall then find on the interior
surface of the stone the young Toad-fish adbering, to the number of several bundreds, They will
be in different stages of development, according to the season of our examination. We may see
the eggs not larger than very small shot; a little later they are increased in size, the young fish
plainly visible through tbeir wallg; a little later stili the young have made their escape, but are
still attachied to the stone, The attachment now, however, is accomplisbed in o different manner;
the yolk not being yet absorbed, ocenpies a ronnded sac protruding by a narrow orifice from the
abutibent, and the part of this sac near its onter border heing coustricted leaves, externally to if,
& dise, by means of which, acting as a sucker, the young fish adheres so firmly as to occasion diffi-
calty in detaching it. They rewain thus nntil they have attained the length of one-half or three-
jourths of an inch, or until the yolk sac is entirely absorbed. During this period the adult fish
oceupies the cavity beneath the stone, and it driven from it speedily returns. The fish is in all
cases the mother of the young ones, but that she iz there for the purpose of guarding them we
have no means of determining; we can only infer it.”

At Noank, Connecticut, in 1874, I had an eopportunity of watehing the progress of the spawn-
ing season. July 14, numerons eggs were found clinging to the stones in water one to two fect in
depth; later in the season, July 21, young fish, half an inch long, were plenty, and September L
these had attained an average length of one inch. Individuals, apparently of the secoud yeal's
growth, were also common, and would average three-fourths of an inch in length.? ,

*Bilas Btearns writes: *“In the Gulf of Mexice the Toad-fish apawns in April or May. When ita young have
been batched, the older fish seem to guard them, and teach them the doevices of securing food in much the same
manner that a hen does her chickens. I have apenti hoors In watching their movements at this time, and wae at tirat:

mnueh surprised by the sagucity and pationce displayed by the parent fish.”
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The bottoin temwperatare of the water frequented by these fish woulid appesr to range from
S0 18, to 900 F. In the more northern regions throughout which they are distribated they appear
10 beeome torpid, or nearly so, in winter; and it is stated hy Storer that they are frequently found
in the mud by men apearing ecls. They are very hardy, and when taken from the water will Tie
for nany hours, and scon recover their ordinary activity when restored to the water. When
handled they ntter a loud croaking sound.

The Toad-tish is very abundant throughout the whole extent of its range, amd is easily captared
with hook and line.  In the Gulf of Mexico many are taken in =eines,  Mr. Stearns states that its
tlesh is highly esteemned by many of the Gulf fishermen. M. Storer writes: “The Toad-fish is not
commonly employed us an artiele of food.  1lts generally repulsive aspeet caases it to be looked
upon rather with disgnst.  That its flesh is delicate and good, however, ean sciveely e questioned,
though the small size which it attains and the tact that it never is taken in any large quantities
prevent it from bweing of any economic value”  Protessor Baird alse bears restimony to the faet
that ity flesh s very sweet and palatable.

The Toad-fish may be regarded as constitaiing ove of the nndeveloped resources of onr waters,
and it can scarcely e guestionred that in future years it will be considered as mach more inporiant
than af present. Yo estimates ean be given as fo the gnanfity now yeardy entering inte consnmp-
tion, and. sinee it is plmest never offered lor sale, no price quotations can be presented.  H has still
another, and at present more importan{, refation to the fisheries than this; on aceount of its greas
abandance and its perfinacity in taking the ook baired for nobler game It is regarded by the
fisherihen 43 one of their worst pests,

The Batrachide are represcoted on the Paciic coast by the = Singing-fish,” or “TFoud-fish”
Porichthys porosissinens.  This tish lives on mudidy bottoms tfrom Aluxka to Panama, aud is every.
where extremely abandant. It reaches the length of cighteen inches, bot being never nsed for
food hias no economic importance,

The family Trichodontide, which 1ollows Batrachida: in the classification of Gill, is represented
on the California coast by the species Trichodon Stelleri, nn estray from Alaska, rarely seen.  On the
Atlantic coast this family is entirely absent.

79. THE LUMP-SUCKERS: LUMP-FIRH AND SEA-SNAILS,
Tor BSEA SNAILS —LIPARIDID A5,

The three tamilies Gobiesocide, Liparvidider, and Cyelopteride ave represented on our coust
by several species, most of them minute and of no economic valne; all of them charscterized by
the presence of o petuliar suetorial organ upon the belly, » modiication of the ventrul fins, by
which they ure able to eling to rocks and shells and {o retain their positions in enrrents of water.
The Lump-sackers, Liparis ineatuws and L. vulgaris, which are found on oysser and scallop beds and
among the roots of the kelp, and along the New England voast, are interesting from the faet thar
they are often parasgitie, living within the shells of the Iarge seallops, in compuny with a small
crub regsembling the oyster-crab. From the Chesapeake Bay southward, and in the Gult ot
Mexico, allied forms belonging to the genus Gobissoxr oocur, especially amony the oyster beds, Tt
these algo are of no economic value.

Tar LUMP-FIsH—CYCLOPTERTS LUMTUS,

To this group belongs a fish which, though of little value, is often seen in our markets, ana
I8 RO comspicuons, on account of its grotesque form and striking colors, that it is worthy of passing
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mention. This is the common Lump-fish, Cyclopterus lumpus, known in England by the names
“ Lump-sucker,” 4 Sea-owl,” ¢ Coek-paddle,” and by numerous loeal appeltations. This fish is widely
distributed throughont the entire North Atlantic, ranging on our coast from the mouth of the Chesa-
peake to the Straits of Belle Isle, abundaut in Greenland and Ileeland, along the entire western
coast of Scandinavia, from the North Oape to the Cattegat, entering the Baltic, and not rare along
the shores of East and West Prussia, well known in Holland, Northern Franee, and everywhere
in the British Istes. The largest English specimen recorded weighed eleven and a half pounds;
the Iargest on our own coast, as observed by Storer, cighteen and three-quarters pounds.

#The Lump-fish,” writes Benecke, **lives on the bottom of the sea, swims slowly and with didi-
culty, and in May and June comes into shallew water to spawn. The male makes pits in the sand,
between the stones, in which the female deposits its eggs. The male watches over the eggs, and
later over the tender young which cling to ifs body with their snckers. The number of eggs ranges
from 200,000 to 400,000. It is n voracious species, which preys vpon small ernstaceans, mollusks,
and fish-spawn.”

Benecke’s observations were made in the southern part of the Baltic; the spawning time is
recorded by him as probably not very different from that in SBouthern New England. Young speci-
mens from one-fourth to one inch in length are very abnndant in Sonthern Massachusetts and Con-
nectieut in July and August, swimming at the surface. They bave not yet assumed {he ponderous,
unwieldy shape of the adults, and swim much more rapidly and gracefully. In Sweden, according
to Malm, the spawning time is in June; “In England,” says Yarrell, “in April and the beginning
of May "—dates which correspond precisely to those given by Fabricius for Greenland.

The male Lump-fish is said to be very fierce in defense of its young, and to be able to proteut
them from much lai'ger fish than themselves, even from the wolf-fish, Tt i, in its tarn, a favorite
prey for the seals and wolf-fish. At the time of the spawning season the ordinary translucent
green eotor of the body becomes mueh brighter, and the under parts of the fish are of » brilliant
red. After spawning, the red disappears and the general eolor of the body becomes dull. When
in the season of the brightest coloration they are frequentlyshown in the fish markets, where their
remarkable appearance attracts much attention. '

“If the authority of Bir Walter Beott is to pass eurrent in gastronomy,” writes Richardsou,
“ Lump, or Cock-paidle, as it is named in Scotland, is a fish of good quality, for he makes Mr, Old-
buack give the same price for one that he doea for the bank-fluke or turbot.”

Parnell states: “On the west coast of Scotland semetimes as many ag two dozen are taken in
the salmon nets at almost every tide, prineipally in the month of Jnue, when they seek the sandy
ground to deposit their spawn. The fishermen boil them down with vegetables for their pigs, and
consider them to be fattening food, The flesh, when cooked, is soft and very rieh, and is considercd
by sowe of the inhabitauts of Edinbargh as s luxﬁry; but there are few stomachs with which it
agrees, in consequence of its oily nature., The males are considered the best for the table” In
Beotland it is also sometimes eaten in a salted state.

Buekland also has an opinion on record: “8¢ great is the difference between the Qiffurent
specimens that our fishermen consider them to be distinet species snd cail them the # Red-lomp”
and the ¥ Blue-lump,” but the difference in color and flavor is only the effect of the sesson, Ido-
not like the flesh at all myself; it is like & glue pudding.” . '

It is stated that the Greenlanders eat the fiesh either cooked or dried and the skin raw, while
they eat the roe, which is remarkably large, after having reduced it by boiling it to a palp.

Perley records that “In the spring the Lmmyp-fishk approaches the shores of New Brunswick
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and Nova Beotia to deposit its spawn, It is then taken in considerable numbers near the harbors
at Halifax, the largest weighing about five pounds. They are taken there of two different colors,
the oue being a dark bloe approaching to black, and the other goite red. Those of o red color
only are used as food; they are considered good by many, although very fat aud somewlat oily;
the dark-colored is considered very iuferior and is not eaten.”

On the Pacifie voast the Gobiesocide are represented by Gobiesor reticulatus (Grd) J. & G, a
small fish four or five inches long, adhering to rocks by a sucking disk on the breast, It is found
from Monterey northward, and has no economic value. The Cyclopteride are represented by the
rare Cycloplerus orbis occasionally taken in thie Straits of Fuca and northward., The Liparidide
are represented by Liparie pulchellus Ayres, and Neoliparis mucosus (Ayres) Steindachuer, small
fishes vceasionally taken about SBan Francisco and Monterey, of no economic importance.

80. THE GOBIES—GOBIID.E.

The Goby family is represented on the Atlantie coast by reveral apecies, nope of which have
ever been foand nerth of Cape Cod, and none of which are or ever can be of the slightest impor-
tance. Chief among these are the realeless Goly, Gobosoma alepidetum, which iz found between
Cape Cod and Texas; the Chubly Goby, Gobius soporator, common along the Gulf coast, and severl
species belonging to the genera Eleotrig and Dormitater. They are not even abundant enough to
be worthy of consideration as tood for other fishes. On the Pacitic eoast there are several small
species, which way be seen lying ou the bottoms entering the lagoous. They reach the length of
three to gix inches, amd are of no economie importance, though the Chinese eat the Long-jawed
Goby, Gillichthys mirabilis, and its flesh is said to be very good. The other épecieﬁ are Gobins
Haveofrenum (GHY J. & G., in Poget Sound; Lepidogobius graeiiis (Girard) Gill, from San
Franeisco northward; Euwcyclogebius Newberrii (Girard) Gill, rarcly seen about San Franeisco, and
Gillichthys mirabilis Cooper, found the entire length of the coast, but abundant ounly from San
Francisco southward. The latier speciea burrows in the muddy bottons of the lagoons.

81. THE SEA-ROBIN 0OR GURNARD FAMILYTRIGLIDE.

This family is represented on our Atlantic coast by several species, some of them being quite
abundant. The most striking of them all is the Sea-bat or Flying Gurnard, Dactylopterus volitans,
which is remarkable on nceount of its evormons spreading fins, larger than those of o Aving-fish—
wings which, however, are not sufficient]y powerful to 1ift the body above the surface of the water,
thongh useful in maintaining the egnilibrium of the heavy-'headed body swimming through the
water, The eolors of the body and of the fius are very brilliant, and the fish is often exhbibited as a
cariosity. It is found along our entire coast south of Cape Cod, and in the waters of Brazil: also
in the Mediterranean asund in the neighboring parts of the Eastern Atlantic.

The genus Prionotus, of which we have five specimens, resembles Dactylopterus in general
form, but the wings are much smaller, while two or three of the lower rays of these fins are devel-
oped into finger-like appendages which sre used in stirring up the weeds and sand to rout out the
small animals upon which they feed. In Southern New England there are two large species, P\
Palmipes and P. evolans, the latter distingnished by the presence of dark stripes upon its sides.
These attain the length of fifteen to eighteen inches and the weight of one and a quarter to 1wn
Pounds. They have excellent food qualitics, but. are eaten, so far as we have record, ouly in the
vieinity of Hartford, Connecticut, where they are known as “ Wingfish.” They are taken in great
Quantities in the pound-nets along the Vineyard Sound, especially the unstriped species, the habits
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of which are better understood than those of the allied species. Tt feeds upon crabs, shrimps, and
smail fishes, !

In Vineyard Sound the Bea-robin spawns during the summer months. A specimen obtained
at Wood’s Holl, August 12, 1875, contained eggs nearly ripe. Another, observed at Noank, Con-
necticut, July 11, 1874, was in precisely the same condition. Lyman states that in 1871 the eggs,
which are bright oraunge, were thrown up in quantities during the last third of May on the beach
on the ianer parts of Waquoit Bay, and the females bad well developed spawa in them.

The species just mentioned are found as far north as Cape Cod; the web-fingered Bea-robin,
P. palmipes, even north of the cape, two or three specimens having been obtained in the vicinity of
Salem and Lynn, These two species apparentiy do not occenr much to the south of Cape Hatteras,
and on our Southern coast they are replaced by others which are smaller and, at present, of noe
seonomin importance.?  The genus Pripnotus does not ocenr in Enrepe, the family being there rep-
resented by a very simdlar form, genus Trigle, which, howoever, has still smaller wings., Its hahits
are 1ouch the same, A single specimen of the Red Gurnard of Eunrope, Trigla cuculus, iy said to
lhave once been taken at New York, Ewurope has nine gpecies of Trigla, most of which are highly
egteemed for food; some of these species have been known to attain the length of two feet and the
weight of eleven ponnds. These fishas are held in high estimation, and are fregunently seon in the
markets. .

UsEs.—Puarnell writes : «The Red Guruard occurs on the Devoushire coast in great numbers,
and on some occasions thousands of them may be seen exposed for sale duily, especially in those
gmall towns where the trawl-boat fishing is carried on. The flesh is firm and well-flavored. The
Tub-fish, 7% kirunde, is of frequent occurrence on the west coast of Scotland, and is oceasjonally
bronght to the Bdinburgh market. Its flesh is firn and wholesome, and is considered by some to
be superior to the last species, but in geveral more dry. In the north of Hurope it is salted for
keoping. The Gray Guruard, T. gurnardus, is copsidered by all fishermen richer and sweeter than
any of the other Gurnards, although in the markets it is less sought after than the Red Gurnard,
which is the drier and worse flavored of the two. It is taken generally with hooks baited with
mussels.  These fish are taken in very great numbers in the trawlnets; they appear to be mach
more abundant on the Huropean coast than their cousins, the Sea-robina, with us. 79 Their recom-
mendations are quoted here in order to draw attention te this neglected gronp of fishes, which are
vertainly worthy of greater consideration than they have hitherto received.

Mz, J. Carsou Brevoort has given the following testimony regarding the foml gualities of the
American species: '

“The Gurnard as an edible fish.—Among the fish that may be classed as edible, but which
are entirely neglected here, is the Sea-robin, Grunter, or Garnard. This eurions, but ratber for:
bidding creature, i8, in reality, one of the mosat delicate morsels that can be laid before an epicnre
the flesh being snow-white, firm, and fnlly as good as that of the kingfish, or whiting. In fact it
wonld be hard to distingnish thetn when placed on the table.

“In Eorope every one of the various kinds of Trigla, or Gurnard family, is sought after eagerly,
and finds o veady sale on the fish-stalls. They have eight or ten kinds of the group there, and we
have buf six here; all but one different from the European kinds, thongh belonging to the sam¢

s

'Qpﬂumens caught at Woed's Holl, Massachusetts, May 29, 1871, contained sbrimp, Crangon vulga¥is, atd 8 gmall
dounder. Another, talien May 20, contained a small beach-fles, dnong, zp., and Crongon relpuris. -Others, dredged i0
Vineyard SBound in Angast, contained crabs, Panopeus Sayi, Cancer irreratus, and small ﬁshea Anpother, taken al
Noank, Connecticut, in July, 1874, contained sand-ficas, Dnoeela irvorata and Ampelisca zp.

® A single specimen of &, palmipes was taken by Mr. C. H. Gilhert, at Charleston, South thna in. 1882,

*PARNELL, BICHARD; Fiahes of the Firth of Forth, 1438, p. 174, : -
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family. We shall not attempt to deseribe all these fish, which resemble each other very much in
alt but the color. They all have large heads, sheathed with rough, hony plates, and armed with
many acute points, and their dorsal fin has also several sharp, therny rays. These prickles are all
erccted by the fish when taken alive, und they inflicta painful, though not, as many say, & poison-
ous wound. The broad weuth is furnished with rougl, but not sharp, teeth; the pectoral fins in
most of the species are very long, and can be expanded like a fan, whence they are sometimes
called Flying figh and Dutterfly fish. It is doabtful, however, whether they can actaally fly like o
flying-fish, but they bave been said to skip from wave to wave, u pecunliarity often alinded to
Ly balientic poets. They alwo emit 4 gruuting kound, whichk can be distinetly heard in still weather
wlhile Iying at anclior oi: u shallow, which they frequent. At such a time the sound resembles the
distant lowing of kine. When freshly tuken from the water they grunt guite loudly, whence
their popnlar name of Granter, or Cuckoo-fish.

+#Tle Gurnards live on crabs and delieute fresh food, taking ull such baits readily, on 2 clean
Liotton, and they sometimes anhuwoy fAshermen hugely by their voracity. They pluy well on the
hook, and & large one tugging at a rod is often supposed e be a game fish and a prize, till the
ugly Sea-robin, with his spiky helmet, shows himself at the surface.

“The Gurnards of our coasts do not reach a large size, at Jeast we bave but rarely secu any that
weighed over a pound, while in Europe sowme of tho species, such as the Tuab-fish, Trigla hirundo,
have been found weighing eleven pounds, and those of seven or eight ure common, The Red Gur-
nard, or Rotchet, 7. enculus, and the Piper, T. Tyra, reach three or tour poumds, averaging aboud
{wo, while the other FBarapean kizds resemble ours as to size.

“Small as our species are, they are not the less delicate when cooked, and we have often veri-
fied this fact. They are sold in Bogland by the number, and not by weight, for their large heads
are inedible, whila they add, perhaps, one-guarter to their waight. The English fishermen take
them almost everywhere along the coast in targe trawl-nets, consiructed for their eapture, though
other bottom fish may find their way into the net. These frawls are generally twelve or sixteen
fect wide at the mouth, with a bag proportioned to their beam, whick has one or two labyrinths
like a fyke-net inside. The trawl is managed from a large sail-boat, with a Moek and tackle, and
is hanled in water a8 deep as eight or ten fathoms, We do not recommend this special fishery to
onr coast fishermen, as our Gurnards are smafl, but wish only to eall attention to the edible qual-
ities of this gencrally despised fish.

“ Piseator (the anonymous author of the ¢ Practical Angler'}. in Lix exeellent little treatise
entitled ¢ Fish; How to Clioose and How to Dress,’ published in 1843, says of the Garnard that
their flesh is ¢ white, excellent, exceedingly firm, and shells ont inte snowy fulkes, and is of a
remarkably agreeable flavor,’ and that ‘they keep well! He recommends them to be boiled—that
is, the large ones; while the small cues nay be split and {ried.

“We have no popular names tor the species that are found in our waters. All are called
Sea-robins, Flying-fish, Granters, &e.

“ Having drawn attention to this first as one that deserves a place on our tables, we leave lig
fate hereafter to the tender care of & good ecook and a discerning palate.”

Another member of this family is the Peristedium miniatum Goode, a brillinnt red species recently
discovered by the Fish Commission in the deep waters on the ceast of Southern New England.

' THE AGONUS FAMILY.—Ancther family closely related to the family Triglida is the family
Agonidee, the members of which are remarkable on account of their angular bodies encased in
sPiﬂﬂﬁa, boay plates; it is represented on onr east coast by one species. The Adspidephoroides

17 ¥
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monopterygins—ihe ¥ Greenlander,” as it has been christened by the seamen on the Fish Commission
steamer—has heen observed as far sonth as Watch Hill, Rhode Island, and is quite abundant iu
deep water north to the polar regions, having been frequently observed on the coast of Greenland.
This fish attains a length of seven or eight inches, and, although it is not much thicker or softer
thau an iren spike, is sometimes found in the stomachs of codfish and halibut.

“ On the Pacific coast,” writes Professor Jordan, * the Agonide are represented by numercus
apecies inhabiting deep waters from Santa Darbara northward. They have no economic importance,
being brought into market enly by accident. These speeies are Leptagonus verrucogus {Locking-
tony, J. & G.; Leptagonus xyosternus, J. & Q.; Podothecus acipenserinus (Pallas), J. & G.; Podothecus
vulsus, J. & Gy Odontopyxris trispinosus Lockington; Boithragonus Swani (Steind.), Gill, and Aspi-
dophorvides inermis Gthr, The Triglide are represented by Prionctus siephanophrys Lockington;
rarely seen at S8an Franeisco.”

82, THE SCULPIN TRIBE—COTTIDZE.

SCULPINS OF THE ATLANTIC COART.—-On our Atlantic coast are found several species of
this family, generally known by the name * Beulpin,” and also by such titles as #Grubby,”
“ Pufiing-grabby,” ¢ Daddy Seulpin,” “ Bulthead,” *Sea-robin,” “Sea-toad,” and “Pig-tigh.” Their
economic value is little or nothing, but they are important as scavengers, and are used for lobster
bait. They are often a source of great annoyance to the fishermen by enmbering their hooks and
by stealing their bait. The most abundant epecies is the Eiglieen-spined Beulpin, Ootius ooto-
decimspinosus, which frequents shallow amd moderately deep waters from Labrador to New York.
It is usnaily asseciated with a much smaller species, Cottus @reus, which may be called the “Pigmy
Sculpin,” and which ranges from the Bay of Fundy to New York.

Cottus scorpius, of Burope, is represented on our coasts by C. scorpius subsp. grenlandicus,
which is abandant everywhere from New York to Greenland and Labrador. This subspecies
bas been found on the coast of Ireland,' and the typical Cottus scorpius has been shown by
Dy, Bean to oeenr in Maine. There is also, in addition fo several insigpificant species seldom
seen excopt by natoralists, a large, brilliantly colored form, known as the *‘8ea-raven,” “Rock
Toad-fish,” or “ Deep-water Sculpin,” which is found as far south as the entrance to Chesapeakc
Bay, is abundant throvghout New Kugland, and has been discovered off the coast of Nova Scotia.
This fish, Hemitripterus hispidus, or H. americanus, attains the length of two feet, and is conspicuous
by reason of its russet-orange or brick-red colors, its harlequinlike markings, its warted body,
its grotesquely elongated fing, and, above al), by 1ts peculiar habit of swallowing air until its belly
is inflated like a balloon,

These fishes feed upon all hottom animals, mollusks, crustaceans, sea-urchins, and worms,
and may aiso be found in the barbors devouring any refuse substances which may be kying upon
the bottom. They breed, for the most part, in snmmer, and certain species, like the Sea-raven
and the Greenland Sculpin, at that time assume very brilliant colors. They are not eaten by our
people, although the Searaven in decidedily palatable. Those species which octur in Greenland
are said to be eaten by the natives. As has been remarked, they are a source of annoyance to
tishermen, whose bait they steal and whose hooks, especially the hooks of their trawllines, they
encumber. Boys delight to eateh them and fix a piece of light wood between their teeth; the&
are then onable to swim and stroggle v:gomusly at the t:op of the water,

About the ﬁsh -euring stations they are very abuandant, and exceedingly useful as sca.vengel’s,

1Annals of Nntnrsl Hiatory, 1841, B 402.
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gorging themselves with refuse thrown back into the sea; they care little for the presence of man,
and ean hardly be driven away, even when roughly punched with a boat-hook,.

I the lakes and streams of the Northern States are namerous spevies of Uranidea and allied
genera, kinown in some localities by the English nane of ¢ Miller's Thum,” also called « Ball-heads,”
“(koblins,” ¢ Blobs,” and “ Muffle-jaws.” They ar¢ small aund of no importatice except as the foud
of larger species.

SCULPINS OF THE PACIFIC COAST.—~The Cottidiey, suceording to Jordan, are represented on
the Pacific coast by about eightecn separate speeies, known by sach names as 4 Seulping® “Drom-
mer,” #3alpa,” “Jobnny,” * Bigey-head,” and “ Calezon.” Ouly one of these species, Scorpan-
ichthys marmoratfus, has any sort of economic jmuportunce; the others may be eonsidered collect-
ively., The pames applied to them may be briefly considered. The name Seulpin, of course, is
derived from that in use for the Atlantic species of Cottus.  “ Drumizer” comes from the guivering
noise made by many species when taken alive out of the water. © 8alpa” is a Spanish word for
toad, and applied algo to species of Batrachide. “Jolmbny?” is applied only to very little Sculpins
along the shore, notably Oligocotius maculosus. The same name is given in the Ohio Valley to
fishes of preeiscly similar habits, the Ethesstomatine.  Biggy-head” and its Spanish cognate
“Cabezon ” are used by the Italians and Spanish about Menterey, Santa Barbara, and elsewhere,
for different Cottidee.

Most of the Cottidse feed upon small fishes, and especially erustacen ; one species, Eroplrys
bison, being a vegetuble feeder. All take the hook readilv. The flesh is poor, tough, and dry, and
the waste by the removal of the head, vircora, and skin is so great that even the poorest people
do not use them as food. Various sorts (notably Leptocottus armatus) are dried by the Chinese,
who consider them the poorest of all dried fishes.

The species are: Psychrolutes paradosus Gthr., found from the Straitg of Fucea northward;
Ascelichthys rhodorus Jor, and Gilb., also chiefly northward; Cottus polyacanthocephalus Pallas, one
of the largest species, from Cape Flattery northward; Artediug lateralis Grd., found ameng the
rocks from Monterey northward; Arfedins notospilotus Grd., in the kelp, ete., from Santa Barbara
to Ban Francisco; Artedius fenestralis Jor. and Gilb., about Vancouver’s Island; Artedins quadri-
serintus Lockington and Artedius megacephalus Lockington, taken in deep water off San Francisco;
Artedius pugetiensis Steind,, in deep water from P'nget Sound northward; Hemilepidotus spinosus
Ayres, found chiefly about San Francisco and Monterey, and the large Hemilepidotus trachurys
{Tiesius), ranging from San Franciseo to Alaska; Enophrys bison Grd., a large species, the sole
member of the group feeding exclusively on plants, ranging from San Francisco to Alaska, and
exceedingly abundant in Puget Sound; Scorpenichthys marmoratuy Grd., noticed below; Lepfocotfus
armatur Grd., the commonest of all the apecies, abundant in every bay; fiocotius hirundo Grd,, and
Oliguenttus analis Grd., two species ranging chiefly southward; Oligocottus globiceps, Grd., and Oligo-
cottis maculosus Grd., small and active fubabitants of the rock pools northward; aud, finally, the
curious Blepsiag cirrhosus (Pallag) Gthr., Nautichthys venlofasciatus Grd., aud Rhamphocottus Rich-
ardsoni Gthr., Alaskan fishes straggling southward to S8an Francisce. In the fresh waters and
often tunning into the sea are Uranidea aspera (Rich.) J. and G., and Uranidia gulesa (Grd.) J. and
G., fonnd in all the streams north of the San Joaguin, Only one of this numerons series merits
especial consideration, namely the “ Cabezon,” Scorpenichthys marmoratus (Ayres) Grd. The naes.
" Cabegon,” “Seulpin,” “Scorpion,” “Salpa,” and “Biggy-head” are applied to this species. The
latter iz beard chiefly among the Italians, who have about Monterey and elsewhere adopted the
Sbanish "‘Gabezon,” which appears to be the most distinctive term. The names Seulpin,” “ Scor-
Pion,” and “Balpa” are applied to various other species, and are rather collective than specific names.
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This species reaches a length of wore than twe feet, and 4 wejght of more than ten pounds,
heing by far the largest member of its family on the Pacific coast. It is fonnd from San Diego to
Yietoria, but ix more abundant ubout Montersy aml San Feancisco than either northward or south.
ward, Tt inkabits moderate depths, and is taken in considerable humbers with gill-nets and hooks,
It feeds upon crustacea and small fish,  Tts value is very smatl, the fesh bei n o tough and flavorless,
and it is rarely sent to the market when good fish are abandant.

83. ROSE-FISH OR RED PERCH——SEBASTES MARINUS,

Altheugh upon the west coast of North America the fislies of the fonily (Seerpeaida) are nmong
the 1nost importani, there are only four species on the Atlantic coast of North America; of these,
two have been discovered within the past year, and the others, though well known and very widely
distributed, are not of great inportance.  The Rose-fisly, Sebasfes marinus, is couspicnous and anigue
among rold-water fixhes by its brilliant searlet color; it is also known as # Red Pereh,”! ¢ Norway
1laddeck,” * Henulitrgan,” and < Snapper,” as ¢ Bream” in Gloneester, Massachusetts, and called
S John Dory®™ i Halitax, Nova SBeotia. 1t iy found also in Northern BEurope, where it has been
recovded as {ar soutl as Neweastle, in Northern England, latitnde 53°7 and it has alse been
found in Aberdeen amd Berwick, and in Zetland, where it is called “ Bergyl” and “Norway
Haddoek.”

Ou the castern side of the North Sea the species Lias not been scen south of Gothenborg, lati-
tude 382, but iy said to be abundant alony the vntire western coast of Norway to the Nortlk Cape
aird YVarenger Fjond in Bast Finmark, while Malingren records it trom Béren Island, and Scoresby
found it at Spitzbergen, latitude 809, In Ieeland it is ubnndaut, and in Davis’ Straits, at least as
far north as Disco, where it Is found associated with the halibut, aml is said to eonstituie a liberal
share of its food,  In Bastern Labrador, nhoat Newfonndlaud, and in the Galf of Saint Lawrence,
it is abundant, and also aleng the shores of Nova Sceotia and in the Bay of Fundy, In these
northern regions the Rose-fish prefoers shallow water, and may be taken in the greatest abundunce
in the bays and around the wharves in company with the sculping and the cunner or blue perelr
On the coast of the Tnited States, south of the Bay of Fundy, they are rarely seen near the shore,
Lut have been found in deep water in all parts of the Golf of Maine snd Massachusetts Bay,
and alsze abundantly south of Cape Cod.  In the fall of 1880 the United States Fish Conunission
obtained great quantities of thewn, young and old. DeKay ineladed this sk in kis New York Hsi.
stating. however, that it was very rare in those waters. He rewarks that ¢ the coast of New York
ix probably its extreme southern limit”

Of late vears none lLiave been taken south of the locality already mentioned, which was in
water from one to three hundred fathoms in depth, 4t the inner edge of the Gulf Streamn, from fifty
to one hundred iwiles southwest of Newport, and about the same distance east of Sandy Hook.
A hundred or two hundred miles farther south it is replaced by a fish resembling it somewhat in
form and color, Scorpena dactyloptere De la Roche, discovered by the Fish Commission during
the past year; and by Scorpeena Stearnsi, detected at Pensacola by Silus Stearns, and at Charles.
Yon by C. II. Gilbert.

Lt may fairly be said that the Jtose-fish, as a shore species, is not known south of parallel 429
which is 13° south of its transatlantic limit. When the deep waters of Southern Europe h.am-
been a¢ carefully explored as those of the United States, it is probable that the range of this fish
will be ext;euded considerably farther t{) thewsouth.

i]n (list!]]( tmn from thc “bluu pere h” or ‘“‘canner? ( Ctenolabras adapenw), w'hieh it membles in form, but nﬂt
in eolor.
tGUNTHER; Cat. Fishes Brit. Mus. 2, p, 96,
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The temperature range of tlie Rose-fish corresponds closely to that of the balibot, and its
limits will, on more careful study, probably be found ineluded between 32° and 500, It is fornul
everywhere on the shallow off-shore banks north of Cape Cod, where it attaius its greatest size.
A gpecimen, brought in by one of ihe Gloncester halibut schooners, was about two feet in length
and weighed about fourteen pounds. Along the Maine coast they arve much smaller than this,
rarely exeeeding eight or ten inches and the weight of twelve ounces, but oceasionally growing to
tlie weight of one and a half pounds.

In Scandinavia there ave been recognized two specics: one, o large, orange-colored form,
inhabiting decp water, known to the Norwegians as the < Hed-tish ™ (Rid-tisk), and eonsidered to
be: 8. marinus (8. nerwegicns); the other, a smaller species of much deeper color, ealled the
“ Lysanger,” and described by Kroyer under the name @8, cirdparus.” and by Lkstrom as N8,
regulns”  After the most eareful study of all the specimens in the Nutional Museom, we hiave
Leen unable to recognize more than one species on ong coast, and recent Norwegians iclithyologists,
among them espevially Mr. Robert Collet, believe that the two Norwegian fortms are nol sctually
distinet speciex, hut that the smaller one is simply o pigmy raee wlich is especially adapted
to tife in the long, shallow fiords of that region. Dur. Liitkeu, always conservative, is inclined to
believe the two forms distinet, regarding the large fish of the deep water as the primitive tyvpe
from whiel the smaller littoral form has Dbeen derived by development.  According to the last-
wentioned aathority, the two foriss have very different geograplical disteibudion, S, ciriparus
inhabiting the shallows in the vicinity of the Ifaroe Islands, Southern Bweden, Norway, and New
England, but unknown to Great Britain, Denmark, Finmsark, Iceland, and Greenland; while S,
sarinus is fonnd in Greenland and Ieeland aud ali the length of the Norwegian coust, in Bpitzber-
gen, Biren Island, on the coasts of Denwark, and oceasionally in the north of England and
Ireland, Possibly, he suggests, it inhabits the dvep waters at a distance from shove, off the Iaroe
Islands and North America, but that is not yet certainly known. 8. rieiparus, then, hie declares,
is a form less arctic as well as more littoral,!

This sabject is here referred to in the hope thut additional observations may be drawn out
teuding vo settle the guesfion whether or not there are two forms of Sebasies on the American
coast. It seems, however, improbable, since the physical conditions are so different frome those
under which they ocour on the other side of the Atlantic.

The food of the Rose-fish consists, like that of its cousins, the Sculping, of suwll fish, crastu-
ceans, and, to some extent, of mollusks, although its tecth are not formed for erushing the thick-
shell species. In Greeuland they are said to feed upon the pole-iounder. A specimen taken oft
Eastern Point, Gloucester, iu July, 1878, had its threat full of shrimp-like crustaceans (Mysis 5.0,
and others, taken at Eastport, were feeding extensively ou a larger erustucean (Thysanapodi sp.i,
which is also a favorite food of the mackerel. They may be caught with almost any kind of bait,
but are not, like their associntes, the cunners, given to feediug upon refuse substances, and, bueing
also inore shy and watchful, cannot be captured in bag-nets. They breed in summer, from Jane
tu Beptember, in deep holes in Massachusetts Bay and off the coast of Boeuthern New England,
where it has not been uncommon for the Fish Commission to obtain theusands of young one,
two, and three inches long, at one set of the trawl-net, and ulso adults full of spawn. The young
are lighter in color thau the adults, and are conspicuously banded with reddish-brown upen a
grayish ground. The young constitute a favorite food of the eodfish, while, at ali uges, they ure
preyed upou by the halibut and other large preddwoua Bishes of the cold-water districts.

11879, LYUTEEN, CHR.: Forelobxge Meddelelaer om nordiske [lkefiske (Loﬂmdm) <Artnk af V:tlensk Medrlel,
vatarh, Foren, 1R70, pp, 355-383,
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Althongh the Rose-fish is much esteemed as an article of food, and is eanght iv considerable
nambers all along the coast of Maine and the British Provinees in the scason when it frequents the
shallows near fhe shore, aud in winter at Gloueester when flocking in large numbers into the
harbor, the most extensive fisheries are probably on the coast of (Greeuland, where they are highly
prized by the natives, who feed on the flesh and use the spines of the fins for needles, and in
Massachusetts Bay, where great quantities are taken DLy the Irish market-fishermen on trawl-
lines. In winter they are occasionally found in the New York markets, and on one or two ocea-
sions have been brought in considerable numbers to New Haven, and even to Philadelphia.
The flesh is firm, rich, and delicate in flavor; the young fish, fried erisp, make an excellent substi-
tute for white-bait.

84. THE BOCK C0DS OF THE PACIFIC.
By Davin 8. JORDAN.

[On the Pacific coast, as has already been stated, the fishes of this family, known as Rock-cod
and Rock-fish, arve of great importance. They are diseussed at length by Professor Jordan, who
writes:]

Oune of the most remarkable foatures of the Californian fish fauna is the enormous abundance
both in individuals and in species of the group of SBcorpmnida. All of them are excellent food-
fishes, and searcely a boat returns from any kind of fishing in which these fishes do not form a
congpicuous part of the catch. In every fish-market they are found, and from their large size
and brilliant eoloration they are everywhere the most cougpicnous fishes on the stalls.

These fishes have so many traits in common, that a review of the group as a whole is desira-
ble before we proceed to the consideration of the several species.

Namus.—These fishes are universally known by the names of Rock-fish and Rock-cod, The
datter name iy the one most commonly heard, the other name being apparently a reaction against
tle obvions error of calling these fish “Cod.” The name Rock-fish is an appropriate one, and in
time it will probably supplant that of Rock-cod. The name Cod or Cod-fish is never applied to
them withont the accompanying * Roclk.” Iuthe southern part of Oaliiiomia, the name “ Garrnpa”
or ‘“Grouper” is in common use, especially for the olivaceous species. This is a Portugnese word,
and belonged originally to the species of Hpinephelus and related genera. Different species have
algo speeial names, mostly given by the Portuguese fishermen. These are noticed below.

The average size of the species of the group is abont fifteen inches in length, and a weight
of two or three pounds. Some of them reach u length of nearly three feet, and a weight of twelve
pounds. Nothing is known of their rate of growth.

The greatest abundance botk of individuals and of species in this group is to be found from
Santa Barbara to San Francisco, the maximum ahbout Menterey. They ocenr from Cerros Island,
where they are rather scarce, ut least as far as Kodiak, and other species similar are found on the
coasts of Japan, Chili, ete. The individuals are extremely local. Most of the species are found
ubout rocky reefs, often in considerable depths, and they probably stray but little from their abodes.
In general, the red species inhabit greater depths than the brown or green ones, and the latter
swim about more freely. Their abundance on certain reefs about Monterey and the Farallones is
doubtless being diminished; elsewhero there has been little danger of overfishing. All are preda-
tory and voracious, feeding mainly upon other fishes, and sometines on crustaceans,

All of the species are ovo-viviparous. The eggs arc small and exceedingly numerous, and are
hatehed within the body. The eggs themselves are bright yellow. In the spring, at a season vary-
ing with the latitade and perhaps with different species, these yellow eggs tarn to a grayish color.
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If then exawnined, the two eyes of the young fish can be distinetly seen. Later 2 slender body
appears, with traces of vertical fins, the length then being about one-fourth to one-third of an iuch.
They arc probably extruded at about the Jengih of one-third of an inch, and in » very slender and
pellucid condition, as I have never seen them in any more advanced stage of development.  Noti-
ing ig known of the modes of copulation, nor of the circumstances under whicl the younyg are
execluded, but the time of breeding iz probably for the most part in May. Young fishes of one and
# lhalt to two inches are cominon in Angust, and in the fall they are large enough (8. paucispinis,
Slavidus) to e taken with hook and line from the wharves. Individuoals of less than six or
eight inches are rare in the spring, and the fish of that length are probably a year old.

The cunemies of these fishes are of course their predatory neighbors, and the larger individ.
wals prey upon the smaller. The hag-fish (Polistotrema) destroys considerable numbers. They are
usually very free from internal parasites.

All the members of this family rank high as food-fishes. The flesh is firin and white, and,
although not very delicate, ir of & fair quality, That of Scorpenae guttate is probably best; that of
Sebastichthys mystinus brings the lowest price in market, but the prejudice agaiust the latter species
perhaps rests on its color,

BCORPENE (Scorpena guttata Girard).—This species is known by the names “ Scorpene,” «“8cor-
pion,” and * Senlpin,” +# Scorpene” (Scorpina}, in common use among the ltalian fishermen, is,
of course, the namwe of Scorpena porcus, S, scrofe, and other Mediterranean fishes, transferred to
this very similar North American fish. The wound made by the dorsal spines of this fish is
excessively painful, far jwore 80 than the sting of a bee, as though the spines had some venomons
geeretion. The pame Srorpene is evidently derived from this. This species reaches a length of
something over a foot and a weight of about two pounds. It is fouid ouly from Point Coneepeion
southward to Ascension Island, living about rocks and kelp, but often entering the bays. It is
generally common, and takes the hook freely, It feeds upon crustacea and small fishes, and spawns
in spring. Nothing distinetive is known of its breeding habits. As a food-tish it ranks with the
best, beiug superior to the species of Sebastichthys, and it always is in good demand wiere known,

BLAcK -BANDED Boox -¥isH (Sebastichthys nigrocinetus {Ayres) (ill).—This species has, so far
as we know, received no distinetive name from the fishermen. It reaches a weight of about four
Pennds and a length of eighteen to twenty inches. 1t ropges from Monterey northward, being
found only in deep water (ten to twenty fathoms). About San Francisco it is exceedingly rare, not
balf & dozen usually coming into the markets in a year. In the Straits of Fuea and outside in the
open ocean it is tolerably abundant. The food and the breeding habits, so far as known, differ
little in lis tamily, and the general remarks on the gronp apply to all the species of Schastichthys.
As a food-fish this species sells readily on account of its brilliant and attractive colors, second only
in brillizncy to those of the * Spanish Flag.”

TREE-FISH (Sebastichthys serrviceps Jor. & Gilb.).-—Wherever this species receives a distinctive
name, it is known as thé ¢ Tree-fish,” an appellation originating with the Portugmese at Monterey,
and without obvious application. Southward it is confounded with other species as & Garrupa.
Its size is rather Jess thap that of §. nigrocinctug, which it much resembles. It ranges from San
Martin Tsland to San Francisco, being fonnd in rather deep waler among rocks. 1t is most
common about the Santa Barbara Islands and is rare in the markets of San Franeisco. Itis &
handsomely-colored species, and therefore sells well in the markets.

BPECELED GARRUPA (Sebastichthys nebulosus (Ayres) Gill).—This species is knowi as “(zar-
rupa? and 4 Reock Cod,” rarvely receiving any distinetive name. It reaches a weight of three and
one-half pounds. It ranges from Monterey to Puget Bound, beiug generally common it all points,
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and most abundant northward., It lives in water of moderate depth. It forms about two per
cent. of the total rock-fish catch, and is always readily salable, Tt is the most attractive in eolor
of any of the dark-colored species. '

BLACKE AND YELLOW GARRUPA (Sebastichthys chrysomelas Jor. & Gilb.).—This rpecies also
s confonnded under the names “ Garrapa® and *Rock-cod.” It is one of the smaller species, reach-
ing & weight of about two pouruds. If ranges from San Nicolas Island to San Francisco, and is
generally comtmon in water of moderate depth, although not one of the most abundant species.
It is an attractive fish in color and therefore readily salable.

* FPLESH-COLORED GARRUPA (Nebastichthys carnatus Jor. & Gilb.},—This speeies reaches a
somwewhut larger size thau the last, and ranges from Santa Barbara to San Francisco., About San
Francisco it is ceonsiderably more abundant, forming nearly seven per cent. of the total rock-
fish catch.

YELLOW-BACKED NouK-visH (Sebastichthys maliger Jor. & (ilD.).—We have heard no dis-
tinctive name for this species. It ranges from Monterey to Puget Souud, in rather decp water.
It is not very commou about San Francisco, bui many are caught in the Straits of Fuea. It is one
of the largest of the species, reaching a weight of six or eight pounds. As a food-fish it is not as
good as some of the others. :

RED GARRUPS (Sebastichthys caurinus and sobsp. verillaris Jor. & Gilb.).—This species is
known as “Gurrnpa,” ¢ Roel-fish,” and ‘¢ Rock-cod.” It reaches a length of t{wenty inches and a
weight of six pounds. Tt ranges from Ban Nicolas to Puget Sound, being generally common in
water of moderate depth, It is subject to greater variations than any of the other species in the
different parts of its range. It forms about seven per cent. of the total roek-cod cateh.  Tts flesh
ranks as about average.

GRrAss Roog-pisi ( Selastichthys rastrelliger Jor. & Gilh.}.—This species, like all those of dusky
color, is known ag ¢ Garrupa.” At San Franeisco it i9 often ecalled ¢ Grass Reck-fish,” perhaps
from its color. 1t reaches a weight of two to four pounds, It lives in water of moderate depth,
and is rather common everywhere from S8an Nicolas to Humboldt Bay. Its nbundance is greatest
south of Point Concepeion. Tt is said to be the best of all the Rock-fish for the table, and to b
an espuecial favorite with the Jews. :

BrowN ROCK-FISH (Sebastichthys auriculatus (Girard) Gill).—This species seldom receives a
distinetive name from the fishermen. It reaches a weight of three or four pounds, although us
usually seen in the markets it is smatler than any other of the apecies. This is owing to the fact
that its young are eaught in scines in the bay, while those of other species are less frequeutly
taken, und then ouly in the open ocean. It ra-uges} from San Martin Island to Puget Sound, living
in ghallow water and entering all the bays, and being taken with a hook from all the wharves. It
is thos apparently more abundant than any other speeies, although in actual numbers probabiy
many of the deep-water forms (8. favidus, pinniger, rosaceus) far exceed it. As a food-fish it is held
in lower esteem than most of the others.

PescE VERMIGLIA (Sebastichthys chlorostictus Jor. & Gilb.).—This species is known as # Peste
Vermiglia,” or « Vermition-fish,” by tlie Portugnese fishermen at Monterey. It is known only from
Monterey Bay and the Farallones, ocenrring aboat the rocks in considerable depths of water and
being taken ouly with the hook. In its native hauuts it is not a rare species, It reaches's weight
of three or four pounds, and is excellent food.

FLY-FISH (Bebastichthys rhodochloris Jor. & Gilh.).—The i'uexi)licable name of ¢ Fly-fish"?isgiven
to this species by the fishermen at Monterey. Like the preceding, it is known only from very deep
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water about Monterey and the IFarallones. I is one of the smallest species, rarely weighing more
than a pound.

JORSAIR (Sebastichthys rosacews (Grd.) Lock).—This species is knewn to the IPortuguese fisl-
ermen at Monterey by the nate “Corsair,” a nane of anknown application transplanted frow the
Azores. It is one of the smallest species, rarely weighing mere than a pound and a hudf. It
ranges (rom Santa Barbara to San Franeiseo, in deep water, und, where found, it is the most abun-
dant of the red species. When the weather perniés outside fishing with trawl-lines, this is one of
the most abundant speeies in the San Franeiseo markets. It runks high as a food-fish.

BrorTED CORBSAIR (Sebastichthys constellatus Jor, & Gilb.).—In size, distribution, habits, dnd
value this species agrees with the ¥ Corsair.”  H is, however, eonsiderably less nbuudant, althougl
not a rare tish in the markets of SBun Franciseo,

YELLOW ROOK-FISH (Sebastichthys wmbrosus Jor. & Gilb,)—Two specimens only of this species
are known, both of which are from Santa Barbara.

SPANISH FLAG (Sebastichthys rubrivinctus Jor. & Gilb.).—At Monterey this species is known
by the very appropriate name of “Spanish Flag,” from its broad bands of red, white, and red. 1t
reaches a weight of about six pouuds., It is found in very deep water on rocky reefs abont Hanta
Barbara and Monterey. It is perhaps the least common in the markets of all the species, except
Sumbrogus. In eoloration it is the most brilliant tish on the coast.

ReD BRocr-risy (Sebastickthys ruber (Ayres) Lock.).~This species is nsnally the ¢ Hed Roeck-
fish” peer excellence. At Monterey it is called by the Portugucse ¢ Tawbor,” a name evidenily
transferred from some Atlantic species. It probably reaches a larger size than any otlier species,
attaining a weight of twelve or more pounds. It ranges from Santa Barbara to Puget Sound, iis
abundanece increasing to the northward. It lives in water of cousiderable depth. Tn the warkets
of San Franecisco it is one of the wost commmon species. Large speciipens albont Vietoria, iu the
Btraits of Fuca, hod the skull above the brain infected by an encysted parasitic worm. (ireat
numbers of them were seen in the Straits of Fuca, according to Mr. Swan, swhonring stupidly near
the surface, 8o torpid that the Indians killed them with clubs. According to the Indians, they had
been struck by the Thunder-bird, which, with its companion, the Lightning-fish, causes many of
the plienemena in that region. The smaller specimens of this species rank well as food-fishes; the
larger ones are likely to Le coarse or tough.

RASHER (Sebastichthys miniatus Jor. & Gilb.).—This species is known to the Portuguese s
Monterey as the “Rasher,” a name of unoknown origin and orthograpby. It ranges from Santa
Barbara to S8an Franeisco, living in water of moderate depth. It is comparatively commeon, and is
frequently seen in the markets, though in much less numbers thav S. ruber and S, pinaiger.  In size
and quality it agrees closely with 8. pinniger.

ORANGE ROCK-FISH (Sebastichthys pinniger (Gill) Lock.).—This species is nsually caited shnply
“Red Rock-cod” or “Red Rock-fish” and not distinguished from the two preceding. The Portu-
guese at Monterey know it by the uname “Fliaum,” a word of unknown origin. It is one of
the largest species, reaching a weight of eight or ten pounds. It ranges from Monterey to Puget
Sound, being generally very abundant in deep water, where it is taken on trawllines. This
is probably the most abundant of the larger species. At San Francisco individuals are often
found with black discolored areas, looking like ink-blotches, on their sides. No eause for this has
been noticed, and if it Le o disease it does not seem to discommode the fish, In the market this
8pecies grodes with 8. ruber, and, like it, is often split and salted.

GREEN GARRUPA (Schastivhthys atrovirens Jor. & Gilb.).—~This species is commonly kuowa
4% “Garrupa” and “Green Bock-fish,” being rarely distinguished from 8. rastrelliger. Ttreachesa
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weight of about three pounds. It ranges from Ban Diego to Monterey, being more sontherly in
its dixtribution than the other species. It lives in rocky places, in ratlier shallow water, and is gen-
erally common, especially south of Point Concepeion. 1t is considered excellent food.

ReIna (Sebastichihys elongatus [Ayres) Gillh,—This species is known as & Reina® {Queen) at
Monterey. It is o small fish, reaching o weight of less than two pounds, and kives in deep water
abowi Monterey anud 1he Faralloncs, It is never very common in the markets, nlthough frequently
taken in considerable nambers,

Ry ROCK-FISH OF ALASKA (Sebastichthys proriger Jor. & Gilb.).—In habits this species angrees
with 8. clongatus. It is uenally still smaller, rarely weighing more than a pound. 1ts range
extends northward to the Alentian Islands, where it rcaches a large size, and is of considerable
importance as o food-fish.

VIuva {Sebastichthys ovalis (Ayres) Loek.),—This species is known at Monterey as * Vinva”
{Widow); the reason not evident. It reaches a weight of three or four pounds. It is found from
Banta Barbara to Monterey, in deep water, and is seldom brought to market,

Sebastichthys entomelas Jor. & Gilb., is a species very similar to the preceding in size and
habits. Thus far it has been only found in deep wator outside of Monterey Bay.

Brack Bock-FIsg (Sebastichthys mystinug Jor. & Gilb.j.—This apecies, usually called the
“Black Roek-fish,” in Puget Sound is known, with its more abandant relative, Sebastichthys mela-
nops, as the “Black Bass.” The Portuguese at Monterey call it “ Pesee PPréire,” or Priest-fish, in
allusion to its dark colors, so different from those of most of the other members of the family, It
reaches o weight of five pounds, but as usually seen in the markets varies from two to three, It
ranges from Santa Barbara to Vancouver’s Island, inhabiting water of moderate depths. It is
much more abundant about Monterey and San Francisco than either northward or southward, and
Iarge numbers are taken in Tomales Bay. In the markets of San Fraueisco it ig found, taking the
vear through, in greater numbers than any other species, It sells at a lower price than the others,
its color cansing a prejudice against it, although the quality of the flesh doubtless differs little
from that of the rest.

ALA8EA BLAOK Roox-Fisn (Sebastichthys ciliatus (Tiles.) Jor. & Gilb.).—Specimens of this
species from the Alentiun Islands are in the Nationat Musenum. Nothing distinctive is kpown in
regard to its habits, which probably agree with those of 8. melanops, :

SIOTTED BLACK ROCK-Fisn (Sehastichthys melunops (Grd.) Jor. & Gilb.).—This species is
confounded with 8. mystinus Ly the fishermen, under the name of *Black Bass” in Puget Sound,
“ Black Rock-fish ™ in San Franciseo, and  Pesce Prétre” at Monterey. In size and value it agrees
with &, mystinus. Its range is more northerly, from Monterey to Puget Sound, being not very
coniuion at San Pranciseo, and one of the most abundant apecies in Puget Sound.

YRLLOW-TATIL ROCK-FISH, (Sebastichthys flavidus (Ayres) Lock.).~—This species is oceasionally
called the ¢ Green Rock-fish” or 4 Rock-coul” at San Franeisco. At Monterey it is always knowu by
the appropriute pame of “ Yellow-tail,” the caudal fin being always distinctly yellow. To distinguish
it from the Yellow-tail of farther south we may eall it the Yellow-tail Rock-fish, This species reaches
w weight of 8ix or seven pounds, but its usual weight is about two. I¢ ranges from Santa Catalina
Island to Cape Mendocino, and is taken Doth in deep water and near shore. About Monterey and
Ban Franciseo it is very abundant, and is one of the principal species in the markets. -As a food-
fish it is considered as one of the Lest iu the group.

Boceaccie (Sebagtedes puucispinis (Ayres) Gill).—.Abont Mobnterey and San Francisco this
species is known aa “ Boceaceio®” or “Boecac' (hocateh) to the Italinns, aud as < Mérou” (mdroo) t0
the Portnguese. American fishermen use the name “ Jack,” and those who fish for the young from
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the wharves call them ¢ Tom-cod.,” The name “Boceaecio” (Big-month) is very appropriate;
¢#Mérou” is transferred from Atlantic species of Epingphelus; “Jack” comes from the species of
Fwox and Stizostedium whiel in the Southern Btates are called by that vame. This species is one
of the largest of the group, reaching a weight of twelve to fifteen pounds, Its average size in the
markets is greater than that of any of the others. It ranges from the Santw Barbars Islands to
Cape Mendocino. 1t inhabits reefs in deep water, only the young coming near the shore, It is
rather more abundant sonthward than about San IFranciseo. It iz, however, 1 common market-
fish, and its flesh is considered excellent. It is probably the most voracions of the family,

Five species of the genus Sebastichthys, namely, S, melanops, S. caurinus, 8, maliger, N. proriger,
and S. eiliatus, attain to large size and considerable commercial importance in Alaska, and are
discussed by Dr. Bean in his paper on the ¥ SHORE FISHERIER OF ALASKA” in another section of
this work. 8. melanops is called ¢ Black Baes” at Sitka.

85. THE ROCK TROUTS—CHIRIDXA..
By Davip 8. JORDAN.

A family of fish of considerable importance on our Pacific coast is that of the Chiride, or Roek
Trouts, no representatives of which are known in the Atlantic. One or twe species of the family
acenr in the Sea of Japau. _

BorEGATA {Hexagrammus Stelleri Tilesins).—This species is known in Puget Sound by the
Htalian name of ¢ Boregata” or “Boregat’.” The name “Stariing” is applied to some fish, supposed
by us to be this species, in the Struits of Fuca. It reaches a length of fifteen inches and a weight
of three pounds. It ranges from Puget Sonnd to Kamtschatka. In Puget Sonnd it is compara.
tively abundant, living about rocks. It spawns in July. Tt feeds on crustacenus, worms, and
fishes, and apparently gets its food on the bottem in deep water, as the animals taken from
its stomaeh are often of a kind not seen near shore, Its intestines are very often full of long
renioid werms, supposed to Le parasitic. As a food-fish, it ranks with the other Rock-trout, being
of fair quality, but inferior to Ophiodon and Sebastichthys.

GREEN Roor Trovr (Hevagrammus lagocephalus (Pallag) Jor, & Gilb.}.—This speeies is
confounded with others of this genus nunder the names of ¢ Roek Trouot,” ¢ Sea Trout,” + Borega:t’,”
and ‘“Bodieron.” Ap Cape Flattery this fish and the preceding receive the Indian name of
“Tsebargua” In size apnd value it corregponds very closely to the preceding. Tt ranges from
Mouterey to Kamtschatks, being nowhere very abundant, although not a rare fish, Its food is
largely ornstacean. 1ts flesh, like that of Ophiodon, is often colored green.

SroTiED Rock TRouT ( Hevagrammus decngrammus (Pallas) Jor. & Gilb..—The name “Bore-
gata” js applied to this species by the Italians on Puget Sound. The name *‘ Rock-eod” s also given
to it. From San Francisco southward, the names ¢ Rock Trout” and “Sea Trout” are common.
The Pormtugaese ay Monterey eall it * Bodieron™ 11 reaches n length of fifteen mehes wnd o weight
of two or three pounds, It ranges from Sap Luis Obispo to Alaska, and is much more generally
cotnmon than any of the other species, and large numbers are brought into the market of Sa-l_l
Francisco. It lives in roeky places at no grest depth, To feeds voraciously on crusiaces anil
wormg. It spawns in July. 1t dies at ouce on being taken from fhe water, and the flesh hecomes
rigid and does not keep as woll as that of the rock-fish. It is a food fish of fair gmality, but not
extra. The sexes are very uulike in color, and have been taken for distinet species.

CuLrus CoD (Ophiodon clongatus Girard).—This species is universally culled « Cod fish”
where the true cod is unknown. About Puget Sound the English call it “Ling.” Among the
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Americans tle word *oeod” is used with some distinetive adjeetive, an Caltus Cod {(**cnltus” mean-
ing, in the Chinook jargon, of Ltle worth), “ Bastard Cod,” ¥ Buffalo Cod,” ete,  The name “Blne
Cod? is also given to it from the color of its lesh, The name “Rock Cod” applied to other Cliroids
and to Sehastichthys, and ibence even trapsferred to Serranus, comes fromn an appreciation of their
affinity to Ophiodon, and not from any supposed resemblanee to the true codfish.  The Cunltas Cod
reaches a length of five feet, and a weight of ity or sixty pounds, the largest specimens being
taken in novthiern waters,  Many very small ones come into the San Franciseo market, being naken
in the sweep-nets of the paranzelle, These weigh less than a pouml; the average of the large ones
js from =ix to ten pownds, It rapges from Santa Barbara to Alaska, being very abnndant cvery-
wlhere north of Poiut Concepeion. Tt lives about rocky places. and sometimes in cousiderable
depths, and spawns in summer. It feeds npon tishes and erustacen and is excessively voracious,
It otten swallows a red roek-fish when the latter is on the hook, and is thus taken. Like other
large fishes, it in subject to the attacks of the hag-fish {Polistotrema).  As u food-fisl it holds a
high rank, heing considered rather superior to the rock-fish.  From its great abvndanee, it is one
of the most important fishes ou the Pacific const.

Faniolepis Tatipinnis Girard.—This specics ranges from San Franciseo northward in deep
witter. It reaches a length of about @ foot, and is of o econcinie valie,

Oxylebius pictus Gill.-—This bright-colored little fish ranges from Santa Barbara to Vancotiver's
Isiand, Jiviug among vocks near shore. It reaches a length of six inches, is rarely faken, and theun
used only for bait.

Myriolepix zonifer Lovk.—The single specimen known was taken at Monterey.

Brack CANDLRE-FIgn {Anoplopoma fimbria (Pallas) Gill}.—This species is known in Paget
Sound by the name of % Horse-mackerel,” At San Francisce it is usually called © Candle-fish.”
In the murkets it is kometimes frandulently sold as Spanish mackerel. It reaches a length of
twenty inches and o weight of five pounds. It ranges from Monterey northward to Sitka, in rather
deep wuter, and is generally eommon, especially northward. At Beattle it is one of the most
abundant fishes, but iu the S3an Francisco market it is seldom seen in large nambers. It feeds on
crustaceans, worms, and small fishes. As a food-figh it is held in low esteem, the flesh being rather
tough and tasteless. _

In the Straits of Fuca it reaches a much larger nize than bas been noticed elsewhere. 7t is here
very highly valued by the Tudians, according to Mr. Swan. It is called by the Indians ¢ Beshow.”

In Alaska, according to Dr. Bean, the most important chiroid fishes are Ophiodon elongatus,
Anoplopome fimbria, Hezagrammus decagrammus, H. lagocephalus, H. ordinatus, H. asper, and the
“Yellow Figh,” « 8triped Fish,” or “Atka Mackerel,” Pleurogrammus monopterygius (Pullas) Gill,
which {5 the chief of them ail. This fish i8 most abundant about the Aleutian chain and the
Bhumagins, its northern limit as new understood being about Kodiak, and its western limit ab
Attw. 1t eongregates in immense schools, and ean be taken in purse.seines like the mackerel,
which it strongly resembles in taste after being salted in the same manner.

86. THE TAUTOG OR BLACK-FISH—TAUTOGA ORITIS.

NaMEZ.—~—One of the best known shore species of the Atlantic coast is the Taatog or Black-
fish. This fish is now found in greater or less abundance from 8aint John, New Branswick, t0
Charleston, Bouth Carolina. East of New York it is uaually called Tautog, a name of Indian ori-
gin, which firat oecurs in Roger Williamg’ ¢ Key to American Language,” printed in 1643, in which
this fish is enumerated among the edible species of Southern New England. ‘.‘Tmitag_gg” would
consequently seem to be a word from the dialect of the Narreganscts Indians. On the eda{st of Rew
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York itis called “ Black fish”; in New Jersey also © Black-fish ™ and “Swmooth Black-fish,” 4 Tantog,”
or “Chitb”; on the eastern shore of Virgimia “3Moll,” ot #*Will George™; at the moutl: of the
Chesupoake “8alt-water Claub,” and in North Caroling the “Ogsterfish.”  OfF all these names
Tantog iz by far the most desirable for general use. There are several other species along our
coizt called Blaek-fish, especiully the sea-bass, whicl: is often associated with the Tantog. The
names Oyster-fish aud Chulby are also pre-engaged by other species.

DgrRipUTioN.—Though the present geographical distribution of the Tautog is well nnderstood,
there is reason to believe that its range iag been very considerably extended in the present century
by the agency of man., That this species wag known in Ithede Island two handred and thicey
years ago is reasonably certain from the reference by Roger Willinms, alveady referved to, and
iu 1776 it was stated by Schoepf that it wias very abundant in summer af New York, 1t isin
greatest abundavee between the southern angle of Cape Cod and the (apes of Delaware, which
would indicate that within these limits, at least, the specivs has alwavs existed. The waters of
Long Island Sound and these immediately adjoining scemn especially well adapted for its regidence.

Mitchill, writing in 1814, remarked: * The Tautog was not orviginally known in Massachusetts
Bay:; bat within a few years he las been carried beyond Cape Cod, and has inultiplied se abun-
dantly that the Boston market has vow a il sapply withour tlhe necessity of jwporting from

Newport aiud Providenee.” This statement is cowfirmed in o way by Mr, lsane Hinekley, of Phila-
delphia, wlio tells me that in 1824 he saw several individoals from Coliasset Rocks, Jerusiaien Road,
Massachusetts, and that the fish was at that time said Dy the fishermen (o be entirely new to them,
Storer, writing abouwt 1867, remarked: “Althiough a few years omly lrave passed sinee tlis species
wus brought into Massachusetts Day, it is now taken along o large portion of the coast. At
Plymonth, Nahaut, and Lynn, at some seasons, it is foand iu considerable numbers, nnd is tre.
quently eanghbt from tle bridges leading from Boston,  Tle Doston market is for the most part
supplied by Plymouth and Welltleet.,”  As early as 1851 they had spread northward to the Bay of
Fundy, and in that year it is stated that many were sold in the fish market at Saint John, the
largest of which weighed eight ponmds: My, Lanman wrote that he olntained there in July and
Augnst specimens nineteen inches long and weighing four pounds.

The rocky sheres of Cape Ana seem particularly well adapted to its pecaliar habits, and large
numbers arc annually obtained from the rocks. So long has it beeu acclimated and so well
known is it, that the local authorities of that region are inelined to doubt that it is not native,
The “irloucester Telegraph” of May 5, 1860, challenged the statement that the Tuutog was a new
fish, declaring that many years ago they were very plenty, and that after a peviod of searcity they
reappearcd. So abundant bad they become in 1830 in the harbor of Wellficet, Massachusetis, that
flree Connecticnt smacks were accustomed summer after summer to devote their entire energies to
their capture in this lovality, and this fishery has continued up to the present day. In sandy
localities, like the harbor of Provincetown, they have never secuared a firm hold, though large
specimens arve sometimes taken npder the wharves.

As to the extension of the range of this apecies sonthward we bave the stutement of' Holbrook,
quoted by DeKay, writing in 1342 ¢ Atteinpts have been made to introduce this fislh farther
south, but with limited success, I am informed by my friend, Dr. Holbrook, that General Thomas
Pinckney imported from Rhode Island @ smack load of the Tautog and set themn adrift in the
harbor of Charleston, South Carolina, where they are to be found to this day. They are still
occasionally eaught, weighing from one to twe pounds, but never in such quantities as (o be
brought to market.,” Mr. Earll obtained specimens at Charleston in January, 1880, Certain icl-
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thyologists, among whom is Professor Jordan, cxpress skepticism as to the range having been
thus artificially extended southward.

At Cape Lookout, North Carolina, Jordan records the species, under the name “ Qyster-fish,”
as rather common, the young abundant about the wharves. About Norfolk and in the mouth of
Chesapeake Bay they oceur, and also on the coast of Bouthern New Jerzey, where they are taken
in the vicinity of Beasley’s Toint, in the channel ways and along the shores, and they are said to be
somewhat comnmon on the banks off Sandy Hook and in the southern bays of Long Istand. These
sandy regions, however, are not so much frequented by them ag those abounding in roeky beaches
and ledgea.

I ABrFs.— Although the Tautog appears to thrive in cool water, as has been shown by the rapid
extension of the northern range, they seek refuge from too great cold by retreating in winter to
somewhat deeper water than that preferred in summer. Here they appear to take refuge under
the stones and in crevices of the rocks, if we may judge from their habits as observed in aquaria,
their smooth, slimy skins, with scales protected from abrasion by a thick epndermnis, enabling them
to move about among the sharp-pointed rocks unharmed. They are on this account also especially
well suited for confinement in the wells of smacks and in ‘“live-cars,” where it is customary to keep
them living unti] required for market. They appear to enter npon an actual state of hibernation,
ceasing to feed and the vital functions partially suspended. Itisthe opinioun of fishermen that during
the hibernating season the vent hecomes entirely closed up, as ix known to be the case with hiber-
nating mammals. It is certain that they do not retreat far from the shore in winter, and that
very cold weather, especially in connection with a run of low tides, often causes very remarkable
fatalities, There are instances of their death in immense numbers. In February, 1857, after a very
eold season, hundreds of tons drifted upon Lhe beach at Block 1sland, and along the sonthern shores
of Massachusetis and Rhode Island, and a similar catastrophe took place in 1841, In March, 1575,
it is stated that as much as a ton was thrown ashore in the drift ice at Cuttyhunk., They were
seen floating by the Hen and Chickens light-ship for three suceessive days. In Southern New
England they become torpid in November and December. It is stated that they are sometimes
caught as late ag Christmas. [t is probable that many do not enter upon a state of complete tor-
pidity, but remain in a partially active state in deep holes not far from the shore, and that it is
these, rather than the hibernating individnaly, which are especially liable to injury from the cold.
A fow are taken in Rhode Island in midwinter beth by line and in lobster-pots, North of Cape
Cod they are rarely taken except in summer,’ while towards the sonthern limit of their range they
are apparently as abundant in winter as at any other time. Mr. Nathan King, a Rhode Island
fisherman, states that when the sun is very hot the Tantog leaves the clear spots for shelter among
the weeds and rocks.

Foon.—As might be inferred from its haunts and from the character of its strong, sharp teeth,
the food of this fish consists of the hard-shelied mollusks and crustaceans which are so abnndant
among the rocks., In their stomachs have been found, among other things, lobsters, erabs of va-
rious species, clams, moltusks, squids, scallops, barnacles, and sand-dollars. Many of the smaller
mollusks they swallow, shells and all, ejecting the hard parts atter the flesh has been digested.
The common bait for Tautog in the spring is the clam, preferably the soft elam, for at this time the
fishermen say they have tender mouths. In the fall crabs and lobsters are used, the fiddler-crab
and rock-erab being the favorites, They are sometimes taken with a bait of marine worms.

BreropUcTION.—In Narragensett Bay and vicinity they spawn from the end of April untit
August.

1The first of the season were taken at Gloncester May 13, 1381,
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The pound fishermen find them to be fall of ripe eggs when they begin to approach the
shore in early summer. Mr. Christopher I, Dyer, of New Bedford, hus witnessed the operation
of spawning in Buzzard’s Bay in the middle of June, in water abont two fathoms deep. This
was in 1830 or 1860, about two miles east of Seconnet Point. The number of eggs has not yet
been determined, nor is it known how Jong the period of ineubation continues, but young fish are
found abundantly in the eclgrass along the shore in August and September, and have heen
observed at various points from Cape Lookout to Mouomoy. There can be no question, however,
that there are Lreeding grounds near Charleston, Soutlr Carolina, and north to Cape Cod, since the
species is very local in its habits and dees not make loug jonrneys to select spawning beds.  Little
is known of their rate of growth, thongh it is probably slow, Capi. Benjamin Bdwards, of Wood’s
Holl, Massachusetts, kept thousands of small Tantog confined in a pond for five years, and at the
end of that time, when six years old, none weighed more than two and one-half pounds. A half.
pound fish which he confined in a lobster-car, with plenty of room and plenty of food, increased
from one-half to three-quarters of a pound in six months, The average weighi of those sent to
market does not exceed two or three pounds, though individuals weighing ten, twelve, and four-
teen pounds are by no means unusual. The largest on record was obtained near New York in July,
1876, and is preserved in the National Museum —its length thirty-six and opne-half inches, its
weight twenty-two aud one-hatf pounds,

ABUKDANCE,—The abundanee of this species past and present bas been actively discussed
and mach interesting teatimony ot the subjeet may be found in the report of the United States
Commissioner of TFisheries. This was one of the fish regurding whiclr the claim was made that
it bas Deen almost exterminated in Rhode Island by overfishing: upon this point, however, the
opinions of fishermen and experts are much at varionee. In 1870 when, aceording to general
opinion, Tautog had been almmost exterminated in the waters of Narragansett Bay, the records of
Newport fish-markets show that in one day, November 2, eleven men canght aboud 3,000 pounds
of Tantog with hook and line, besides cod and otler fisk, while on the following day the catch
of fifteen wen was 28,000 pounds, Lesides codfish canghi to the amonni of 600 ponunds, being un
wverage of over 2,600 pounds to each man, These eatches compare very favorally with that
recorded at Fir Rock Ledge, Warehan, ten yeurs previous, whew, on the 9th of October, two men
canght, in three hours, 271 pounds of Tantog, a catch which was pronounneed by loeal authorities
the greatest ever made in those waters.! Colone! Lyman, Massachusetts commissioner, writing in
1372, remarked : ‘“Great emnplaint is made of the scarcity of this valued species north and south
of Cape Cod, but especislly near the mouth of Narragansett Bay, where they are said to be not
more than one-eighth as numerous as they were a seorc of years agn.” Althougl much testimony
has been printed in the reports of the Fish Commission of the United States and of Rhode Island,
the general tendency of whicl is to show that old fishermen believe that Tantog and other fish are
nteh Jess abundant than in the days of their youth, nothing definite las yet been proved.

The Tantog has always been a favorite table fish, especially in New York, its flesh being
white, dry, und of a delicate flavoer. Storver states that they are frequently pickled, and may be
kept in weak brine for a loug time, and in this state they are considered by epicures a delicacy.

Tax TauTee oR BLACK-FISH FISHERY.—The capture of Tautog is chiefly accomplished by the
line fishermen of Southern Massachusetts and Rhode Island, and the weir fishermen of the same
district. No one fishes for Tautog alone, and it is consequently more difficult to estimate the

i Barnstable Patriot, October 9, 1860,
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quantity annually taken. About 200,000 ponunds were bronght to the New York market last year.
Loca) consumption is considerable, and the total amount anpually taken may be estimated at from
400,000 to 450,000 pounds. At Teast two hundred fishermen are entirely or partly engaged in this
business between Cape Cod and New York. The cateh of such fishermen in Narragansett Bay i
estimated at 6,000 pounds each annually. This gives in round nuinbers 100,000 pounds taken by
ook and line along this stretech of coast. To this shounld be added 20,000 pounds estimated to be
taken on the voast of New Jersey and sonthward, and 20,000 more north of Cape Cod. Tautog are
algo frequentty taken in the weirs and pounds, and the catel. of these for the year 1876 war esti.
mated as is shown in the following table:

: Founds,

Weirs on northoside of Capo Cod ool o i o i 2,274
Weirs un south side of Cape Cod . __ ... Lo oL 561
Weirs in Vioeyard Sownd ... .. .0 ..o el 20, 220
Weirs in Buzzard®s Bay. .. .. .. ..o Lo ool ool 30,4823
Weirs in Narragansett Bay ... oo o0 Lo, v .- 1D6, 700
Weirs on Block Tsland ... .. oo oo i e 33,153
Weirs it Fisher's Island Sound .. ... ... .. . . oL 14, (00
Weirs on eastertt et of Long Tsland . oL .. ool 34, 0
311, 383

At Nounk, Convectivut, there is in the fall a sexson of “ black-fishing ” wlhich continmnes from the
middle of October nneil the snow beging to fall, about the first of Decemboer,  Aboat tweonty-five men
are engaged in this tishery during the season speeified, some of whom begin a month or two earlier,
They fish in Pishers (sland Soaud at a depth of six to eight fathoms, using erabs and lobsters for
bait. The average cateh of eael man for the season is esthmated by Captain Ashby at oue thou-
sand pominds,  The most northerly poing where there is a regnlar fishery for them is, as has already
Lieen mentioned, in WellHeet Larbor, Aeccording to DeKay, three sinacks were constantly en-
Hoyed from April to November. These smacks doubtless, then as now, hailed from Conneeticut.
In 1374 these vessels were still upon the old ground, one of them hailing from Westport and vone
ot two from New Loadon. One of the skippers was said {o have fished upon this ground every
season for thirty vears. I was tuld in Wellfleet that they ordinarily remained about three weeks
to filt their wells, obtaining in that time from two to four thousand pounds.

Angling for Taotog from rocks is a favorite pursuit of amateur fishermen xll along the coast:
particularly about New York, where there ave precipitons shorés, the anglers standing apen the
rocks. Jaly 12, 1879, Capt. 8. J. Martin caught in this way, at Eastern Doint, Gloucester, seven,
two of which weighed twenty-one and & half ponnds. In Long Island Sound and other protected
waters they ure nsually fished for from a boat anchored among the reefs or near wrecked vessels.
Mitchill, writing in 1814, describes the methods of this fishery better than any other snbsequent
antbority : ¥ Rouky shores and bottoms are the haunts of Blackfish. Long experience is required
to find all these places of resort. Nice observations on the landmarks in different directions are
requisite to cnable a fishing party to anchor on the proper spot. For example, when a eertain rock
and tree range one way, with a barn window appearing over a headland the other way, the boal
lying at the point where two such lines intersect each other, is exactly over some famous rende?-
vous, . . . At some places Black-fish bite best upon the ficod. Iu others they are voracion
during the ebb, Thunder accompanying a shower is an indication that no more of them can ¥
canght. The appearance of a porpoise infallibly puts an end to the sport. Dull westher with an
easterly wind is generally the omen of ill luck. . . . Some persons who Mve contiguous 1o
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the shores where are situated the rocks which are frequented by Tautoy invite the fish there by
baiting. By this is meant the throwing ovoerboard broken clams or crabs to induce the Black-fish
" to renew their visits 3 and fine sport is procured.”

As has been already stated, the Tauteg on the cousts of the United States is extremcly sensi-
tive to cold, and at the approacl of the time of hibernation the vent becomes sealed, the fish thus
becoming prepared for a mirimum consumption of its own fat during its winter sleep.

The subjoined notice of the torpidity of the Tautog and the Senp by Cuaptain Atwood will be
found on page 212 of the Report of the United States Commissioner of Fish and ITiskeries for
18712721

87. THE CHOGSET 0B CUNNEEB-—CTENOLABRUS ADSPERSUS,

The Chogset or Cunner, Clenolabrus adspersus, is very similar in appearance to the Tautog,
though much smaller and far less imporfant, Its range is more northerly. I can ind no record
of its ceenrrence sonth of New York, DeKay remarks: “I am not aware that it is found gouth of
Delawore Bay.” TFrom New York to the Straits of Canso the species is exceedingly abnudant,
heing found everywhere in harbors and bays, particularly in the vicinity of fish-houses where oftal
is thrown overboard. Cnvier had specimens from Newfoundland, but it abounds on the coast of
Labrador. It iz closely related to the “Goldsinny,” Cenolabrus rupestris, and the “Connor” or
« Gilt-bead,” Crenilabrus melops, of Great Britain and adjoining Europe. It bas nunerous commen
names. In Sonthern New England itis called “Chogsel,” a name of Indian origin, sometimes pro-
nounced Cachogset. This pame appears to have been in occasional ure 28 far west as New York,
where, in MitchilV’s time, it was also called ¢ Bluefish.” In Maine, the British Provinces, and in
some parts of Massachusetts the name ¢ Cunner” is in nse, evidently having been brought over by
the English colonisis who remembered & very simvlar fish at home which has this name. In New
Yorlk, in revolutionary times, the name *Burgall” was in use, and coptinued in use at least until
1854, when it is stated by Gill to have been the accepted name in the New York market. This name
als¢ is of English origin, certain species of this family being called *Bergylt” in parts of England.
This name appears to hold in Eastern Long fsland at the present fime, At Provincetown they
are called “ Sea-perch,” and at the Isle of Shoals and occasionally on the adjoining mainland
“ Blue-perch” and ¢ Perch,” this also being a reminiscence of English usage. Af Salem they are
called “Nippers,” and occasionally here and elsewhere “ Bait-stealers.” Where Cunners are found
at all they are exceedingly abundant, avd, though performing a useful duty as scavengers. are a pest
of fishermen, frem their habit of nibbling the bait from their hooks. They are the especial detes-
tation of those who fish for tautog, since the two species are ordinarily found together. Their

‘In Brown’s ‘‘Ameriean Anglet’s Guide,” in the articlo on Tantog or Black-fish, it Is remarked: ““The Black-
ish abounds in the vieinity of Long Island, and is a stationary inhabitant of the salt water, He may be kept for a
lobg time jn ponds or cars, aod even fatted there. When the cold of winter bepnmbs him e refiges to eat any more,
and a moembdbrane is oliserved to form over the vent and elose it. He hegine to regain sppetite with the retnr of
warmth in the apring.” (P. 178.)

. "“Now we know that Tautog hibernate among rocke near the coast and in our rivers, and it hus been ptated by
Mr. L. Tallmaan or Mr Daauiel Church ihat some yests ago, affer a very cold spap, not only many Tauntog wers
washed, ashove frozen stiff, but afterward quantities were alse found dead among rocks off the coast. If, during the
}vinter, they don’t feed as atated above, und this membrane vloses them up, the conclakion must be that they vemain
n a state of torpor or eleep during cold weather. Now it happens that the scup, when first taken by traps, are in a
state of torpor; shey netther eat nor have any passmge. It is probably sealed np like the Tanteg, and nothing in the
slape of food is to be frund within them. Some say they are blind, and they secom hamlly able or willing to move.

*Ths inference, then, is, that the acuyp have also been hibernating within a short distance from the const, in the
oame atafe os the Tautog. Thia would ascount for the atray senp mentioned hy Mr, Senthwick sy having heen oeca-
sioually found in March. A warm day wakes him up, and he visits the shore for a day or se gud (len retaros.  To
my mind this is & more reasonablie way of a}ocouuting for his presence than to mssame that he has Lesn Jeft bohind,
U these faots are aa stated, it is 1o bo preswmed that scnp are  local fish, and do not desve their Jocalitios any more
than Tantog, abous the propriety of the clnssification of which as o local fish there ia no question.”— ATWOOD.
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food is very similar to that of the tautog, except that they cannot swsllow large shells. They
feed also upon dead animal matter, and are among the most important seavengers of our harbors.
Numbers of them may be taken by lowering a net containing a piece of meat or fish and guickly
raiking it to the surface. Like the tautog, Cunners are loeal in their habits, only moving from
the shoal water in extremne cold weather, and, though adapted for living in colder water, rarely
retreat except in the severest weather. In winter, however, they rarely are caught with the hook.
The first of the season of 1881 at Gloncester were caught May 8. A very cold season sometimes
destroys them. It is recorded that in January, 1835, great quantities were frozen and thrown up
on the shore between Gloucester and Marblehead.! In June and Jely they spawn on their feeding
grounds in SBouthern New Eagland, and in July and August young fish three-gquarters of an inch
or more are taken abundantly along the shores. They appear to become adult and to breed when
three inches long, The largest I have observed was taken at Wood’s Holl, in July, 1875: its
weight was twelve ounces, its length ten and o half inches, and it was spawning freely. Storer
claims to have seen them fourteen inches long, and I am assured that they sometimes attain a
weight of two pounds. From Eastport, Maine, to the vicinity of Beston, the Cunner is a favorite
article of food. Elsewhere itis rarely eaten and is nsually regarded with disgust-—a foolish prejudiee,
for it is one of the most agreeably flavored small fishes on our coast. Immense quantities are tuken
with the hook from the roeks, bridges, and boats, especially in the vicinity of cities like Boston and
Portiand. They are also taken in immense guantities in nets, The Irishk market-boats of Boston
make a special business of catching thewn, nsing cireular nets three or four feet in diameter which
are baited and set among the rocks. Dr. Storer records that on the occasion of his visit to Lab-
rador, in 1849, ke found them so pleutiful in the Gut of Canso that, by sinking o basket with a salt
fish tied therein for bait, he continually canght them by the seore, and by putting a few hundreds
in the well of his sloop kept the crew well supplied with fish while at sea on the way to Labrador.
The people of Nova Scotia, like those south of Cape Cod, rarely, if ever, eat the Cunuer. Mr. J.
Matthew Joncs informs me that in the summer of 1563, when the French tleet was anchored in
Halifax Harbor, the sailors canght them for food in great numbera. Abont Saint Margaret's Bay,
according to Mr. Ambrose, they are given as food to pigs: since, however, the pork of fhese
fish-fed pigs always tastes oily, they are generally fed on some other food for a short time hefore
being killed, and well dored with sulphur. It was formerly eustomary in Boston to keep these fish
alive for market in large cars, described by Storer as three feet deep, twelve to fifteen feet long,
closed beneath and latticed at the sides, and anchored iu deep water. Storer states that sometimes
ns many as five thousund fish were kept in a single car, and that these cars were replenished every
week or fortniglit. 1t is impossible to estimate with any degree of aceuracy the guantity of Oun-
ners annnally taken, The catch of the Irish market-boats of Boston cannot fali much short of
300,000 ponnds, and that of the other towns and States on the coast of New England is certain to
be from 200,000 to 260,000 pounds. .

83, THE PARROT-FISHES AND SOME OF THEIR ALLIES,

Several of thre Parrot-fishes oceur on the Florida eoast, notably the Blue Parrot-fish, Platy
glossus radistus (Lion.) Goode, sometimes, according to Jordan, seen in Key West market, and I
bivittatus, known in Bermuda as + Slippery Dick,” recorded by Jordan from Charleston market.
They are gorgeous in color, but the fiesh ia so dry that they are held in slight esteem for table nse.

'Gloncester Telegraph, Jonosry 14, 1835.
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THE RED-FISH, OF CALIFORNIA.

This apecies, Trochocopus pulcher, writes Jordan, is everywhere known as the “Red-fish?: the
name “ Fat-bead? is occasionally used, and it is very rarely called ¢ Bheepshead.” It reaches a
weight of twelve to fifteen pounds. It is fonnd from Poiné Concepcion southward to Cerros Island
in enormonus numbers in the kelp. It is taken chiefly with hook and lpe. It feeds on crustaceans
and mellusks. 1t is taken chiefly by the Chinese, who salt and dry it. It forms half of the total
catch of the Chinese south of Point Concepeion, It does not rank high as a food-fish, its flesh
being coarse. The fat forehead is said to make excellent chowder.

THE SENORITA-FISH, OF CALIFOKKIA,

At Monterey, California, this speeies, Pseudojulis modestus, is known as, * Pescerey ”; south-
ward it is called ¢ Sefiorita.” It reaches n weight of less thau half a pound. It is found in the
kelp from Monterey southward to Cerros Island, and is generally ecommon. It feeds chiefly on
crustacea. It is used chiefly for bait, although the flesh is said to be of excellent quality.

THE KELP-FISE, 0F CALIFORNIA,

This species, Platyglossus semicinctus, bears in company with Heferostichus rostratus, and
perhaps others, the name of *Kelp-fish.” It rcaches a pound weiglt, and a length of nearly a
foot. It is found in the kelp about Santa Catalina Islsnd anhd southward, and is not very abun-
dant, It foeds on crustacea, and spawns in July. Its flesh is said to be of good quality.

THE HuG-FISH—LACHNOLAMUS FALCATUS.

This fish is, according to Mr. Stearns, abundant at Key West and among the Florida coral reefs,
although he has not obaerved it north of the Gulf of Mexico. 1t there attains a considerable size,
and a weight of twelve or fifteen pounds, although the average size is not more than one-fourth
that size. In the Key West market it appears almost daily, and is mizch esteemed for food. This
species occurs throughout the West Indies, and is one of the favorite feod-fish of Cuba, altheugh
its gale iz forbidden by law, on account of the supposed poisonous nature of its flesh. In the
Bermudas it is one of the most important of the food-fish, attaining sometimes the weight of
twenty pounds, It iz eaught by line fishermen among the reeis, at a depth of five to forty fathoms.
Like the other members of this family, it feeds upon small fish and upon botton crustaceans and
molingks. Its brilliant red color renders it a conspicuons object in the markets. During the
different stages of growth its species undergoes many changes of form, and has been deseribed
under several different names. The large adult male is remarkable on aceount of a heavy black
bloteh over the forebead and over the éyes. The name “ Hog-fish? refors to the swine-like appear-
ance of the head, jaws, and teeth. At the entrance to the Great Sound, in Bermuda, is a reef called
Hog-fish Shoal, which is surmounted by a beacon bearing an enormous effigy of 2 Hog-fish in metal.

89. THE DEMOISELLE AND THE CICHLID FAMILIES.

Among the reefs of Florida two or three species of the family Pomacentride are abundant.
Most prominent among these is the ¢ Sergeant Major,” Glyphidodon sawatilis (L.} C. & V., called
In Bermuda the ¢ Cow-pilot,” from an alleged habit of being always fonnd in the society of the
“Cow-Gsh,” or Ostracion. This fish sometimes attains the length of ten inches and the weight of
& pound or so, but is usually of a smaller size and is not highly esteemed for food. It is found
thrf*_ushout the tropical waters of the entire world.
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There are several smaller species of this and of allied genera in the (ulf of Mexico, and on
the western side of the Tsthmas of Panami and ju the Galf of California,  On the Gnlifornia coast
oeeurs a species, Pomaeentrus rubicundus, congficuous by reason of its uniformiy deep crimson or
orange colovation, which is usnally known as the “ Garibaldi®” among the Italinus. The names
“Gold-ish ? and < Red Derelt”™ are wlso nsed, all of them referring to its brilliunt orange eolorations,
it reaches a weight of tliree pounds, and » length of less than a foot. It is fonnd about the Santa
Burbary Lelands nnd sonthward to Lower California.  Jtlives about rocky places, and is genorally
abundant.  Its food is largely erastaceous. 16 is a food-fish of low grade, aud has little ceonomiv
importance,  Another somewhat noteworthy species is known in California, on account of itz dusky
eotors, as the ¥ Blacksmitlh,” Chromis punctipinnis, Cooper.

»This fislh,” writes Jordan, *is known as the * Blacksmith’ trom itz dusky colora. 1t reaches o
weiglt of abont two pounds. It ranges from the Santa Barbara Istands sonthward, Hving abont
reets of roek, and is locally abundaut. It feeds on shells and crustacea. 1t is considered ag
inditlerent. food.”

The tamily Cieldide js lLirge, and is composed chiefly of fresh-water fishes ocearring in the
tropieal purts of Africa and America.  Amoug itg members is a South American species, Geophagis
surinamensis, whiclt is often mentioned by writers on the instinets of animals on aceount of u
pecnliar habit of the males which carry in their mouths the eggs until they are hatched, and
whiclt are even said to allow the young fish to sesk refinge within their jaws. We have no repre.
sentatives of the family on our Atlantic coast, though one or two species of the genus Heros oceur
in the hrackish waters of Texas.

90. THE SURF-FISH FAMILY -EMBIOTOCIDA.

By DAviD 8. JORDAN.

This remarkable group of fishes forms the most characteristic feature of the fauna of onr Pacific
eoast. Of the nineteen species now known, all hut one {Ditrema Temmincki of Japan) occur on the
coast of California, and most of thew in very great abundance. The species are most of them very
similar in habits and economic valae, and the following genersl remarks are proffered before pro-
ceeding to {he discussion of the different species, _

NaMEs.—The general name “ Perch” is applied to these fishes everywhere along the coast.
This nnfortunate misnomer came about from their resemblanee to the sun-fishes or ¢ perch? of the
Southern States, and to the ¢ white perch,” Rocous americanus, of the East, On the coast of Oregon
the large species (espeeially Damalichthys argyrosomus) are called “Pogy? or Porgee,” in allusion
to their undoubted reseinblance to the scup or porgee of the Eagt. 'The names * Minny,” « Sparada,”
and “Moharra” are also applied to the smaller sapecies northward. Abont San Ffanciaco, the name
“Perch” is given te them all, as well as to Archoplites interruptus, and separate names for the-
different species are seldom heard. From Monterey southward, the name « Surf-igsh” is in commmon
use, although the name « Perch” is still more common.

HaA®BITR, &0.—The largest Rhacochilus toroteg, reaches 8 weight of four pounds; the smallest,
Abeone minima, « length of four or five inches. 8o far as we are able to judge, the growth of the
youug is quite rapid, as the specimens are about half grown the first winter, and probably reach
full size in $wo and & half to three years—perhaps, in some vages, in the pecond year.

The center of distribution of this group is from Sants Barbara to Tomales Bay. Northward
the number of species decreases, while the number of individuals is, perhaps, equauy gréat as far
a8 the Gulf of Georgia, Southward both individnals and gp_eeiea ra.pidly -diminish _ix_;_-z_mmber.
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Their range probably extends from Cerrow Istand to Sitka; certaiunly no farther. Most of them live
in shallow water, on a sandy bottom, both in the open seu and in sheltered bays., A seine drawn
in the surf will often be filled with the silvery species ( Amphistichus : Holeonotus), and o seine drawn
ina oy muay be egually full of Ditrema laterale, Ditrema Jacksoni, ere.  One spoeies is confined
to tho fresh waters,  Nearly all of them feed ehiefly on crastiwees, together with such small dsh as
they can swallow. The species of Abeora are chiefly berbivorous, feeding on scawecd,

The Embiotocoids are all oviparous. The youug are ifteen to twenty in nonber, and are
brought forth in swmmer: when born, the little ish are from three-fourths of an ineh to two and
a half inches in length, nccording to (e specles.  They are closely paeked {ogether in the nteros.
the inner surtace of which forms folds pardy separuting the young from each other, The young
are a1 first exeesgively conpressed, with the soft parts of the vertical fins excessiveiy elevated.  As
their devclopment proceeds theyv resewble more and more the parent, and when born their foru is
quite similar, the body, however, more compressed, the fing higher, and ihe color nsnally red.

Impreguation probably takes place in the fall.  In Junvary most of the apecies have the young
half growi as to lengtl, and whén the parent fish s eaught the young readily slip out from the
ovary, From Janoary to Juune the fish-stalls where these ishes are sold ave lttered with thoese
fastal fish. Little is known of the place of spawning, but 1 suppese that the youny are simply
extruded in the water just cutside the breakers and left to shift for themselves. As to the wmode
of impregnation, we have made no observations. Dr. Blake thinks that the flesh y thickening on
fhe anal fio of the male is to give the female something to hold tu with the ventral fins, and that
the two mexes approach each other, ventral surfaces together, and with their heads in opposite
directions. They have no special enewies except the larger predatory fishes and the tshermen,
wlho destroy great numbers at the breeding time. No diseases have been noticed.

The species are all, with the cxception of two or three of the smallest, nsed as fowd. Their
flesh is watery, flavorless, and much inferior to that of the Seorpanoid, Seirenocid, and Percoid
fishes, and only their abundance gives them value.  Great Quantitics of them are consumed Ly the
Chinese.

ALFIONE Rhacockilus loxotes Agassiz).—This species is called “Alfione” at Soquel, “Sprat™
at Santa Cruz; elsewhere it i8 simply *erch.” It reaches s length of ecighteen inches wd o
weight of five pounds, being much the largest of the group. It ranges from San Pedro to Cape
Mendoeine, aod ig generally common, althougl not neatrly so abundant as some of the others. As
a feod-fish i6 is considered the best of this very indifferent group.

PORGEE (Damalichthys argyrosomus (Girard) J. & G.).—On the coast of Oregou and Wush-
ington this species is known as “Porgee”; elsewhere simply as ¢ Perch,” or ¢ White Perell.” It
reaches a weight of two and a half pounds. 1t ranges from San Pedro to Vancouver's Island, its
abundance steadily imcreasing to the porthward so far as traced. At San Frapeiseo it is ratlier
cotymon, bat sonth of Point Concepeion rather rare.  As a food-fish it ranks next to the preceding.

WHITE PRRCH { Ditrema furcatum (Grd.) Gitnther)—This species occasionally reaches a weight
of & pound, but is usually smaller. It runges from Cape Mendocine to the Mexican line, being
everywhere exceedingly abundant. It lives in sheltered bays, It ig always present in the markets
and is held in low esteem.

Ditrema atripes Jor. & Gilb.—This species reaches a weight of one snd a half pounds. It
has heen noticed only in the Bay of Monterey, where it is generally rather EOMIMOD, being taken
in seines near the shore.

BLUE SURFFIsH (Ditrema laterale (Agnssiz) Giinther).—This species is known as the *Blue

Perch” or #Sorf.fish.” It reaches a weight of about two and a half pounds. It ranges from Sante
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Barbara te Yaneouver's Island, and is everywhere abundant. North of San Francisce it is the
most commeon of the larger species. It is an important food-fish, although not of very good quality.

BuLaAcK BURr-FisH { Ditrema Jacksoni (Agassiz) Giinther).-—-This species iz known a8 **Perch,’
#Burf fish,” + Black Perch,” ete. About Ban Diego it is ealied  Croaker,” which uame, however,
belongs properly to the Scimnoid fisbes. It reaches a weight of {wo pounds. It ranges fromn San
Diego to Puget Sonnd. Nerth of Cape Mendoeino it is scarce, From San Franeisco soutbward
it is probably brought into the market in greater numbers than any other species. It is but an
indifferent food-fish.

Hypsurus Caryi (L. Agass.) A. Agass.—This species is known as “Moharra” to the Portnguese
at Monterey; elsewhere it is 2 “Perch.” It reaches the weight of a pound. It ranges from
Tomales Bay to S8anta Barbara, and is rather common, being sometimes taken in great numbers
in spring. It is used chiefly as bait for rock-fish, the larger individuals onlv being sent to market.
It is the most brightly colored of its family.

SBILVER SURF-FISH (Amphistichus argenteus Agassiz),—This species is known aa ¢ Surf-fish” and -
¢ White Perch,” It reaches s weight of three pounds. It ranges from Tomales to San Diego, and
is loeally often very abundant, espectally along sandy beaches,

RKosy SURF-FISH (Holeonotus rhodoterus Agagrsiz}.—This species has no distinctive name with
the fishermen. It reaches a weight of one and a half pounds. It ranges from Cape Mendocine
to Santa Barbara, being often locally abundant, especially at Soquel, but it iz not one of the more
COMMOD Species.

Holconotus Agassizi (Gill) Jor, & Gilb.—1his species reaches a weight of but half a pound. In
«distribution and abundance it agrees with the preceding.

WALL-EYE SURF-FISH { Holconotus argentews ((3ibb.) Jor. & Gilb.),.—This species iz usnally
Lknown as the “Wall-eye,” in allusion to the great size of its eyes, It reaches a weight of balf a
pound, It ranges from Cape Mendoeino to the Mexican line, and is génerally abundant, especially
in the surf. 1t is talken in large guantities, and is little esteemed.

Holeonotus analiz (A. Agass.) Jor. & Gilb.—This species reaches a» weight of a quarter of a
pound., It is found from San Luis Obispo te San Franeisco. It is only locally abundant, and is
not purposely sent to market. At Soquel, where it is abundant, it is used for bait,

Brachyistius rosaceus Jor. & Gilb.—This species weighs less than half a pound. It has been
taken only in deep water off Point Reyes.

Brachyistive frenatus Gill.—This species rarely weighs more than a quarter of & pound. It
rapges from Cataling Island to Vancouver's Island, living in water of moderate depth, and is
locally exeeedingly abnndunt, a8 at Monterey, Point Reyes, etc. It comes into the market only by
accident, and is used chiefly for bait.

BraRADA (Cymatogaster aggregatus Gibb.).—This fish is usnally known ag the ¢ Shiner” On
Puget Sound the Americans call it  Minny,” and the Italians ¢ Sparad” or “Sparada.” It is found
from Vancouver’s Island to the Mexican line, everywhere in great numbers, and is perhaps the
most abundant species on the voast. It is rarely used except for bait.

Abeona aurera Jdor. & Gilb.—This species reaches s weight of nearly half a pound. It is
abundant in roeky places from Monterey to San Franeiseo, often frequenting rock-poels. It feeds
on plants, and is oceasionally sent to market,

SHEINER (Abeona minima [Gibbons) Gill.).—This little fish is nsually known as the ¢ Shmer,” K
is the gmallest of the group, rarely weighing a quarter of a pound. It ranges from Tomales Bay
to San Diego, and is generally common, although not one of the mest abunﬂant spemes ts
appearance in the market is accidental,
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#RivER PERCH” (Hysterocarpus Traski, Gibbons).—This species very often reachoes the weight
of about half & pound. It is confined to the fresh water, bejng found in the Sacramento and Sau
Joaquin BRivers, and other streams as far southward at least as San Luis Obispo, Tt is sent in
smal) numbers (o the markets of Ban Franciseo, and is chiefly eaten by the Chinese.

91. THE MOHARRA FAMILY _GEREBIDZE.

This family is represented on our eastern coust by four species, all of which ure very small
and of little consequence except as food for larger fishes.

Qerres argenteus, fivat discovered by Professor Baird at Beosley™s Poiot, New Jersey, appears
to be common from North Carolina to New Jersey, and has been, within two or thres years,
obscrved at Wood’s Holl, Massachusetts,

¢, harengulus and G. homonymus occur in the Gulf of Mexico. In the Bermudas there are
three species of this genus; these are known by the pames “8had” and “Long-boned Shad”
They are seined in great numbera, and constitute an tuportant article of food.

92, THE THREAD-FISH FAMILY-.POLYNEMIDE.

The family Polynemide is remarkable by reason of the elongate filaments which are developed
in conneetion with the pectoral fin. Giinther has remarked: ¢ Their eyes are large, but generally
obseured by a filmy skin, so that these foelers mnst be of great ase to them in helping them to
find their way to their food. It isevident, from the organization of these fishes, that they live in
thick water or muddy bottoms, such as are found near the mouths of great rivers.”

There are two or three gpeecies upon our coast, one of which, the +Thread-fish” of Pensacola,
Polynemus octonemus, is the subject of the following interesting observations by Mr. Stearns:

“The Thread-fish is rather gommon it Pensacola in summer, and has not been observed else-
where in the Gulf by me. My first specimen was taken at the surface of the water in Pensacola
Bay, May 21, 1878. Later in the season I saw large schoolg of them in shoal water along the sea-
beach swimming towards the harbor inouth. On June 14 a very large school of them came into the
surt near Fort McRae, and large numbers were thrown ashore by the waves, until perfect wind-
rows of dead fish were found upon the sands. Sharks and other fishes were preying upon them in
the water, and vast humbers of sea-birds and buzzards awaited them en land. The individoals
composing this school were of various sizes, the majority being aduits, (Several of these were
sent to the National Masenm.) They were evidently woving towards the bay. Small schools
were seen during the months of July of that and the follow ing year”

98. THE SURGEON-FISH FAMILY—ACANTHURID.E.

On tlte coast of Ilorida, as well as through the West Indies and in the Bermudas, ocenr two
species of this family, Acenthurus ceruleus and A. nigricans, generally known as “Doctor-tish” or
“Burgeon-fish.” They are distingunished by slight differences of proportion and color. Rach side
of the tail is provided with a sharp, lancet-like spine, which, when at rest, is received into a sheuth,
but it may e thrust out at right angles to the body, and used as a weapon of offense; sweeping
the tail from side to side as they swim, they can inflict very serious wounds, and I have seen, in
the Bermudas, large fishes, confined in the same aguarium tank with them, covered with gashes
inflicted in this manner. They are available for food, but are more worthy of consideration on
aceount of their power of wounding the fishermen. The “ Bone-ish” of Key West, according te
Stearns, belonga-to this fumily and genus. It is quite common about the coral reefs of the South
Florida coast.
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94. THE ANGEL-FISH FAMILY —CHATODONTIDE.

This family contains numerous species of fully-formed, beauntifully-tinted fishes, usually of
amall size, which abound in all tropical seas, especially among the coral reefs. Their teeth are
very small and feeble, and they feed upon ninnte invertebrates. Teo this group belong the beau-
tiful ¢ foar-eyvoed fish ? of the West Indies; also the Angel-fish, Holacanthus ciliaris, alovely species,
familiar to the residents of New York, specimens having been brought from the Bermudas at vuri-
ous times during the past thirty years for exhibition in the aquaria of that eity. Fhis species is
found alse along the Tlorida coast, and as far north as Charleston, South Carolina. It is con-
sidered the most delicious food-fish of the Bermudas,

Stearns writes: ¢¢The ¢ White Angel-fish? the ¢‘Yellow Angel-fish,” and the ¢Black Anygel
fish? are reported as common about the Florida reefs, the two first as being abundant ard the last
as rare. | did not secure a specimen of either.”

The Black Angel-fish is probably the species known under this name in the Bermudas, Hola-
canthus tricolor,



THE MACOKEREL ANT ITS ALLIER. 281

L~THE MACKEREL AND ITS ALLIES.

85, THE MACKEREL—SCOMBER SCOMBRUS.

GEOGRAPHICAL DIETRIBUTION.—The commeon Mackerel, Scomther scombrus, is an inhalitant
of the North Atlantic Ocean.  On our coast its southern limit is io the nvighborhood of Cape Hat-
teras in early spring. The fishing sehooners o New England find schools of them in this repion
at some distance from the shore, buat there is no record of their having been taken in any numbers
in shoel water south of Long Island. A, W. S8impson states that the species has been observed i
the sounds about Cape Hatteras iv Augnst, September, and October. . F. Eurll finds evidencs
that stragplers oceasionally enter the Chesapeake.  Alohg the cousts of the Middie States and of
New England Mackerel abound throughout the summer months, and are alse fonnd in great ninn-
bers in the Gulf of Saint Lawrence, where, iu past vears, fishermen of the United States congre-
gated in great numbers to participate in their capture. They are alse foand on the coast of
Labrador, thongh there is no evidence that they ordinarily frequent the waters north of the S.t;-uitlai
of Belle Isle. '

Captain Atwood?! has expressed the opinion that they vis'v Northern Labrador only in seanons
remarkable for the previalenee of westerly winds, and thut in other seasons they do not go 2o far
north.

Professor Hind was toldl by the residents of Afllik and Kypokok, Labrador, one Linndred
and fifty miles northwest of Hamilton Inlet, that Mackerel were abundant there in 18371, and that
a few were caught in cod-seines. While at Double Istand harbor, some fifteen miles north of
Hopedale, a French Canadian resident informed bim that there is “a seatteving of Mackerel™ on
that part of the coast.

They uppear also at times to have been abundaunt on the northeastern eoast of Newtoundband,
though their appearance there is quite irregular. Mackerel do not ovenr in HTudson’s Bay nor on
the coaat of (Greenland. It seems probable that the natural northern Hmit of the species in the
Wentern Atlantic is not far from the Strait€ of Belle Iste. Professor Packard, who visited this
region in 1866, recorded that a few Mackerel are taken in Aungust in Salwon Bay and Red Bay, lut
that the Strait of Belle Isle were evidently the northern limits of the genns, while Yottin, onc of
the best Canadian authorities on fisheries, in his annual report for 1864, stated that in swmmer
they appear in some places, such ag Little Mecattina, on the adjoining eoast, atitude 503C north,
and even sometimes enter the St,raitj of Belle Isle

! Proceedings, Bogton Society of Natural History, vol. 10, p. 66,

In 1360 Capt. Pater Avory, of the schoener Alabama, of Provincetown, took 100 Darrels of fan Mackerel at Pori
2a Port, Nowfoundland, Captain Abtwood, however, bas seen them at the Bay of Islands. 1ie Las also sean largo
echools at Mecattina.

Capt. J. W. Colling writes: *'Ag enrly as 1837 or 1838, Capt. Stephen Itich, of Gloucester, spent almns the eufire
mgckerel-fishing senson on the coast of Labrador in parsuit of Mackers]. Fe was indused by the reports bronght bim
by the T,abrador cod-fishermen to make this attempt. They had reported seeing Mackerel abundant in the vieinity of
the Btraitf of Belle Isle, and Uaptain Rich, being of an sdventurons turn, decided to devete ane summer to the investi-
gation of the subject, feoling in hopes of obtaining a large cateh. My farher was éno of the crow, and 1 have often
heard him 4el) that the tzip waa entitely unsuteessful, nobwithetanding the fact that they crowad all the way {rom
Mecatiing Tslauds throngh the Straitf of Betle Isle, sud on the narthwest cowst of Nowtonudiand as far dewn as the
Bay of Islands. - Fow or uo Mackerel were taken until tho vessel returnest in the fall to thu southern part of the Gulf
of Satut Lawreuse, where a small fare was obtuined in » few weeke Gohing.”
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Perley says that they are rarely known to visit the coast of Labrador. H. R. Storer, after
eurefully stadying the fanna of Southern Labrador, in 1849, came to the conclusion that they were
sometimes found at Little Mecattina.

In the various reports of the Canadian ingpeetors of fisheries on the Labrador coast from [864
to 1870 may be found evidence that Mackerel are rarely takeu even on the Labrador coast of the
Gult of Saint Lawrence.

I'rofessor Verrill, who visited Anticosti aud Mingan in 1861, was unable to find any Mackere]
in the waters of that region, although the best methods of catehing them were often used.

Some years ago Mackerel were abundant in the Bay of Fundy, as many as twelve vessels from
Eastport, besides others, being engaged in their eapture, chiefly about dighy and Saint Mary’s
Bay, They have now so completely disappeared as not to form an item in the commereial record
of the catch.

The species is found throughout the entire length of the Norwegian coast from the Christiania
Fjord to the North Cape and Varanger Fjord, latitude 712, It ocours oi the south coast of Swe-
den, and, entering the Baltic, is found along the shores of Eastern Denmark and Eastern Prussia,
and also abundantly in the German Ocean and the English Channel, as well as everywhere in all
parts of the British Isles, and southward to the Mediterranean, where it abounds, especially in the
Adriatic, There is no record of its ecapturs in Africa, South America, in the West Indies, the
Gatt of Mexice, or even ubonut the Bermudas.

The Mackerel, then, would appear to be & shore-loving fish, not addicted to wide wanderings
in the ocean, and with rangoe limited in the Western Atlantiec between latitudes 359 and 5605 in
the Eastern Atlantic between 36° and 719,

MigraTIiONS.—The migrations of the Mackerel, the causes of their appearance and disap-
pearauce at certain sessons at different points along the coast, the causes ot their relative abun-
danee and scarcity in different years, have previously been discussed by numerons writers. The
subject has received special attention on acconnt of the disputes between our own and the Canadian
Government copcerning the value te our fishermen of the right to participate in the maclkerel
fisheries in the Proviucial waters.

Notwithstanding the great amount of paper which has been covered with theories to explain
the vurious mooted questions, it cannot be said that the babits of the Mackerel are understvod at
all better than those of other fishes which have not ottracted so muecl attention, The most volu-
minons writer npon this snbject has been Prof. Henry Youle Hind, who devotes many pages of
his book, “The Effect of the Fishery Clauses of the Treaty of Washington on the Fisheriea and
Fishermen of British North America,” to the attempt to prove that she Mackerel which have been
at certain seasons in the past so abundant in the Gulf of Baint Lawrence and on the Atlantie coast
of Nova Seotia remain there throughout the year, hibernating in deep waters not very remote from
the shore.! 1 have attempted to show the weakoess of his argument in an essay published in the

'Mr. Barnet Phillips, in the New York Times, December 21, 1880, thus criticiaras the theory of Mr, Hind, while
referring to Mr. William H. Rideing's essay entitled * Firat Familios of the Atlantie”:

‘“In an article entitled ‘First Families of the Atlantie,” to be found in the January uomber of Harper's Magazine,
certain assertions are advanced in regard to the habits of the Mackerel whicl are entirely of un er parie character;
and might unintentionally aet injurionsly to eur interests in case futuro disputes avose beiween the Provinces pnd the
United Btates on the fishery question. The writer states that, sockiug a soft muddy or sandy bed at ithe mpprouch of
winter, it [the Mackerel} buries itself therein, firat druwing o scale or ilm over each eye.! In n prior paragrapb of
this samne atticle the posaibility of the hibernation of the Mackerul is wd¥vanced. Now, exactly these two arguipents
wers presented by Professor Hind, who wished to prove that the Mackerel was » jocal fish, in faver of the Provinees,
whicl: assertions were eutirely refuted by Prof. Spencer F.. Baird, Secretary of the Bmitbsonian Institition, apd by
Prof. . Brown Goode, The grest argument used by the Provinsial Buh sxporis waa to shaw thas the Mackerel
belonged to their waters, and the ideas of hibernation were therefore roprenented. If this had been granted; our case
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Fifth Apnual Report of the United States Commissioner of Fisheries for the year 1877, pp. 50-70.
It is by no means demonstrated that certaiu schools of Mackerel do pot remain threughout the
¥ear in waters adjacent to the coast of Canuda, Put the weight of evidence at present seems to rest
with those who believe that the Mackerel are given to exteusive migrations north and south along
our coasts. These migrations are believed to be carried on in connection with another kind of
migratiou which I have called #bathic migration,” and which cousists in o movement, at the
approach of cold weather, into the deeper waters of the ocean. The menbaden and many other
fishes have these two kinds of migrations, littoral and bathic. The sea-lierring, on the other hand,
has extensive littoral migrations and probably very slight movements of a lrathie nature. In some
the latter is most extended, in others the former. Aunadromous fishes, like the shad aud the ale-
wife, very probubly strike directly ont to ses without ranging to any great degree northward or
southward, while others, of which the Mackerel i8 a {air type, undonbiedly make great coastwise
migrations, though their bathic migrations may, without any great inconsiscency, be as great as
those which range less,

Upon this point I cannot do better than to gquote from a manuscript letter from Professor
Baird to the Hon. Hamilton Fish, Secretary of State, dated July 21, 1873, Having expressed
certain views concerning the well-known phenomenon of the migration of the herring and shad,
Le continues:

“The fish of the Mackerel family form a mavked exception to this rule. While the alewife and
shad generally swim low in the water, their presence not being indfcated at the surface, the
Mackerel switn near the surface, sometimes far out to sea, and their movements can be readily
followed. The North American species eonsist of fish which as certainly, for the most part at
least, Llave & migration slong onr coast northward in spring and scuthward in aatumn, us do the
throngs of pleasure-seekers, and their habit of schooling on the surface of the water enables uw
to determine thig fact with great precision. Whatever may be the theorics of others ou the sub-
jeet, the American mackerel-fisher knows perfectly well that in the spring he may find the schools
of Mackerel off Cape Henry, and that he can follow them northward day by day us they move in
conntless myriads on to the coasts of Maine and Nova Scotia.”

The movements of the mackerel schools, like those of the menhaden, appear to be regulated
solely by the temperature of the ocean.

would have had, as faT as Mackerel go, littlo to rest upon.  As to hibernation of the Mackerel there are innumerable
teasons to suppose that mothing of the kind exists., In foct, hibernation is one of those ichthyological questions
}"hi'ﬂl require very long rescarch to know anything about. 15 dees seem that sturgeon in Russian waters, and carp
W vold temperatures, taks to the mud, and may, porhaps, do romething like hibernation, but this hahit lias no prece-
dent iu gea-fisl. Tt may happen that o few individuais of the Scomber family have been inelosed in the winter seasen
in the waters of the Newfowiwlland coast. Such cpses have undenbtedl ¥ happened, for e page 62 of ihe late report
of the nited States Commission the statement i made that in & river of Nova Scotia where a school of Mackerel had
been detained the fish were speared gut of the mud. Rettrning to the nnmbing effucts of cold woaiher on sea-fish, in
imler o show how unusual it wust bo, ile American larbot is taken with haoks in the dead of winter under the floe
tce of North Grreenland af p depth of 300 fathoms,  If sea-fish were imanmified in the ocean depiha by tho cold, becauss
st the deeper strata of the ocean temporatures ars fairly unriform, onco s fish had hibernated his sleep wight continue
o1 fovever. There cun be ne better proof of the migratoty character of the Mackerel thanu to cite a paragraph from
he ‘Cape Ann Advertiser,’ published this weak, where the fact is announced that the mackerel fleet have gone oilf
H:Ltt.eras.in ‘Lopes -of securing Mackercl, and that some time ago ‘vessels reperted having asiled through immenss
schoels for forty miles.! The film over the eye of Mackere] Professor Hind pisced great stress on, as ho supposed it
Was 1 preparatory sbep to the liberaating process. Now, this film over the eye, as Mr. Goode shows, is not peculiar
10 the seombers, for many fisk, snch as tho shad, the alewife, the menhaden, tho binefish, the mullet, the lake white-
fish, and various eyprinoid fishes, have this membrane, thengh ik never doea cover the whols sge.  The fuct remaing
#ls0 0 bo proved that o, ekin forws over the eye in winter puly, The writer of this urticle bas apparently culled his
facta in vegard 1o Mavkerel from one ride, Bnd hay resd wost superficially the whole of the testimony. ‘_Pub!iu dacns
luenta’ are rarely -of an amusing charaater, bt when they happen to be of iutorest, 53 were those published as * Tha
Award of the Fisheries Commission,’ ib is moat nnfortunste when false deductions are derived from them.”
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In my essay upon menhaden, which has just been referred to, I have attempted to show, ina
preliminary way, the relations of the movements of the mmenhaden schools to the temperature of
the water at different statlous along the coast in accordance with certain crude observations, which
at present constitute the only material available as a basis for such geperalizations. I have there
claimed that meahaden make their appearunce near the shore in the apring ag s0on as the teinprera-
ture of the water in the harbors has reached a weekly average of 50°, and that they disappear in
the fall soon after the waters have again cooled down to the same average temperature.

The Mackerel ave partial to much colder waters. They range teu to fifteen degrees farther to
the north, and their sonthern limit is proportionally high. They appear earlier in the spring aml
disappear later in the fall, and their presence is nearly synchronons with the fime when the waier
temperatures of the harbor have reached o weekly average of 43°. It has Leen remarked that the
presence of the menbaden depends upon a weekly average of the harbor temperafure of H0° or
more. These harbor temperatures are several degrees—it is not known exactly how many—higher
than those of {he open ocean at the same latitude, and there can be no question that the menhaden
thrives in water as cold as 452, Mackerel will remain active and contented in a temperature of
409, or even less, The pormal time of the departare of Mackerel from the coust is, therefore, &
month or two later than that of the menhaden,

There are well recorded instances of the capture of menhaden in Massacbusetts Bay as late
as December, and there are also many instances where Maclkerel have been taken not only on rhe
New England coast, but alse in the Gulf of Saint Lawrence, in midwinter.!

Mr. John Fleteher Wonsoen tells me that at ope time he left Glouecester on a halibut trip
Jannary 1, and Jaunary 3 or 4, on George’s Bank, canght a hogshead of herring and seven or eight
Mackerel in g gill-net. Schooner ¢ Shooting Btar” took a number of Mackerel on George’s Bank
in March, 1856.2

The fishermen on George's took Tinkers from the stomachs of codfish in Febmary, 1878, nwing
them for bait. BSometimes five or six were taken from one fiah.

In January. 1868 or 1869, Capt. Warren Brown, of the schooner ¢ Charles Frederick,” of
Gloucester, canght thirty Mackerel on a trawl-line set on the Middle Bank.

The “ Yarmouth Herald” (Yarmouth, Nova 8cotia), January 2, 1879, states that ¢ two fine,
fat, fresh Mackerel were found among the kelp at Green Cove on Friday, December 28, 1878.”

Basing their arguments npon such oceurrences as these, Canadian writers have attempted to
prove that large bodies of Mackerel hibernate along their shores in the winter months. It ig still
believed by many fishermen that the Mackerel, at the approach of cold weather, go down into the
mud and there remain in a state of torpidity until the approach of warm weather in spring. All
that can be said regarding this claim is that, althongh we do not know enough about the subject
te pronounce this impossible, American ichthyologists think they know encugh to be of the opinion
that it is very decidedly improbable.

It seems only fair to quote in this connection & letter printed in ‘% TForest and Btream,” a leading
New York Journal devoted to field sports and the fisheries, in criticism of views pubhshed af the

1'I‘wn!am;y Mac ker-.l wera canght in a gill-net at Provincetown Jannary 17, 1878, Otliers were taken late in
December. Captain Harding tells me that they sometimos come ashore frozen in cold weather, and sre fonnd in the
ice on the beach, ;

Early in February, 1881, small Mackerel five or six inchea in length were found in congiderable nwmbers in the
stemacha of hake and cod, taken on the esatern part of George's Bank in fifty Iathoms, nnd on the gontthenstern part
of Le Have in sixty and eighty fathoms of water; sometimes ten, twelve, or fifieen in the stomach of o single fish.
On the Bth and 9th of February, Captain Qlsen obaemed them schooling at the sarface on Georger‘s. Floucester
flshermen hadl before seen them in winter on George’s, but never so: a.bnudsnt

# i Floncester Advertiser,” April, 1856, .
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tinie in that paper, and also in the Report of the IFish Commission, part v. I feel the utmost
cotfidenee in Dr, Gilpin’s statements as to facts observed, though my interpretation might perhaps
Lw flifferent:

HATIFAX, June 19, 1875,

MR. Evrror: In some papers publisked some time sinec in the “Iforest and Stream ™ upon
the habits of the Maekerel, it is asserted by 1’rof. Brown Goode that there is no reliable evidence
of Mackerel being seen npon the coast of Nova Seotia after the 25th of Ocerober, quoting me as his
antbority. Had he quoted me as giving the 1st of Novewmber, 1568, when the fish market at
Halifax was tnil, T should have felt more complimentad, as [ should have kanown he bad read my
paper with more attention.  In snonniog up my remarks 1 stated that Mackerel rem:ain nsaally all
November on the sarface in Nova Seotia, and duriug mild winters linger to IDecember.  This,
Professor Goode suys, is not reliable as scientifie evidence, becanse no specifie dates are given,
To admit this would be to destroy almost the whole mass of information compiled in the report of
both the Royal and American Uommissim.lers of English and American fisheries. Butoas T am
eertain that Professor Goode™s desire is to have the troth simply, will vou allow me a place iu your
columns to add to my previous assertions such specific dates as 1 may be able now to obtain,
though not adwitting his principle?

On May 23, 1873, going into the alifax fish market, I asked generaily how long are Maekerel
in market. I was answered, generally all through November, Ou asking how long in December
they had known them in market, Mr. Greywire said: “1 recollect them as late as the 10th of
Deeember. Wo keep our nets out to the 30th of Novewber., Men Lire to that time, hMackerel
are seen after that date, but the seas are so boisterous that our nets are destroyed. Sowe few
parties will keep them oot in December in spite of cold and storws.”  Mr. White corroborated this.
Mr. Thomas Brackett said he bad taken them often in Dec¢ember, and often in weather so cold
that the fish were frozen in removing them from the meshes of the nets, but could remember no
dates. Mr, William Dufty stated he saw one once on the 24th of December, He recollected it
beeanse it was Christmas eve, and on acconnt of its rarity; but_he had frequently taken them
during Decembear, though having no dates. The nets used are about two fathoms deep, set near
the shere in about five to ten fathows of water. 3y own recollections, hut without dates, are
seeing stops made in very cold weather and frozen ground, which must have been late in November,
I think I have now made good my assertion that they linger to December, and that in any future
higtory of their habits it must be assumed as truth that they remain in numbers during November,
but are found sparingly later en our coasts, Where they are during those dates in any intermediate
point from Maine to Virginia, must be left to American observers. When these blanks are filled
and a generalization made their history will be more complote, a task we may well leave in the
hands of the American Commissioners of Fisheries.

In my paper (1865) I speak of their asserted torpidity and the story of their blinduess as
ueeding more proof before they are asserted as facts. I bave had nothing to alter my opinion
since, In examining the eyes of many Mackerel on May 23 and 27 and October 27, in different
¥ears, 1 have found that, as in most fish, the bony orhit is much larger than the base of the eye.
and that the space is filled by gelatinous substance, which may be called cellulur membrane, and
adipose deposit to this transparent membrane atising from the outer angle of this orbit and spread-
ing Lalf over the pupil of the eye. It may easily be raised and defined by passing » penknife
bet“ﬁ'ﬁﬁn it and the eye. At the inner angle there is also a similar, but much saller, meanbraie,
2ot reaching to the eye. As the Mackerel appear on our coasts abont the 15th of May, and these
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chservations were made the 23d, I do not think it can be asserted the eye is closed entirely in
spring; and as the same appearance is found in September, we must admit it to be a permanent
structure. An analogons membrane is found in the Clupeide and donbtless other fish. On asking
Thomas Loyd, our ronghest and oldest fisharman: 1 dow't kpow anything about the seales of the
eyes, but I do kuow that, curse them, they see too sharp for us, steering elear of our spring nets,”
and doubtless old Tom was right.

On dissecting n Mackerel, May 23, I found the heart first preseniing the tricornered veniricle
with its white aorta and deep-red auricle resting apon the fringe of cceca that covered the intes-
tines, sweeping down to the vent. The liver and stomach were both covered by the ewrea. The
latter was about three inches long, its upper lobe thick and round, but ending in a narrow tail or
poiut. The cardiae end of the stomach was prolonged two and a half inches, ending in a point.
Tie coea were attached to the gut about an inch below the pylorus. There was but little differ-
ence in appearance and size between stomach and gut, This we may ronghly sum up: Stomach
and gut very simple; cceca usnally large and eomplicated ; liver small—all noteworthy facts in the
study of comparative life. The fish being & male ooe, lobe on either side of ivery-white; milt
reuched from gills to vent, slightly adhering to the sides by thin membrane, and covered by u
similar one. They were divided in lobes by shallow Iines, the npper lobes slightly fimbriated.
On removing both entrails and milt a dark purple space abont an inch wide extended from gills to
vent beneath the back bone. This, when opened, seemed Hlled with coagnlated blood. 16 hiad in
some respects the appearance of the air-bladder in the Salmenide, though wanting in the direct
eommunication they have with the sopbagus. But this commanication is also wanting in the
Radide, where, especially in the hake, the air-bladder assumes its highest form of organizatien,
I have often found coagulation and reticwlated plexi in air-bladders of other fish.

It has been asseried the European Mackerel have no air-bladders, and a new genus proposed,
but with more probability they bave the same organization ag onr own, and the difference lies in
the opinion whether or not it is an air-bladder,

The Mackerel appear on the Atlantic coast of Nova SBeotia, and almost simultanecusly on the
Bay of Fundy, about the 15th of May, Noarly all spawpers, male and female, perform a somewhat
easterly and northerly route, disappear from the surface in a few weeks and reappear again in
September without spawn and fat, remain in nombers daring November, awd very sparingly duriug
December, coming from the eastward, and then disappedr. It may be asserfed, generalizing from
obgzervation extending over a series of eight or ten years, that they are irregalar in their meve-
ments as regards localities, though probably not as regards ocean surfaces.

The very great difficulty of accounting how these enormous masses of surface feeders find
food after disappearing from the surface has cansed many ingenious theories as to the question iv
what state and where they pass that time., These are all pleasant reading, but valuable more oY
leas us regards the ingennity aud scientific standing of the writers, In this paper and the one 1
inclose (1865) T have stated what I think are facts, and which must be accepted in the future
history of Awmerican Mackere), which I hope soon to see written by that commission which has

already dene so mnch in Atlanuc Waters
BERNARD GIL'PIN.

The appearance of the mackerel schools at the approach of summer in ordinary years has been
noticed somewhere in the neighborhood of the following dates: At sea, off Cape Hatteras, March
20 to April 25; off Norfolk, Virginia, March 2 to April 30; off the Oapes of Delaware, April 15 t0
May 1; off Barnegat and Sandy Hook, May & to May 25, and at the same date _a;}ong_ the whole
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southern coast of New England, and as far east as Southern Nova Sceotia, while in the Gult of Saint
Lawrence they appear late in May, and in abundance early in June!

There appears to be a marked difference between the movements of Mackerel and the menhaden,
for while the menhaden are much more gradeal in their approach to the shore, and mach more
dependent upon a small rige of temperature, the Mackerel make their appearance almost simul-
taneousty in all the waters from New Jersey to Nova Scotia at about the same time, Stragglers,
of course, appear much earlier than the dates just mentioned; a few Mackerel were observed at
Waguott, Massachosetts, as early as April 19, 1871,

It the fall the Maekerel digappear as suddenly as they came in the spring, but they have only
in one instance been observed off the Carclina coast, except during the spring run. This is very
probably because no tishing veasels ever visit this region later than June.

The instance referred to is the experience of Mr. Peter Sibelair, a well-knewn fisherman of
Gloucester, who states that he has frequently takeu them in great abundance off Cape Hatteras in
Tecember, where they are not known at all in the snmmer season. He has found them 1 the
spripg as far south ag Charleston, and followed them frow Cape Heury to the Bay of Fandy and
the Gulf of Saint Lawrence.

The very vagueness of the statements just made is evidence to show how little is actuanlly
known about the movements of these fish. The aubject must be studied long and carefuliv before
it can be undersiood, and the interests of the American fishermen demwand that it should be thus
studied.

“There is,” writes Professor Baird, ‘no very satisfactory evidence of the oconrrence of Mack-
erel in the winter or any other season south of Cape Hatteras, and it is pot piven by Poey and
other writers us occurring in the West Indies. A few Mackerel are said to be occcasionally brought
imto the Clharleston market, and Mr. Moges Tarr, of Gloueester, thinks that some years ago he saw
W the early part of March, a short distance to the southeast of Key West, a large school of Mack-
erel. He, however, did not capture any, and it is more likely that the fish observed belonged to
some other small species of the mackerel family which oceasionally school like the Mackerel itself,
and might, eagily be mistaken for it. The skip-jack or leather-back may possibly have been the
species referred to.

“1 have been quite surprised to find the extent of belief among Massachusetts fisherien that
the Mackerel goes into the mud in the winter time. I have, indeed, been assured by trustworthy
Darties that they have known Mackerel canght on cel spears when fisking for eels iu the mud of
Provineetown harbor.

“A gimilar belief is referred to by Dr, Gilpin in his paper on the Mackerel in the Transactions
of the Nova Seotia Sclentifie Assoviation, asd it is difieult to refuse assent to the testfimony of
oOtherwise eredible observers. There is nothing apparently in the economy of the Muckerel to pre-
vent its following the example of the sand lance, the eel, and other fish. ‘We know that the

IThe following lotter from the skipper of the schooner « Edward K. Wobater” {s important, in that it gives the
exnet positions ay well pa the dates of soma of the earliest captnres in 1878, '79, 80, and '81:
NEW YoORK, Aprif 22, 1481
Captain Coritws:
Dizagr 8r: 1 have jnat received your Jotter of March 14, in which you wanted to know whereabouta I caught my
first Mackercl. The first eateh in 1978, April 16, Jat. 36¢ 10 N., long. 740 45¢ W, ; in 1879, April 12, lat. 86° 30' XN,
long. 745 50 W5 in 1880, April 1, lab. 360 30 M., long. 74° 16 W.4 in 1881, March 20, lat. 37¢ 10° N, Jong, 74° 65
W.; aud ihis trip we got them April 18 ju lat. 34° 38 N., and loug. 74° 00 W. This is onr second trip this senson.
lhave sesn Mackevel in lnt. 35° 15 N. and long. 74° 46 W, which ie the farthest soutl 1 have ever seen any. T
Lave boen off Cape Lookent many times, but hsve never seen Mackerel thexe,

You .
ours, twuly, BOLOMON JACORS.



2aR NATURAL HISTORY OF AQUATIC ANIMATS.

melanora, the tenel, and many other freglewater fish liave the brnrrowing habit, some of them
heing imbedded very deep in the nul et the bottom of a dried-up pond, to emerge again when the
water is restored.

< The entire disappearance of Mackerel dnring the winter season is o noteworthy fact, as we ean
hardly suppose that it it schooled on the surfuce in the (yulf Streamw during that season it would
not, e noticed by the experienced eves of sea captains, and we ean hardly imagine that the fish
worlld remain n the depths without an occasional rise.

It appests to be a well-established faot that Mackerel are not nnfrequently fouund in the
stomachs of cod, and possibly of halibut, taken on the George’s Banks in the winter season,  Per-
haps the nnmber noted would e still Targer i€ fishermen had the time and inclination to examine
more fregoently than they do the stomachs of the fish ¢aptured by them.

“Another cuvions fact in relation to the Mackerel is in respeet to the membrane, the vertical
edge of which i observed during the suminer season on the corner of the eye. This, it is claimed,
during the winter extends over the whole eye, and imparts the appoarance of blindness. This the
Mackerel is paid to possess on making its first appearanee near the coast in the spring, when it
extends over the greater part of the eye, thus preventing the fish from seeing the baif, and it is
matter of common remark that Mackerel in the spring eannot be talen with the hoolk, but must he
eaptured with the net. The membrane appears to recede with the advaneing season, and during
a cousiderable portion of the time of its abode in the north it is searcely appreciable.”

Mr. Perley, of Saint John, New Bruuswick, in Iis work npon the fishes of the Provinces,
remarks that Mackerel kave been taken on cod-hooks in deep water, near Grand Manan, in the
winter season, and there is evidence to show that & few remain on the coast. It is, however,
believed that these cases are exeeptional and confined to stragglers, as such instances frequently
ovenr with all the migratory fishes.

The Muackerel belongs to what way technically be termed pelagic or wandering fish, as their
movements, something like those of the herring, are apparently more or less capricious, thongh
probably governed by some definite law, which has not yvet been worked out. It moves in large
schools or bands, more or less isolated from each other, which sometimes swim near the surface
and give distinet evidence of their presence, and at others sink down into the depths of the ocean
amd are entirely withdrawn from observation. The army of tislh, however, moves along with a
very broad front, a portion coming so close to the shore as to be taken in the weirs and traps
along the coast of the Middle States, especially in Vineyard Sound and or Cape Cod; while at the
same time other schools are met with from twepty to fifty miles, or even more, ont to gea. 1tis.
however, still & question whether the fish that skirt the eoast of the United States enter the Bay
of Baint Lawrence, or whether the latter belong to another series, com:og directly from the deep
seas off the Newfoundland and Nova Scotia coust. Until lately the former has been the generally
accepted theory, in view of the alleged fact that the fishermen of the Nova Scotin coast always
take the fish coming from the west in the spring and from the east in the fall.

Capt. Hanson B. Joyce, of Swan’s Island, Maine, one of the most expert and observing mack-
erel-tishermen of New England, thinks that the movements of the spring schools of Mackerel are
very much inttuenced by the direction and foree of the prevailing winds while the fish are perform-
ing their northerly migration. He has generally found, he says, that when there has been a cot-

" tinnance of strong northerly winds about the last of May and early in June, the season at which the
Muackerel are passing the shoals of Nantueket and George’s Bank, the schools 'ha.ve taken o
southerly track, passmg to the southward of George’s Shoals and continuing 0B m an e&sterh
direction to the coast of NOV’L Seotia, and thence to the Gulf of Baant Lawrenc{,. : '
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When southerly winds or calms prevail at that season the Mackerel are carried into the
waters of the Gulf of Maine, and in eonsequence are much pientier off the New England coast
than in the Saint Lawrence Gulf.

On this theory Captain Joyce buses ltis uctions in cruising for Mackerel, always fishing off
the New England shores when southerly winds have predominated in the spring, amd going to the
Saint Lawrence if northerly winds bave been exceptionally strong and continuous about the last
of May. _

The mevements of the fish, as already stated, season by season, are quite uncertain, sometimes
being very abundant in one direction and sometimes in another, and occasionally, indeed, they
may dieappear almost entirely for several years, subsequently reappearing after u considerable
absence. In some years the fish are very abnndant on the coast of the United States, und at others
rare; the same conditien applying to the fish of the Bay of Saint Lawrence. It is not certain, of
course, that this indicates an entire absence of the fish from the localities referred to, but they
may, possibly, for some reason, remain in the depth of the sea, or some change in the character of
the animul life in it, which constitutes the foed of the fish, may produce the changes referred to.
A notable instance of a somewhat permanent change in the migration of the Mackeral is found in
the entire failure since 1876 of the mackerel fishery in the Bay of Fundy, which, a few years ago,
enabled a merchant of Eastport to employ suecessfully as many as a dozen vessels, especially in
Digby and Saint Mary’s Bays, but which is ntow abandoned. There are indeed faint suggestions,
in the early history of the country, of their total absence from the whole coast for several years,
28 was also the ease with the blaefish.

ABUNDANCE.—The wonderful abundance of Mackerel in our waters has always been a
subject of remark. Franeis Higginson, in his ““Journal of his Vogyage to New Hungland, 1629,”
speaks of seeing “many schools of Mackerel, infinite multitndes on every side of cur ship,” off Cape
Ann on the 26th of June; and Richard Matler, in his *journal,” 1635, states that the seamen took
abundance of Mackerel off Meuhiggin (Monhegan). In Governor Winthrop’s journal, speaking of
the your 1639, he remarks: “There was such store of exceeding large and fat Mackerel npon our
coast this season as was a great benefit to all our Plantations, since one Boat with three men wonld
take in a week ten hogsheads, which were sold at Connecticui for £3 12s. 0d. per hogshead.”

Their abundance has varied greatly from year to year, and at times their numbers have been
80 few that grave apprehensions have been felt lest they should soon depart altogether,

As early as 1670, laws were passed by the colony of Massachusetts forbidding the use of cer-
tain instrmments of capture, and similar ordinances have besn passed from time to time ever since.
The first resource of our State governmnents has always been, in seasons of scarcity, to attempt
to restore fish to their former abundance by protective legislation. It seems to us at the present
day absurd that the Massachusetts people should have supposed that the use of shore-seines was
exterminating the Mackerel on the coast of Massachusetts, but it is a fair question whether their
apprehensions were not ag well grounded as these of legislators of the present century who have
endeavored to apply a similar remedy for a similar evil. In connection with the chapter on THE
MacxmREL FisEERY will be shown a diagram, which, by means of curves, exhibits the catch of
Mackerel in New England for a period of seventy-five years.

From 3 stady of this it seems quite evident that the periods of their abundance snd searcity
hav_e alternated with each other withont reference to overfishing or any other eaunses which we are
prepared to nnderstand. In the year 383,548% barrels of Mackerel were canght by the citizens of
Massnchasefts. In 1881 the number of barrels salted was 269,495; to this, however, should be
addm 125,@ barrels canght and marketed fresh by the Massachuseits fleet, making an aggregate

R+ -
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of 394,495 barrels. The fluctuations in the catch year by year from 1804 to 1881 are shown wnost
ingtructively in a plate accompanying this report.

The stories which are told by experienced fishermen of the immense numbers of Mackerel
sometimes seen are alipost incredible. Capt. King Harding, of Swampscott, Mass,, descerited to me
a school which he saw in the South Channel in 1848: * It was a windrow of figsh,” said he; ¢ it was
aboot balf a mile wide, and at least twenty miles long, for vessels not in sight of each other saw it
at about the same time. All the vessels oub saw this school the same day” He saw o school off
Block Island, 1877, which he estimated to contain one million barrels. He could see only one edge
~of it at a fime. ]

Upon the abundance of Mackerel depends the welfare of many thousands of the citizens of
Massachusetts and Maine. The suceess of the mackerel fishery is much more uncertain than that
of the cod fisbery, for instance, for the supply of cod is quite uniform from yenr to year. The
prospects of each season are cagerly discussed from week to week in thousands of liftle circles
alouyg the coast, and are chronicled by the local press. The story of each silceessful trip is passed
irom mouth to mouth, and is a2 matter of general congratulation in eacl fishing community. A
review of the results of the American mackerel fishery, and of the movements of the fish in each
part of the season, would be an important contribution to the literature of the American fisheries.
Materials for such a review are before me, but space will not allow that it should be presented here.

Foon oF TEBE MACKEREL.—The food of the Mackerel consists, for the most part, of small
species of crustaeeans, which abound everywhere in the sea, and which they uppear to follow in
their migrations, They also feed npon the spawn of other fishes and upon the spawn of lobsters,
and prey greedily upon young fish of all kinds.! In the stomach of a *‘Tinker?” Mackerel, taken
in Fisher's Island Sound, November 7, 1877, Dr, Bean found the remains of six kinds of fishes—ol
the anchovy, sand-lants, the smelt, the hake, the barracuda, and the silver-sides, besides numerous
shrimps and other erustaceans. Captain Atwood states that when large coough they devour
greedily large numbers of young herring several months old. Specimens taken July 18, 1871,
twenty miles south of Noman’s Land, contained numerous specimens of the big-eyed shrimps,
Thysanopoda, larval crabs in the zoea and megalops stageé, the young of hermit erabs, the young
lady erabs, Platyonickus ocellatus, the young of two andetermined Macrara, numerous Copepoda
and numerous specimens of Spirialis Gouldii, a species of Pteropod. They also feed upon the centers
of floating jelly-fishes (discophores). In Gaspé the fishermen call jelly-fishes ¢ mackerel bait.”

The greed with which Mackerel feed upon the chum, or ground menhaden bait, which is
thrown out to them by the fishing-vessels, shows that they are not at all dainty in their diet, and
will swallow without hesitation any kind of floating organic matter.

Large Mackerel often eat smaller ones. Captain Collins has frequently found young Mackerel
three or four inches long in the stomachs of those full grown. Thiy is geuerally noticeable ouly in
the fall, and the young fish are probably those which have been hatehed in the spring.

In the fall of 1874 the writer made a trip upon a gill-net schooner to the grounds off Portland,
Maine, gome distance to sea, for the purpose of stndying the food of the Mackerel, and found their
stomachs full of a species of Thysanopoda and of a large copepod crustaccan. The greater part of
the food of Mackerel vonsists, however, of minute crustaceans. Owing to the infinite abundance
of these in the sea, Mackerel probably have very little difficulty in finding food at slmost any
portion of the ocean visited by them, whether on the edge of the Gulf Stream or near the shore.

tNear the New London lighi-house is & small broock which empties into the hsrbor and abounde with & smal
species of fish of which the Mackerel appesr to be fond. A few days sinee the keopor of the light-houss, while the
Mackersl were indnlging # & mesl, canght five hundred at one hanl with & scoop-net.—Glencestor Telegraph,
December 3, 1870, i . .
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In an interview with Capt. King Harding, of Swamypseoti, one of the most experienced mackerel
catchers on our eoasts, I obtained the following amusing observations: Ile deseribed one kind
of erastucean Mackerel food which looked like spiders, whiell were red, and crawled over his hand
when he teok them up. They look like little spiders; the Mackerel are espeeciaily fond of them,
At Boone Island, Maine, in July, 1850, the water all arownd the igland was red for one hundred
yvurds from the shore; these crawled up the rock-weed on the shore until it was red.  He took the
sprays of rock-weed in his bands and pulled them slowly fo him, and the Mackerel, one and a half
peamd fish, would {follow i guite to the vocks, He killed three with his oar, and tried fo cateh
some in a basket by folling them over it, but they were too quick for him. He asked his old
skipper, Capt. Gerham Babson, what they were, and was told that they were “ Boone Island bed.
bugs.” And, said he, ¢ Younhg man, when you see thiy kind of bait, no matter if yon don’t see
any fish, never leave; the fish will be there in a few days.”

Then tlhere is another kind, called “snappers.” These are white, and dart rapidly about in
the water; they are doubtless small crustaceans, He says that sometimes they swim at the sur-
face, where the Mackerel follow them. A few days before he had been standing on the stern of his
vessel, and though he could see nothing under tho water he kpew the snappers were there about
two feet below the sarfuce, for be could see n school of Mackerel swimming along, opening their
mouths and taking in their food, and then letting the water out through their gills,

When the Mackerel are tolled up from twelve or fifteen fathoms below the surface their
stomachs are often full of bait; so it is certain that these liftle animals swim at all depths.

. Another kind of food is red, and iz hot 10 the hands. Thig i@ called ¢ Cayenne”; it spoils
the figh.

Years ago, according to Captain Harding, Mackerel did not school as they do now,

When you see polloek jumping near the shore, it is a pretty good sign that there is plenty of
mackerel food.

The presence of abundance of mackerel food is indicated by the great schools of sea-birds,
particularly Ly the flocks of phalaropes, or sea-goese, as the fishermen call them, which congregate
together, floating upon the water, and when seen in summer give a sure sign of the presence of
Mackerel also,

The varions iuvertebrate animals preyed upon by Mackerel are known to the fishermen by
such names as “shrimp,” “ red-seed,” and ¢ Cayenne .

“The wide-spread distribution from shore geaward of the Thysanopoda and otler minmite erus-
tacea, which coustitute to so gréat an extent the food of the Mackerel and herring on our shores,
was proved,” writes Professor Baird, “during a trip of the ‘Specdwell’ from SBalem to Halifax in
1877”7 At numerous points and at regular intervals on the way across, inelnding the middle of
the route, immense numbers of these shrimp were met with and eollected by the towing net. They
were found in especial abundance at Le Have Bank. These prove to be specifically identical with
those found jn immense quantities in Eastport Harbor at the sarface.

“That these same animala ocour at least a8 far east 88 the Gnlf Stream is shown by the list
of the eollections made by Professor Smith off the Georges near the edge of the Gulf Streaw,
and published in the Tramsactions of the Connecticut Aecademy of Arts anid Sciences, vol. iii,
July, 1874.7 ‘ '

~ Capt. Stephen Mar, of Gloucester, confirms the statements of Captain Harding regarding
the effeets of “red-seed ” upon Mackerel ; he states that when Mackerel are feeding on ¢ red-seed”
‘the fishermen have great troubla in keeping them sufficiently long to dress them properly. Their
bellies soften at once. When the weather is good and dogfish arc not treublesome, the common
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practice is to allow the figsh to lie in the net until they have disposed of the food in their stomachs.
Oapt. Henry Willard, of the schooner ¥ Henry Willard,” of Portland, Maine, carries a large net of
coarse twine, which is suspended over the side of the vessel from two long booms. Into this he
turns the fish and Jeaves them until the seed works oat.?

Captain Mar states that the “red-seed” is very troublesome to the men engaged in dressing
the fish; it malkes their hands very sore, often eausing the blood to run. A map can glean twice
as many fish in a given time if he is not annoyed by the “red-seed” in their stomachs.

Captain Mar describes another kind of mackere] food, which he ealls “ small brit,” which, he
says, resembles young herring, which also rois the fish, This is probably, as he snpposes it to be,
¢ white-bait” in the young of the sea herring, Clupes harengus. 1t is known as ¢ eye-bhait” to the
Canadian fishermen.

Captain Merchant tells me that when Mackerel are found with # red-seed” in their stomnachs
fishermen are sure that they are on the right fishing grounds.

I am told by Captain Collins that it is ecommon for many of the American fishermen to con-
sider it a good sign of Mackerel when they see floating seaweed, mors eapecially eel-grags, “chopped
up,” i, e., cut into short pieces, which they think is done by these fish. Perhaps there may be a
good reason for this supposition, a8 the Mackerel, while feeding on the diminutive shells with
which the weeds are covered, may also bite the latter in two. The presence of gannets is also
considered a good sign of Mackerel.

In England the food of the Mackere] is called the “mackerel mint,” and this is said to consist
at cortain seasons of the year of the sand-lants and five other fish, especially the berring and the
sprat, while they have also been observed to devonr, in the summer months, minute crustaceans,
the swimming larva of tape-worms, and the embryos of the small gpiral shell Rissoa, which, inits
adult state, is found in great abundance upon aseaweed. It is probably some animal of this kind
which was referred to by Captain Harding in the statement above quoted, concerning the abun-
dance of red-seed about Booue Island. Mr. J, F. Whiteaves has recorded a similar habit for the
Mackerel of the Gulf of Saint Lawrence.®

Professor Hind has pointed out certain relations which exist in the Gulf of Baint Lawrence
between the Mackerel and the lant, or sand-eel, which appears to¢ be one of its most important
articles of diet in these waters. I quote here in full his observations upon this anlject, and also
his views apon the relations of currents and tides to the presence of mackerel food, and the con-
stant movements of the schools of fish:

“The movements of the Mackerel, like thoge of the cod, and indeed of moat species of fish, are
determined at different seasons of the year by the geographical position of its food; and the first
important kind of food which appears to lure the Mackerel inshore, after spawning in the Gulf of
8aint Lawrence, is the lannce or sand-eel.

“The relation of the lannce or sand-eel {(Ammodytes amerioanus) to the Mackerel is very much
greater than appesrs at the first blush, and resembles the relation of the herring to the cod in
gemeral, and in particalar the relation of the so-called Norwegian ‘Sail cod,’ or launce cod, to this
wide-spread and important bait-6sh, The approach of the lannee to the cosst in spring is most
probably the canse why the so-called spring cod fishing saddenly ceases on many banks and shoals,
commencing again at different localities two and three weeks later.”

#“The cod leaves the banks and shoals to meet and to follow the launce as they approach the

1This ‘“‘lnrge met of coarse twine” is the mackerel pocket described in the chapter on THE PURSE-ERINE
MaCKEREL FISHERY. .
% Roport on the Becond Doep-ses Dredging Expedition of the Gulf of Ssint Lawrence, 1872,
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coast. In the same manner they meet and follow the caplin, gnided ne doubt by the peculiar odor
developed by each species at the approach of the spawning seasoun.

“Bat it is the habit of the sand-eel of burying itself in the sand botween the tides, or in sub-
merged sand beuches, that leads the Mackerel so close inshore.

“There can be little doubt that a similar indraught and onbtdraught of Mackerel and other
fish oceur in our waters when the launce leave the deep sea to approach the land, or when they
return to the decp sea again. Unlike many of the shrimps and larval forms on which the Maek-
erel feed, which are drifted to and fro by winds and carrents, the lannec is independent of the
wind; but it is only in certain favorable localities frequented by this fish that the burying process
between tide-marks, from which it derives its name, ean be casily effected; bence, these resorts are
not only valuable ag bait gronnds, but generally noted muckerel grounds, such ns Seven Islands,
and some parts of Bay of Chalear, and part of the gulf coast of New Brunswick,

¢This bait-fish approaches the sandy beaches fringing the shores of the gulf in the early sam.-
mer months to spawn; and here the Mackerel are found pursuing them while engaged in deposit-
ing their comparatively Iarge reddish-colored ova on the sands Detween high and low water.
Hence, during flood tide, and in the lauuce geason, Mackerel are commonly taken close inshure on
these cousts, in parsait of the launce; and the best eatehes are suid to be made during the period
of high tide, for the following reason: In dull, cloudy weather the launce baries itself in the sands
left Lare by the cbbing tides; but in bright, hot weather it rarely seeks the shelter of the sand,
except near low-water mark, probably because the heat of the sun would be oppressive. The
breadth of sandy ground in which the lannce buries itself for the brief peried between bigh and
low wuter marks is thus dependent upon the clearness of the sky.

“A continnance of clondy weather is condueive to this kind of c¢lose inshore fishery; whereas
a bright sky, and a day with a drying wind, leads the lannce to select the narrow bauds of sandy
heach near the margin of ebb-tide, which always remain moist. In cloudy weather with a moist
wind, the area in whieh the launce bury themselves and emerge during the incoming tide is thus
very much greater than in bright, hot weather; and it is not unfrequently found by experience
that the Mackerel catch in such localities is much greater in clondy weather than in bright weather,
because the bait ground is then far more extensive close inshore,

“As the summer advances and the launce retire to deep water the Mackerel feed upon the
free-swimming and floating embryonic forms of crastaceans; among the latter the zoea of differ-
ent forms of crabs are the most common. Adult shrimps of many species form also a large portion
of their food, and the infinite numbers of these forms of life which exist in the sea, from the coast
line to a thousand miles from land, may be inferred from the fact that, together with fish, they
form the great staple of food of seals in northern seas.

“Dr. Robert Brown states that, during the sealing seasen in Spitzbergen seas, he has taken
ont of the stomachs of seals various species of Gammarus (G. Sabini; G. lovicatus; . pinguis; G,
dentatus; G. mutatus, etc.), collectively known to whalers under the name ‘mountebank shrimps,’
deriving the designation from their peculiar agility in water.)

“These small crustaceans are found in countless numbers on the great outlying banks off the
North American eoast, and in the Labrador seas they are also in great profuaion.

* It is of special importance to notice that very many if not all of these free-swimming crea-
tures in the sea, from invisible microscopic forms to the largest shrimp, sink to different zones of
water or rise to the sarface with the variations in temperature and changes in the direction and
force of the wind. In fine weather, when the food is at the surface, the Mackerel, the herring, and

e —

1. B. Brown : On the Seals of Gresnland.
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other surface feeders swim opew-wmouthed against the wind. Dr. Brown states that the right
whale and most of the whale species feed in o similar manner. The right whale feeding swims
leisurely at the rate of about four miles an hour. Mackerel, when feeding, come often by millions,
like a swiftiy moving ripple en the water, with eager, staring eyes and mouths distended to entrap
the floating prey. Many of the free-swimming pteropoda are active only during the night-time,
sinking daring the day to a certain zone of depth,

“The effect of cnrrents and tides, assisted by winds, is to drive these free-swimming forms
towards the different shores and into land-locked or sheltered bays. On the shores of the open
seqn a continned land breeze drives them far out to sea, aud the fish following them will be lost to
view. Off the coast of the United States the Mackerel ground is not unfrequently found near the
summer limit of the Gulf Streamn where wide-spreading eddies prevail, eaused Ly the meeting of
the great Labrador current flowing in an opposite direction, or the surging up of the arctic under-
flow. 1In these vast eddies the temperature is greatly reduced by the mixing of almest ice-cold
water from beneath with a warm overlying stratum,.

“It is here, too, that the frecgwinuning maclkere) food will pongregate, sometimes at the sur-
face, at other times at different depths, dependent upon the temperatare of the mixed waters, In
the vieinity of the soath edge of the Grand Bank of Newfoundland the line of eontaet between the
Arxctic and the Gulf Streams is sometimes very marked by the loeal currents whieh ¢boil and form
strong eddies.”” The line of contact of the two great cold and warm currents is continnally chang-
ing for bondreds of miles with the varying seasous, and under the influceee of winds; bence, also,
the changes ju geographical position ahd inthe depth or zone of the open-gea mackerel groundas.

s#Inshore the floating and frecswimming food is drifted to and fro by winds and tides, and
great accumulations are sometimes thrown up upon the beaches in windrows after storms.  This
fleating and swimming food gathers in eddies, either near the coast line or at the juneciion of
opposing tidul waves or enrrents. Hence, along shettered and embayed coasts, eonfronting the
open sea in the vieinity of banks where great tidal currents and eddies are formed, or in the guif
and estuary of the Saint Lawrence, where two opposite and wholly different tides dragging along the
coast line approach to meet, there will Le the mackerel ground of the fishermen, but not necessarily
at the surfuece”

The winged pteropods very properly form an important part of the mackerel food, as they
sink and rise with changes of the temperature of the zone or sheet of water in which they are
feeding.

REPRODUCTION.—Although little is aetnally known concerning the spawning habits of the
Mackerel ecompared with those of fish which, lilie the shad and the salmon, have been artificially
propagated, it is perhaps safe to say that the subject is understood in o general way. The testi-
mony of relinble observers among the fishermen of our coast and the coast of the British Provinces
indicates that the spawning takes place in rather deep water all along the shore from the eastern

1There are no mackorcl -fishing grounds within 300 miles or mere of the Grand Bank, and certainly none nearor
than 400 miles of ite southern cdge. It is possible that mackerel have occasionally been sean, or stray specimons
captured, nearer the fivand Bauk than this, but no mackerel fishermen wounld thick of trying for these fish esat ol
tho west coast of Nowfoundland, There ate but twoe inetauces en record where mackerel fisheramen have gone go far
cast as that. Whatever influence may be exerted upon sther forms of vcean life by the meating of the Gnlf Stream
and the Arctic Carrent, it can be quite safely asserted that the Mackerel are never found in summer near the junction
of these currents, excepting, perhaps, on the southern edge of George's Hank and off the south shoal of Nantneket.
These lonalitiea are the nearest mackerel-fishing grounda to the Gulf 8treara of any on the United States cosat. And
even here Mackerel are rarély or never faken nearer than fifty or sixty miles from the northern edge of the stroam.—
J. W, CoLrins,
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end of Long Island to Hastport, Maine, along the coast of Nova Scotia, and in the Gulf of Saint
Lawrence. The spawning season oecurs in May in Soufhern New England, in May and June in
Massachusetts Bay, and in Juue in the Gulf of SBaint Tawrence, and on the Bradley Banks and
about the Magdalenes early in the month, and, according to Hind, on the northeast coast of New-
fonndland toward the end of the wmonth?

Capt. Beujumin Ashby, of Noank, Connecticuf, states that in the spring of 1877 Mackerel
gpawned in great numbers in Vineyard Sound and Buzzard's Bay, Many Mackerel were taken in
the pounds, and the eggs were so ripe that when the fish were thrown from the net to the boat the
eggs escaped to suel an extent that in cleaning out the boat afterwards lre found at least half o
bushel at tho bottom. This wus as early as the 2d of May, : nd eontinmed through the month.

Capt. I, H. Hurlbert, of Gloneester, found the spawn running out of Mackerel taken off Kettle
Island, south of Cape Ann, in May and June.

Capt. Henry Webb, who owns a weir on Milk Island, under the shadow of the Thaieher's
Island lights, obtains many Mackerel cvery year in his nets. e informs me that when they first
make their appearance, about the firsi of June, the spawn is ronning ont of them, and many of
them are half through the process of spawning, Tlhe eggs will spurt from a femule fish in a stream
six feet long, and there is a Farge pereentage of females in the cateh, probably two-thirds of the
whole. The spawn begins to dry ap after the first of August, and young fish begin to appear
abont the 4th of August. He thinks that it takes Mackerel four or five weeks to apawn; after
that they begin to grow fat, and when they are fat there is no sign of spawn te be seen, the male
and female not being distinguishable.

The growth is rapid, and in about seven weeks the young fish are about four or five inches
long.

Mackerel spawn abundantly in Grover’s Beach at a depth of one and a half to two fathoms,
The eggs are very minute, and the o}d Mackerel fecd npon them greedily.

Captain Fisher, of Portland, Maine, told me, in 1874, that when the Mackerel come in they
are almost empty and have a muddy taste. They first engage in spawning, but toward the last of
June they have finished and begin to grow fat,

1During the entire month of June Mackersl are taken in the Bay of Saint Lawrenee with roea fully developed.
Having been e¢ngaged in the Mackere! fishery in the Guif for twenty-two consoentive seasons, ten of which I went to
the Bay eatly in June, I have therefore had abundant opportunity to learn the spawning sesson of tho Mackerel in
that region. 1t is my opinion $hat Mackerel spawn in the Gulf of Baint Lawrence some time between the 1at and the
15th of July. Hpve caught them in sbundance and full of ros as late as the 4th and 5th of July, ond it is exceedingly
rare to find apent Macketel previous to the 20th of June. In the period when hook-and-line fishing was most prosper-
ousg, the fisheymen nsnally planned to leave the Guif about the first week in July if they had sneceeded in getting nearly
& faro of Mackerel previous to that time, since whilo the fisk were spawning, or between the 1st and the 15th of the
month, but little could be done, as the Mackerel wonld not readily take the hook, The fishermen, therefore, knowing
that they conld cateh fow fish during this period, botween *“‘hay and grass,” as they termed it, nsnally improved the
opportunity thus afforded of making their passage home and refitting for another trip with somparatively little loss
of timo. Apparently one of the most favorite breeding grounds for Mackerel in the Gulf of Baint Lawrence is the
area plong the shores of New Brunswick and Prince Edward Island (on the uorth side of the latter) lying inaide of a
line drawn from North Cape to Point Miscon. Bank Bradley ia alac a breeding ground for Mackercl of considerablo
importance. Phe fish seemed to pssemble on the groonds mentioned above during June, in 2 depth varying from
three to forty fathoma. The greater part, however, were founl in a depth varying from ten to twenty fatboms, The
Spawning seascn being over, they nanally stay on the same grounds, though later in the snmmer and during antumn
the Mackeorel were abandant around the Magdalenes and thoe bend of Prince Edward Island ; when the fall migration
takes place they move farther pouth. It is probable that large numbers of Mackerel may deposit their spawn around
Magdalene Island, though it is worthy of note that bnt fow or no fish have heen taken in that locality oit hf}ok and
lae dnring the month of Juno. Considerable qnantities are, howsver, canght by the gill-net fishermen early inJune,
though the oatch was small compared with that formerly obtained by hook-and-line fishing in the western part of the
Bay.—J. W. GoLuwe.
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Captain Hurlbert caught a dozen fish off Camden Jaly 1, 1870, which were half spawned and
had spawn running out of them.

According to Mr. Wilkins, of Two Isles, Grand Manan, the Mackerel spawn there on the
rocks and sand in water from one foot to ten feet or more in depth. This is in the first half of
June. The spawn is in bunches and does net fleat on the water.

During the spawning season Mackerel are taken in geines, as they will not bite and are then
very poor. They come again in 8eptember and October, and are then taken with the hook.

Mr. Hall, of Charlottetown, Prince Edward Island, says that Mackerel spawn only once in
seven years in large numbers, this period representing the interval between the successive large
catches. The Mackerel strike in there about the 10th of June. They spawn abont the 24 or 3d
of July on the Bradley Bank to the north of Prines Edward Island. At that time they have been
talen with spawn rumning ont of them. They cease to bite for several weeks while spawniug.
One of the prineipal spawning grounds on our coast appears to be on the Nantucket Shoals, where
for a period of threc or four weeks after their first appearance the Mackerel hog the bottom and
rarely take the hook. At this time there ig a lull in the prosecution of the mackerel fishery,
although before its beginning great quantitiesx are taken in the purse.seines far south along the
coast. After the close of the spawning season the old fish are said to be very poor, but take the
hook greedily along the entire coast, as also before the beginning of the spawning seagon. Althongh
the fish tirst breught to market are sold at a high price on account of their previous scarcity, it is
not until after the close of the spawning seazon and fhe subseguent fattening np of the fish that
they attain their highest excellence as an article of food. Fall Mackersl are well understood to be
by far the best fish. Storer, in his ‘“History of the Fishes of Massachusetts,” remarkg: “From the
10th of May to the 15th of June they appear at the eptrance to Massachusetts Day, having been a
few days previous at Nantucket and the Vineyard Sound. Nine-tenths of those first seen are
males, and they are all large but poor, weighing from one pound to one pound and a half. At
their first appearanee they will not take the hook, and are therefore captured in seines.”

The contrast between the statements of Storer and Captain Webb shonld be earefully noted,
The former states that the early fish taken near the end of Cape Cod are mostly males. This
would natarally be the case, as the females at this time are either epgaged in spawning or are
perkaps so weak that they would net be likely to come to the surface, At Milk Island, hewever,
which seems to ba in the middle of the spawning region, the majority of the fish are females.

‘We are indebted to Capt. N. E. Atwood for the most complete series of observations upon the
spawning of the Mackerel which has ever been made, and what he has seen he shall be allowed to
tell in his own words:

“I have many seagsons been engaged in fishing for Mackerel in ocur bay with gill-nets. I
watched the Mackerel more particularly in regard to their time for spawning. In 1856, owing to
the fact that a measnre had passed the Massachusetts legislature authorizing the appointment of
three commissioners to make investigations with regard to the artificial propagation of the fish,
and that I expected to be named one of the commissioners, I went to the upper part of Massachu-
setts Bay, where it is about twenty miles broad, and I found these spawning Mackerel there near
the bottom. This year the Muckerel came in about the middle of May; few at first. On the 20th
1 went out for the first time with my drifting-nets all night in the bay; I canght 2,250 Mackerel;
on the following night 1 caught 3,520, When [ first began to catch them I observed that the spawn
had come to its full size, thongh it was not free to run from them, not being yet fully matured.
On or about the 1sf of June we found that some of them were depositing spawn, and as I took them
from the nets the spawn ran freely. On the 5th of June I took the mature eggs as they came from
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the fish and put them in aleohol, marking the date, as I considered this time the middle of the
spawning season. (By the 10th of June the fish had all deposited their spawn, and they then
proceeded to the grounds where they expeeted to meet with better food in order to fatten and
recrnit. The spawning takes place at a depth of from five to fifteen fathoms.) Thirty days after
I went out in the bay and found any quantity of schools of little Mackerel which were, I should
think, about two inches long, though their length might have been a little less. T took a number
of specimens and put them in alcoliol, marking the date. Twenty-five days later I procured
another lot of them which had grown to double that size. 1 don’t mean to imply that they were
twice as long, but twice as heavy. I put them also iu aleohol, marking the date. The first time I
subsaguently went to Boston I called on Professor Agassiz and gave him the specimens. Ho said
that he had never before been able to agcertain these facts 50 clearly and so well, and that be was
very much pleased with them. I watched the growth of these young Mackerel all along, and I
saw them grow gonsiderably from month to month, so much so that the same fall, in the latter
part of October, I canght some of them with 4 very small mesh net and found they had grown to
a length of six and a half or seven inches, I kept a small quantity of them, split, salted, and
packed them, in accordance with the Massachusetts inspection law, as No. 4's, and since Mackerel
were then searce and very high in price, I sold them for as much as #6 a barrel”

“Much yet remains to be learned in regard to the spawning season of the American Mackerel,”
writes Professer Baird, *and little more is known of this except in regard to the Buropean
variety, It is, however, well established by the researches of Sars that this fish, like the cod, and
many of the fiat fish, ete., spawns in the cpen sea, some times at a great distance from the Iand, at
others closer inshore. Sars found them on the outer hanks of the evast of Norway; and Mr,
Matthias Dunn, of Mevagissey, England, communicates to ‘Land and Water’ his observations
of Mackerel found, with ripe spawn, six miles from the coast.!

“The fish taken in the weirs and pounds on Vineyard Sound and about Cape Ood in the early
spring are filled with ripe spawn; aud that the operation of spawning takes place on the Ameri-
can coast is shown by the immense schools of small fish that are taken througlont the summer, of
various sizes, from a few inches up, and from Buzzard’s Bay to Portland and Penobscot Bay. No
species of young fish is, at times, more abundant throughout the summer season than the Mackerel.

‘‘The egg of the Mackerel is exceedingly minute, not larger than that of the alewife or gaspe-
reau. It appears to be free from an adhesive envelope, such as pertains to the egg of the herring,
and in consequenece of whieh it agglutinates together, and adheres to gravel, the rocks, or the Sea-
weed at the bottom, As with the egg of the cod, that of the Mackerel is provided with au oil
globule, which makes it float nearly at the level of the surface.”

I am indebted to Mr. Frederick W. True for an enumeration of the eggs in two Mackerel taken
at Wood’s Holl, Massachusetts, in May, 1873; one of these contained 565,107, the other 333,887,

BIR: I have been again fortunate in taking a Mackerel alive in the act of spawning, sn the night of May 10, about
six miles from land. A better specimen conld pot pessibly Le had, and the roe Tan freely without assistance. I got
a bucket of mea-water, and allowed the fish to apawn ia it for seme time I had a difiicuity in finding what became of
ity aa the globules would not reflact the light of the candle like the pilchard spawn ; but by renmiag tha wager into a
alsant bottle, and holding it to the light, I found them floating on the surface, but not so buoyantas the pilehard roo.
In this state they coniinned for about half an hour, and then gradually sank to the bottam; but, nulike the pilchard
5pawi, they refained their vitality there for more than twelve honrs, With the daylight the globnles c?nld ararcely
be discernad by looking directly down into the water; but onholding it towards the light in a hottle they eruld be seen,
with that healthy, bright ailvery hue so peouliar to living ones, each marked with a dark spot in the venter. Beliey-
ing the pilchard spawn would have reached you, I did not send you any of these. An I sent that spawn by poet, I
sappose the bottle must have Decu broken in the post-bag.—Marruias DUNN (Mevagiasoy, Cornwall, May 15, 1871),
Lowd and Water, May 20, 1871, p. 353,
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The only previous record of the number of eggs yielded by Mackerel is that made by Thomas
Harmer, in 1764, and published in the © Philogephical Transactions® of Londen, vol. 57, p. 285,
He found in one large Mackerel, weighing one and a quarter pounds, 464,961 egps; in a secom,
of much the same weight, 430,848; and in a third, weighing about one pound two ounces, 546,G51.!

RATE OF GROWTH AND =izp.—The rate of growth of the Mackerel during the first sum-
mer has been quite carefelly studied by Captain Atwood; and the same aunthority has, perhaps
more satisfactorily than any other, interpreted the facts from which may be dednced the conclu-
sions as to their growth year by year.

Referring to the small fish, six and a half or seven inches in length, which he believed to be
the young of the year, caught by him in October, 1856, he says: “Fish of this size are sometimes
called *Spikes, but T do not know their proper name, The next year I think they are the ¢ Blinks,’
being one year old; the following year they are the ‘Tin'kers,’ two years old, and the year after
they return to us as the second-size, three years old. It is probable that the fish reaches its fall
maturity in foar years.? He continues: “The first Mackerel that come in are very large and
spawuers, but these do unot bite at the hook; and you don’t catch them with the seine, beeanse
they don’t show themselves. - You would not know of their presence if you did not set nets for
thom. When they are taken in nets set anywhere along the coast, at Provincetown, ete., a good
many people imagive that they are the remnant of the Mackerel which were there the year before,
and which have been imbedded ip the mud; and when they taste these fish they fancy that
they taste mud. When the next school arrives there appear Maekerel of different gizes, which
take the hook, They are carried to Boston marke! and are rold fresh in their season. They are
not sold by weight, but are culled, and are denominated as follows: Large ones, second-size, #* Tink-
ers,” and “ Blinks,” When the large ones are worth twelve cents, the others may sell, second-size,
eight cents; Tinkers, four cents, and Blinks, one and a half cents. These prices may fluctnate
when there oceurs a large proportion of one or more of the above-named kinds at the same time.
Any man who is well acguainted with them will make the same culling, ag there seems to be a line
of demarlkation between the different kinds which stands out prominently.

“Admitting this to be the faci, those that eome as Blinks are from the spawn of the year
before, while those which are called ¢ Tinkers” are from the Blinks of the year previous, being tho
two-year-old fish; and those that are called second-size are from the Tinkers of the year before;
when they grow up and mix with the bigger ones, I dov’t know how they live, or much about
them. This is my opinion abont these matters. You will find that fishermen will tell you they
think that Mackerel are 8ix or seven years in getting their growth.”

Mackerel, when full grown, are from seventeen to eighteen inches in length; sometimes they
attain a larger size. In August, 1880, & school of Mackerel was taken in the vieinity of Plymouth;
they weighed from three to three and a half pounds eaeh, and were from nineteen to nineteen and
a half inches long. They were regarded as extraordinarily large, and a barrel of them were scnt
to the Fisbery Exhibition at Berlin as an illustration of the perfection to which the Mackere)
attaing in this country. Althongh the size just mentioned is uunsual at present, in past years
many thousands of barrels have been taken nearly, if not qnite, as large. The size varies from
year to year, sometimes very few barrels which can be rated as No. 1’s being found in our waters.
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A No. 1 Mackerel, acecrding to the Massachusetts inspection laws, measures thirteen inches from
the tip of the snout to the croteh or fork of tbe eaudal fin. The average length from year to year
for the whole coast is probably not far from twelve inches in length, and a weight of twelve to six-
teen ounces. The foowing quotations from writers of two eenturies ago are interesting, since they
show that large Mackerel were known to the early colonists of New England:

“The mackerel, of whicli there is choicefull plenty all summer long; in the spring they are
ordinarily 18 inches long; afterwards there is none taken but what are smaller.”!

“The Makarels are the baite for the Basse, & these have been chased into the shallow waters,
where so many thousands have shott themselves a shore with the surfe of the Sea that whole
hogges-heads have been taken up on the Sands; & for length they excell any of other purts: they
have bin measured 18, & 19. inches in length and seaven breadth: & are talen with a drayee, (8%
boats use to pass to & froe at Seus on business,) in very greate quantities all along the Coaste.

“The Fish is good, saltod; for store against the winter, as well as fresh, & to be accounted a
good commodity.”?

ENeMiEs oF THE MACKEREL.—The gannet is one of the most destructive enewmiecs of the
Mackerel. These birds are often seen so heavily weighted with these fish that they are unabie
to rise on the approach of the vessel until they have disgorged from twe to four good-sized Mackerel.
This is s0 common an oceurrence that there are but few fishermen wlo have not witnessed it.

Porpoises and whales may also be included in the list of encmices of the Mackerel. It is by no
means an unusnal sight on the fishing grounds to see mndreds of the former rushing and leaping
among schools of Mackerel, seattering thom in every direction.

The shark known to fishermen as the * mackerel shark ” is one of the prinecipal enemics of the
Mackerel. T have often seen them ehasing Maeckerel, and, when jigging was practiced, it was a
common eccurrence for sharks to drive off a school from alongzide of a vessel.

Dogflsh often bhover around the ontside of large schools of Maclkerel, and doubtless feed on
them, Great difficulty is sometiines experienced in saving fish that have been inclosed in a parse-
seine, owing to the immense numbers of dogfish that gather around and, in their efforts to eat the
Mackerel, which they sce througlt the meshes, bite off the twine, making large holes in the seine
through which the inclosed fish escape.

Among the other principal enemies of the Mackerel are the bluefish, mackerel shark, aud the
cod. The appearance of a school of bluefish in waters crowded with Mackerel is an almost sure
signal for their disayppearance.

The young Mackerel are eaten by squids also. Professor Verrill has recorded the following
account of the maneavers of the squid known to zoolegists by the name Onumastrephes illecclrosus :

“Messrs. 8. 1. Smith and Osear Harger observed it at Provineetown, Magsachusetts, among the
wharves, in large numbers, July 28, engaged in captaring and devouring the young Maekerel,
which were swimmiug about in ¢schools,” and at that time were about four or five inches long.  1n
attacking the Mackerel, they would suddenly dart backward among the fish with the veloeity of an
arrow and éuddenly turn obliquely to the right or left and seize a fish, which was almost instantly
killed by a bite in the back of the neck with the sharp beaks. The bite was always made in the
same place, eutting out & trinngular piece of flesh, and was deep enongh to penetrate to the spinal
cord. The attacks were not always successful, and were sometimes repeated a dozen times before
one of these active and wary fisheg conld be eaught. Sometimes after making several unsnecesstul
attempts one of the sguids wonld suddenly drop to the bottom, and, resting upon tle sand, wonld

1JoESKLYN, 1675,
*Now England’s Fish, Joux SMITH, 1622, United States Fish Commission Report, Part I, p. 153,
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change its color to that of the sand so perfectly as to be almost invisible. In this way it would
wait until the fishes came back, and when they were swimming close to or over the ambuscade, the
squid, by a sudden dart, wonld be pretty sure to secure 8 fish. Ordinarily when swimming they
were thickly spotted with red and hrown, but when darting among the Mackerel they appearced
translucent and pale. The Mackerel, however, secmed to have learned that the shallow water is
the safest for them and would hug the shore as closely as possible, so that in pursuing them many
of the squids became stranded and perisked by hundreds, for when they once toneb the shore they
begin to pump water from their riphons with great energy, and this usually forces them farther
and farther up the beach., At such times they often discharge their ink in large gquantities, The
attacks on the young Mackerel were obgerved mostly at or near high water, for at other times the
Mackerel were seldem seen, thongh the squids were seen swimming about at all hours; and those
attacks wers observed both in the day and evening.”
The dogiish is doubtless a dangerous foe to the Mackerel weakened by the act of spawniug
and remaining near the bottom. .Amn old fisherman has deseribed to me with great animation how
- greedily the dogfish devonr the Mackerel which have become gilled in the nets, how they follow
them to the surface and linger abouat the vessel while the proeess of cleaning is going on, drinking
the blood of the fish as it flows from the scuppers.

STUDIES OF THE MOQVEMENTS OF THE MACEEREL SCHOOLS,

HIND ON THE CAUSES OF IRREGULAR MOVEMENTS.-—In closing this chapter npon the
natnral history of the Mackerel, it seems appropriate to quote from the writiflga of Professor Hind
gsome very important paragraphs in which he has atiempted to interpret the irregular movements
of the mackerel schools in our waters, and to explain the canses of the alleged annual variation
of their numbers:

“What ia the proper interpretation of the movements of the Mackerel from its firat appear-
ance in the spring to its disappearance in the fall? These movements vary with the geographical
position of local sehools of this fish, On the coasts of the United States and Nova Scotia, its
annual movements resemble in all particulars those of the same species in European seas where
the schools have 4 fres and unobstracted ocean in which to seek their prey.

“1n the spring, at the end of April and May, the Atlantic schools of this fich which have
wintered off the coasts approach the land in separate bedies, full of gpawn and poor, coming direct
from winter homes where they have remained in a torpid condition, partially buried in sand or
mud. After spawning, the different schools feed for & short time on the fry of fih, and as the
temperature rises they go out to sea in search of free-swimming crustaceans and larval forms of
food aceording as they are distribnted by wind and tide. .

“They pursue this foed against the enrrent or tide. They often feed during the uight, becanse
at that period great numbers of free-swimming larval forms approach the surface. This is one
reason why mackerel schools are frequently missed by fishermen, and areas sapposed to be deserted
may really abound with this figh, which would be discovered by sink-net fishing. The currents
are constantly changing with the seasons under the influence of temperature and prevailing winds,
hence the course of direction and depth of the focd is constantly changing also. :

“Bometimes it is carried far off from the land, at other times towards it, and the mackerel
schools following the food move first in one direction, then in another, and range from close inghore
to fifty miles and more seawards, and often, doubtless, at a considerable depth below the surface.

“The general direction of these movements, when plotted on paper, would be a series of irregh-
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lar circles or elongated ellipses, the range of each school or group of schools being opposite and
often adjacent to that part of the coast where they spawn.

# Ag the fall approaches, owing to the diminution in the supply of their fioating feod out at
sea, they come more inland.

¢ All the frec-swimming Iarval forms of most species of shrimps, crabs, lobsters, rea-urchins,
star-fish, sea-worms, &c., have disappeared in the open sea, after passing throngh their final trans-
formation. But near the shore there are great numbers of other forms of life, which are developed
later in the year. Coming iushore to feed on these on the Atlantic coast, the Mackerel are found
by American fishermen later and later on their return voyage to the southwest, which gives rise to
the impression that they are fellowing the schools, when they are only meeting with fresh schools
approaching the shore from their feeding grounds.  Bimilar movemenis ocour on the Atlantic coast
of Nova Beotia and Cape Breton. As winter approaehes, heginning at Cape Breton in November,
the different schools retire to their winter Lomes off the coast in deep water later and later from
north to south.

“In the Gulf of Haint Lawrence, where Jand is, as it were, on all sides, the local schools come
from their winter haunts to the banks and beaches of the Magdalens, of Prince Edward Island, in

" the Bay Chaleur, etc., to spawn about the first week in June. They retire after spawning to deep
water, and meet the incoming sand-launce. They follow the sand-launce inshore or on to banks,
and for some weeks feed on these fish. When the sand-launce again retires to deep water, the
season of the small crustaceans has arrived, and these by tidal action, already deseribed, and
winds, arc concentrated near the coast lines of Prince Edward Island, New Brunswick, the north
and south shore of the estuary and gulf of Saint Lawrenve, and the shores of Cape Breton, On
all these coasts the effect of the single and confluent tides, dragging along the coast line and
retarded by it, is to produce eddies, where the free-swimming food concentrates, The course of
direction of the different schools during the summer is thus dependent upon winds and tides, and
their movements would, if correetly plotted, resemble long narvow ellipses adjacent to the coast,
which are doubtless many times repeated.

“At the approach of winter the different sehools seek their winter quarters opposite and near
to the places.where they spawned in the preceding spring, as is the ease of the schools on the
Atlantic coasts. In these particulars their movements resemble those of different apecies of fish
which feed and move in great schools in directions outlined by circles or ellipses throughout tho
period during which they are at the surface.!

11t is a fact well knowwn te all experienced mackerel fishermen that dnring the moenth of May and the early part
of June large bodies of Mackers] pass along the shores of Nova Scotia and Cape Breton from west to east, and while
many achools move through tho waters of Chedabueto Bay and the Straits of Canso to the Gulf of 8aint Lawrence,
another Ledy passes in around the east end of Cape Breton Island, their destination being the same as thoses fish
tuking the shorter ronte. No better evidence of this migratory habit can be dednced than the fact that at this seasen
of the year the fishermen along the Nova Hcotia n coast and about the Sirait of Canso are husily employed in catching
Mackerel both in gill-nets and in drag-seines. On some oceasions when the season has been exceptionally favorable
the amount of Mackerel so taken has often Deen very great. This movement of the Mackersl is ¢ Tegular and 80
well-defined that the fishermen rarely fail to tefl within 8 few days, of perhaps even a few hours, of the time when
they will appear on certain portions of the coast. The fall migrations are guite as regnlar. As the scason advances
and the ternperaturs of the water decreases, the Mackerc], instead of simply changing their pesition into deeper water
car their summer habitat, ae has been statod by Professor Hind, move in vast bodies towards the southern pard of
the Galf of Saint Lawrence, frequently striking in a succession of waves, 88 it were, on the northern shores of Cupe
Breton Tsland, where, deflected from their ponthern course, they divide into two streams or brapches, one passing
t?‘“’“gh the Strait of Canso, and the other put round ihe north cape of the island, and by its eastern and southern
8ides, aud po on up along the senuth coast of Nova Scotia. The Mackerel which are found about the Magdalene
Yolanda duritg the enmmer and early antumn spparently move in g mearly direct line fowards the nor theast end of
Capo Breton Island, when they begin iheir fall migration. X have ofien had vecasion to Dotiee, in & E_“'Mta‘m‘- WYy
thess movetments, the knowladge of which is of vital iwportance to the fishermen and of considerablo interest to the
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é Bars has shown that this form of movement is taken by the herring on the Norwegian coast.!

“The Mackerel are pursned by cod and hake, and these fish gather where offal is thrown
over from vessels on which the Mackerel ave cleaned. As a vatural conseqnence the Mackerel
avoid the sca areas where thieir encmies are congregated, and fishermen atfribute the desertion of
the mackerel ground directly to the thirowing of offul overboard. Cod, aind probably hake, follow
up the sceut of offul or food of any description carried by currents with remarkable fucility, as
may be withessed during the process of jigging for cod in ealm and clear waters, On looking over
the side of a boat, with & man engaged in jigging at the how or storn, as soon as o fish is wounded
merely by the jigger and blood fiows from the wound, the creature may be seen to dart here and
there in pain.  The neighboring fish of the cod tribe are attracted by the scenf and follow the
blood ‘tracks’ against the curreat, hanting their wounded comrade to the death. A fish coming
acrosy the stream of seent immediately follows it up, and it is thus that fish offal or bait thrown
overboard in the open sea, or some distanee from shore, gathers the fish on the course of the cur-
rent. In harbors and confined or land-locked bays, where there is no constant strong current to
varry off the results of decomnposition, aud where the sca-scavengers are not safficiently numerous
to consume it, the cffect cannot fail to be extremely prejudicial to young fry and to fish-spawn.®

“The effect of temperature on the locad movements of the Mackerel may be recognized in the
process employed by fishormen to ¢ raise’ Mackere! by toll bait, and luring them seawards., The
Mackerel follow the bait for some distance from shore, where suddenly they cease to bite and dis-
appear. They probably find long exposnre to the warm temperature of the surface waters unsunited
to their habits, and sink to @ ¢ooler zone.

“ Hence the reason why a ‘mackerel breeze,” mixing the heated surface water with the cooler
understratum, is favorable to prolunged mackerel fishing with bait., The mixing produced by
agitation eools the surfuce apd permits the fish to feed for a lengthened period.”

“The Mackercl, Jike the lherring and the cod, sceks cold water for its spawning grounds
wherever the Labrador current exercises its influence. Between Block Taland and No Man's

natnrylist. 011 one seeasion, in the fall nt 1%7 an immense Imﬂ\ of M.u,kt‘ml was found alnng the uf:rth ahon} nf'
Capé Breton, and on the Tast day that 1he fish were reen the schools came near the surface of the water, and I feel sale
in saying, from actual vhservaiien, that they mwmoved at a rate of no less than three or four milea ger hour in the direc-
tion of the north cape of the island. On auother oecasion, & body of Mackerel that was found near Amherst Istand
(one of the Magdulenes) one day, were met with ithe following worping abount thirty miles distunt from the firmst
loealiry, ip the direetion of the north caps of Cape Breton Island, towards which they were moving at the rate of oue
or two miles an hour, T have myself seen schools of Mackerel off the Nova Scotian coast, in the fall, moving quite
rapidly in a westerly direetion, hut all efforts to catch them with & hook failed, since they seemesdt to pay no regard
whataver to toll bait, All of oy own ohservations, and those of the Xova Bcotian fisberen with whom I have been
hrorght in contact, lead me to beliove that Mackere) witl not bite the hook to any extent duving their fall migrations
atong the sonthern ecogsts of Nove Seotia.  This ig all the more remarksble sinee they seemn fo take the hook very
esgarly up to Lhe last monent of their stay on their feeding grounds in the gulf. The spring and fall migratiens of the
Mackere) on onv own coast are carried on with equal regularity and precision.  On more than one oceasion, in automo,
I have followed these fish day after day in their progress to the south and west slong the shores of Maine and Muassa-
chusetts. Oun ono occasion, in the fall of 1862, I caught Mackerel nearly down to the fiehing rip on the Nantucket
Showls. Thews fink wors moviag rapidly sonthward, aud the sehools could be kept alongside of the vesse! only & sharl
tiine, s cuel trial had 1o be made two or three miles farther aonth than the previous one. At anether time, io the
fall of 1770, the Mackerel moved in Jarge scheols very Tapidly from Ipaswich Bay acroes in the direction of Cape Cod,
The schools wore at the snrface of the water, and it ia net an exaggeration to say that thau- speed was hot Jess than
three or fout wiles an hour. Each body of fish was separated from the others, perhaps many hundred fathoms, bat
all secmed to B impelled by the same motive, and weore moving steadily in the same direction. These fish woald hite
engerly at the hook for & fow minutes al a time, but so strong was their instinet of migration that it Was {mpossible
to delain ihem only a short time in their onward movement,.—J. W. COLLINS.

18oe chart by Dr. G. (. Bank, in Lis report for 1874,

2Fisheries of British North Awmerica, pp. 20,21,

“Fishories of British North America.



HIND ON THE MOVEMENTS OF MACKEREL. 303

Land, where the spawning grounds on the United Btates coast seuth of Cape Cod are alleged to
exiat, & thin wedge of the Labrador enrrent stretches far into Long Island Sound,

¢In Massachusetts Bay, where a mackerel spawning ground alao exists, as also in the vicinity
of Stellwagen Bank, the temperature when observed Ly Dr. Packard in September ranged from
413© to 45°, and the fauna resembled the cold-water species on each side of Jeffrey’s Ledge. Ou
George’s Bhoals the marine life is said by Verrill to be the same as that found in the deeper
maddy parts of the Gulf of Saint Lawrence, and indicates a temperature not above 402, and prob-
ably considerably lower.  Bradelle Bank, according to Mr, Whiteaves, presents the phenomenon of
a amall stony patel tenanted by an assemblage of marine animals which usually inhabits very
cold water, and are almest entirely sarrounded by another series, which are for the most part
prevalent where the bottom is warmer and more afiected by surface conditions ot temperature.

{Wherever the areas ave sitnated where young Mackerel are found in the rummer we find
near at hand a cold-water zone, either existing a8 a part of the Labrador current at the surface or
brought up from greater depths by banks and shoaly, On the coast of Prince Kdward Island, and
in the gulf generally, the cold water lies frequently near the shore, because the diurnat tides mix
the strata warmed during the daytime with the cold underlying strata. In the estnary of the
Saint Lawrence Dr. Kelly found the surface temperature 57° If. on the 9th July, but three feet
below the surfaece it was 440, having in that short vertical space sunk 130; at twenty-four feet it
was 409, or 17° below the surface temperature,”

96. THE CHUB MACKEREL—SCOMBER COLIAS.

The Chub Maclkerel, or, as it is also ealled, the “#Thimble-cye,” “Big-cyed Mackerel,” or “Bull
Mackerel,” closely resembles in general appearance the common Mackerel, from which it is distin.
guislked chiefly by the presence of an air-bladder, and also by the oecurrence of a row of indistinet
vircular spots upon the sides below the lateral line. This is the f{ish which is called “ Spanish
Mackerel ? in England, and the name was brought to us by the early English fishermen of New
England. Tt has been found at Pensacola and Charleston, as well as in New England. There is
another fish closely related if not identical with 8. eolias, which Professor Jordan found to be
abundant in Oalifornia, which corresponds to the 8. pnewmatophorus of the Mediterranean,' and
has been described from the Pacific as 8. dicgo. Professor Jordan considers this to be the S. grex
of various authors, but writes that he is 1ot yet prepared to accept as final the judgment of
Bteindachner and Vaillaut thai it is the young of 8. colias. The lower half of its sides is silvery
and without any gray spots, such as are conspicnons in 8. eolies. Jordan has specimens of the
unspotted form mmeh larger than his smallest specimens of the trne &, colias.

The history of the Chub Mackerel on ocur eoast is a peculiar one. At the beginning of the
bresent century it was exceedingly abundant all along the coast of New England and New York.
Mitchill, writing in 1814, remarked of it:

“(Comes occasionally in prodigions numbers to the coast of New York in autumn. This was
memorably the ease in 1781 and 1813, when the bays, creeks, and coves were literally alive with
them, and the markets full of them.”

DeKay remarks: “In the early part of November, 1828, they were also very abundant, and
Inany persons were poisoned by eating them.”

Capt. Epes W. Merchant, of Gloucester, a veteran fishing skipper, who has been familiar
with the fisheries of Mnssachusetts Bay for the past seventy years, told me that the Thimble-cye

1 CavesTRINT : Fauna 4’ Italia. Pesei, 1872, p. 101,
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were so abundant from 1814 to 1820 that with three men and a boy and & siall vessel he could
catch ten barrels of them, or about three thousand fish, in a day.

The ¢ Fishermen’s Memorial and Record Book,” published in Glouncester, contains the follow-
ing note:

#Tn 1812 a large school of Spanish Mackerel visited this bay, and a0 pleaty and numerous
were they that they would bite readily at the bare hook and seize upon small hits of line hanging
grom the vessel. Standing-room boats were then mostly in use, of from fifteen to twenty tons.
These rooms held from fifteen to twenty barrels, and the crews wounld cateh them fnll in a few
hours. Mr. Timothy Rogers, at Rowe’s Bank, bought most of these Mackerel, fresh, after being
dressed, at two cents per ponnd, salting them in his buildings, and the business, which lasted two
months, was g lively one. These Mackerel did not continue on this coast but a few years, and have
now almost entirely disappeared. There were a few caught, with the other Mackerel, as late as
1825, since which time it is very rare to sce one during the entire season.”

Captain Oakes states that the “Thimble-eye Mackerel,” or “Mixed Mackerel,” were very
plentifol from 1826 to 18306. In 15826 he went fishing in the schooner “Delegate.” The season’s
catch amounted to fiftcen hundred Larrels. Perbaps tweniy-five barrels of these were “Thimble-
eyes.”

Capt. N. E. Atwood, of Provineetown, wrote, in 1878, that sixty years ago, when he was a
boy, and many years afterwards, they were very abundant in Massachusetts Bay, but that he has
not seen them for nearly thirty years. They went away before the bluefish returned, and before
any weir, trap, pound, or any other engine of wholesale destruction was set in the New England
waters.

Storer, writing in 1846, remarkéed: “This fish iz of late years found more rarely along our
coast than formerly., Captain Blanchard informs me that during some seasons but two or thres
individnals are taken by the fishermen. Captain Atwood has seen but a single specimen during
the last four or five years, Many years ago it was abundant at Provincetown, and would run up
the small creeks and be left by the tide.”

J. V. C. Bmith, in his “Natural History of the Fishes of Massachnsetts,” published in 1843,
remarked that ¢ they abound at New York, but for some reason make their appearance north of
Cape Cod.” .

From these testimonies it would appear that between 1840 and 1850 the species, formerly so
abundant, had disappeared along the whole coast line. In an essay by the writer, written in the
spring of 1879, this sentence ocenrs: “For ten years past the Smithsonian Institution, with its
collsctors stationed at varions points from Halifax to Galveston, has tried in vain to secure one of
them, and it is probable that no museum in the world possesses a species of this figh, once so
common.”

In the summer of 1879, however, during the stay of the ¥ish Commission at Provincctown, a
considerable school of these fish came inte the harbor and were taken in company with the Tinker
Muackerel. None were cbserved there in 1880, however, and it remains to be seen whether they
have returned to be again counted among the permanent members of the fauna. This fish, during
the period of its abundance on our coast, was considered an excellent article of food, and was by
many preferred to the common Mackerel. On account of its small size, however, it was not 80
much sought atter by the fishermen, :

Concerning the Mackerel of the Pacific coast, which Professor Jordan considers to be iden-
tical with the Scomber paeumatophorus of the Eastern Atlantic, this aathority writes: :

“The Tinker Mackersl, 8. pnewmatophorus, is known as ‘Mackerel; ‘Easter Mackerel,
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‘Hpsher Mackerel! and Little Mackerel! It reaches a lesngth of about fearteen inches. It
range’ verthward to Montersy Bay, appearing in the fsil in irveguiar and often Jarge schools,
manally digappearing in November, Some vesrs fow or none see seen. 1t is a good fond -Bsh, but
Bitle attention is pald to i, on account of its smwall size and irregular occnryonce”

The fallowing accaunt of the early discovery of Mackerel vn the California coant sppeneed in
the Glouvester “Telegraph™ of July 20, 18706:

“Mackerel gre reported guite abundant along the count of California, but the people of that
Siaie have not learned to cateh them, and coviivne to impest their Mackere! from the Hustern
Biates, Only ove or dwo atlesmpts have bean made to avail thewrselves of a supply nearer home,
Tov 1855 & few Sar Fraaviseo fivhermen made a f1ip to Banta Barhars Chaunel, in a swall achooner,
and soon 8fled her with Mackerel, but instead of cleaping then: and soaking them oat they threw
fhem into salt without dressing, apd when theyr arrived home their fish were, Of gourse, in bad
order. A wore experienced captain in 1858 put ap properiy s haodred barrelz of Noo 2 Mackeral
at Sants Barbara, which he disposed ef at 816 per barrel. The Sap Franoiseo * Bulletin® elaims that
enoigh cun Be canght there to supply the waut of their wacket, while salt of the best quality for
enring them can be got free from the neighboring sale-water Jagoons. It says that the Mackered
abound there all the year round—which ia probably incorreet—bnt that the montbs for tking them
in the largest quantities are June, July, and Awngust. “IF Mackerel aye canght befors Juue and
after Angust, anys the < Bulleting ‘ they are too poor to eure to adviantage, and Geserve the vame of
“leatper-bellies.”  And if they are not clesved and washed in salt water lmmedintely after being
canght, and hefore salting, they will spoil and becotae ot least fnferior iood.  But with necessary
experience, skill, and jndgment on the part of the Ssbermen, and the epouragenent, euterprise,
and ountlay on the part of all interested in trade and the development of aar home indunstries,
there are Mackersl enongh on onr coast of the best guulity to aupyly all the wants of pur city and
Biate

87, TEE FRIGATE MACKERFL—AUXIN THAZARID.

This species bas sino lately made s appearanee {n our waters, none havisg been cbserved
before 1886, when thay came ih almost conntiess aumbers. Tt is yet 16 be determined whether this
#pecies is to be a permanest accesaion to our fanna. It Is the “Timberelle? of the Adriatie fisher
foll, .
The United States Pisk Cowmmission obtained mmmerovs specimens, twenty-cight arrels

having been taken in a mackerel seine ton miles east of Block Teland on Aagust 3, 1880, by the
sthooner “Ametican Bagle,” Capt. Yoshua Chase, of Frovinestown, Massachpsetis,

The Prigate Matkevel vesombles, in some particnlsrs, the common Mackerel; i others, the
hovito, the genus Anpic beitg intermediate in its charaeter hetween the Scomber and the related
geners Polomys and Orewans. It bas the two Jorsal fins remote from each otler as in Scomber,
wod the genersd form of the bady is slender, Jike that of. the Mackerel. The body is, hewever,
somewhat stouter, and, instesd of being cavered with small seples of wniferme wize, has a corseled
of larger scales wnder and behind the peotoral fins. Iostead of the two small keels upon each
&de of the tail, which are so noticeable in the Mackerel, it has the single, more prominent keel of
Lhe bonito and the tenny. Ite ccler is grayish-blas, sometbing like that of the pollock, the belly
being Kghter than ihe back,  Under the posterior part of the body, above the lateral iine, are &
fow eloudings or maculations resembling those of the Mackerel, The opeurrence of 2 large schoul
of this. beautiful spesios in vur watera is very nofeworthy, for tbe fish now for the first lime

- tbserved gre very possibly the procursors of numercus scliogle yet to follow. 1t is nat meny VERTR
g
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since the honito beeame an inhabitant of our waters, and the distribution and habits of the Frigate
Mackerel are supposaed to be very similar to those of the bonite, Sarde pelamys, and the little tunny,
Oreynus thynnue, which also first eame on the ecoast in 1871, and have since been found in
considerable numbars. '

The Frigate Mackerel has been observed in the West Indies, and other parts of the tropical
Atlantie, as well as on the coast of Europe. In Great Britain it is called the  Plain Donito.”
It is not unasual in the Bermudas, where it is called the ¢ Frigate Mackerel,” a name not inap-
propriate for adoption in this country, since its general appearance is more like that of the
Mackerel than the bomito, while in swiftness and strength it is more like the larger members of
this family.

Since the first appearance of this fish many new observations of its abundance. have been
received. These fish appeared to come in immense schools into the waters between Montauk Point
and George’s Bank; and from Mr, Clark’s statements it appears that tliey have been observed
in small numbers by fishermen in previous years. Several vessels have come into Newport recently
reporting their presence in immense numbers in the vicinity of Block Island. It will interest
the ‘“ichthyophagists” to know that several persons in Newport have tested the fish, and pro-
nounce it inferior t¢ the bonite. !"art of the flesh, that on the posterior part of the body, is
white, bat behind the gills it is black and rank, while the meat near the backbone is said to be of
disagreeable, sour favor.

It is hard to predict what its influence will be upon other fishes already occupying our waters.
Its mouth ie small and its teeth feeble, so that it is lhardly likely to become a ravager, like the
bonito and the bluefish. There is little probability, on the other hand, that its advent will be of
any special importance from an economieal point of view, for its oil does not seem to be very abun-
dant, and it will hardly pay at present to capture it solety for the purpose of using its flesh in the
manufacture of fertilizers.

Mr. A, Howard Clark, at that time in charge of the Fish Commission sfation at Gloucester,
communicated to Professor Baird interesting statements regarding its abundance. From these
it would also appear that the species has been observed occasionally in past years. He wrote
under date of Augnst 10: “I have received this morning from the schooner ¢ Fitz J, Babson,' just
arrived from Block Island, a fish answering to your description of the Auxis, having a corselet of
scales around the pectoral fin, #s in the tunny, The captain of the vessel, Joshua Riggs, reports
that about a week ago we had a hundred barrels in the seine at one time, and saw over twenty
schools of them. He saw them as far east as Sow-and-Pig light-ship, They are very easy to
catelh, fitp like menhaden, do not rush, and are not frightened at the seine. They go in immense
numbers—he thinks as many as onpe thousand barrels to a school. The day after the appearance
of these fish the Mackerel disappeared, but he does not know whether the Mackerel were driven
away by them or not. They feed on Mackerel food. Mr. Daniel Hiltz, of {he same vessel, says
that he caught one of just the same kind, in Febrnary, 1879, on a haddock trawl on the eastern
part of the Middle Bank, in forty fathoms of water, He took it to Boston, where it was Balled !
voung bonito.

¢ Mr. John Henderson, of the schooner ¢ Sarah C. Wharf ’ says that two veassels caught such
fish recently eastward of here. The schooner ¢ American Eagle,’ of Provincetown, toek a nnwmber
of barrels of them into Newport, and sold them for a dollar a barrel. Another Cape Cod vessel
[ke does not know her name] took about fifty barrels of them and threw them away. All the
mwackerel seiners from Block Island report seeing quantities of this new fish within the past. fort-
night. The captain of the schooner ¢Barah C. Whart? says he first saw them a fortnight agn, 99'”9-
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fifteen miles off Block Island. The captain and several of the crew of the ‘Tlla M. Johnson,’ of
Newburyport, just arrived from Block Island, state they saw abundunce of the Auxis, but did not
Enow what it was until the reporis came from you at Newport. They opened one and found iy its
stomach the ordinary red mackerel food. This crew differ with the crew of the schooner ‘Fitz J.
Babson’ with regard to the ease of capturing them; think them rather difficult to take; say they
flip like pogies, and do not rush like Mackerel. " They saw ten lurge schools of them on Saturday
last, when some fifieen miles south of Block Island.”

It is very important that any observations made upon this species in years to come should be
reported to the United States Fish Commission. The length of those I Lave seen ranges from
twelve to gixteen inches, and their weight from three-quarters of a pound te a pound and a half or
more. These sent to New York market were part of the lot taken by the scheouner « Ameriean
Eagle” and brought inte Newport, whenee they were shipped by Mr, Thompsos, a fish-dealer of
that place. It wonld require from eighty to one Lundred of them te fill a barrel; so the estimate
of Captain Riggs, that there are a thousand barrels in one of the schools, shows how exceedingly
abupdant they must be, The name “Frigate Mackerel,” used in Berinunda, would seem to be the
best name for use in this country, since the fish resemble the Mackerel more than they do the
bonjto or tunny.

Capt. N. E. Atwood, of Provincetown, Massachusetts, the veteran fisherman-ichthyologist, has
examined the specimens, and is satisfied that they belong to ile sawe species with a fish which he
found abundant in the Azores in 1840, when, led by the reports of Cape Cod whalers, he went to
these islands in search of the Mackerel, the mackere] fishing being poor at home., No Mackerel
were found except the Frigate Mackerel.

8. THE SPANISH MACKEREL AND ITS ALLIES.

The genus Scomberomorus, until recently known to naturalists under the name Cybium, is repre-
senfed npon our Aflantic const by three species, and on the coast of California by one. Of the
three eastern speeies the Spanish Mackerel, 4. maculatus, is the most important, although the
others grow to a larger size. The three species may be distinguished by the following characters:

The Spanish Mackerel, Scomberomorus maculatus, has the teeth somewhat conical and very
pointed. It has seventeen dorsal spines and a black spot apon the first dorsal. )

The Cero, Scomberomorus caballa, has fourteen dorsal gpines and the first dorsal fin immaculate.
The young fish have the sides of the .body marked with roundish yellow spets, which disappear
with age, and the lateral line is very situous upon the posterior portion of the body.

The Spotted Cero, or King Cero, Scomberomorus regalis, has seventeen dorsal spines, and upon
the front of the first dorsal, which is white, is a spot of deep blne, which is prolonged far back upon-
the upper edge of the fin, The sides are marked with broken longitudinal bands with brown spots..

Tor SPANISH MACKEREL—SCOMBEROMORUR MACULATUS.

The Spanish Mackerel is found along onr coast from Cape Cod to the eastern part of the Gualf”
of Mexico, and has also been observed about Cuba and on the coast of Brazil. A few individaals:
have been seen north of Cape Cod. Storer records the captare of one at Lynn, July 24, 1841, and
states that specimens were obtaired at Provincetown in August, 1847, and by Captain Atwood, at
Monhegan fsland, off the coast of Maine. Although abundant in the Gulf of Mexico, the species
i3 rarely seen on the coast of Eastern Florida.

‘The history of this spscies, like that of several others of the Mackerel tribe, is very intevest-
ing_-,_ since it Bhows' that its abapdance upon the coast has varied mnch during the paat two cen-
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turies. The early chronicles of the colonies do not refer to it under its present name, but it is
possible that this was the ¢ Speckled Honnd-fish” mentioned by Josselyn in his “New England’s
Rarities Discovered,” publisbed in 1673, Josselyn wrote: “Of Blew-fish, or Hound.-figh, two kindas,
Speckled Hound fish and Blew Hound-fish, called Horse-fish.”

The * Blew Hound fish” can have been nothing other than the common bluetish of our coast,
and it is hard to imagioe what fish, except the Spanish Mackere]l, can have been deseribed under
the other name, No other alfusion to the fish is found in literafure before 1815, when the fish was
described by Mitchill in hiis work on the fishes of New York, under the nawme Seomber maculatus.
The biographical portion of his notice consisted of two sentences: “A fine and beautiful fish.
Comes in July.” _ )

Even the pnblication of this deseription does not seem to bave satisfied contemporary ichtly-
ologists of the existence of sueh a fish, for some of them did not hesitate to express the opinion
that Dr, Mitehill had been deeeived by aceidental differences of color at different seasons of the
year, amd that there were uel so many varieties ot Mackerel as e imagined.!

11 an cssay on the fishes of New York marke t, published in 1854, Prifessor Gill referred to
the Hpanish Maeckerel ug a species of slicht importanee.

In 1874 the quantity soll in the New York market cannot have fallen much below 300,000
pounds, with a retail value of $225,000, while large numiers were sent away to Balfimore and
other cities. There is, however, need of cantion in drawing inferences from marke, reports with-
out at the same time keeping in mind the true history « f the fisheries. It is possible that Spanish
Mackerct abounded in our waters long before they began to appear in the markets. Even now the
nomber taken by the use of hook and line is very small. They are canght chiefly in traps and
weirs, which have come into use since 1845, and many fishermen have expressed their belief that
of late they have been rapidly increasing.

Genio C. Scott wrote, in 1875: “ My experience in irolling for Spanish Mackerei oft’ the inlets
of Fire Island has convinced me that the fish is as numerous as the bluefish, and more 8o than
the striped bass, at certain seasons, and is found a little farther seaward than eitber of those
fishes, Every wear the shoals of Spanish Mackerel become more and more namerous, and more
are taken, but never in sufficient numbers to reduce the average price below sixty cents per pound,
The shoals which | saw when last frolling for them wounld have formed an area nearly five mites
square, aud still the most successful boat did not take more than a dozen in three days. They
will not bite freely at any artificial lure, and thongh numbers came near leaping on the deck of
our yvaeht, they treated onr hures with an indifference which savored of perverseness.”

Mr. J. M, K. Bonthwick states that the first 8panish Mackerel taken in the vicinity of New-
port were foansd in the summer of 1857. No one knew what they were. .

The (Houcester “Telegraph” of Angust 17, 1870, contains the following item: At Newport
the epicures are in ecstasies over the fact that Spanish Mackerel, the most delicions fish canght in
‘the sea, are tuken there now in seines, It is only by southerly winds that they are tempted so
far north.”? :

1 SMITE, JoV.C: Nntnral History of the Fishes of Massachnse‘hta, 1843, p. 295,

*The Newport '‘Daily News,” Angust 19, 1872, haa this item:

“*LARGE HAUL OF SYANISE MACKEREL.~Saturday, Arnold James & Co., of this eity, canght 208 Spanish Mack-
werel, weighing 495 pounds. This ia the largeat haul of this kind of fish that bas ever been taken at any one time by
any of our Newport fishermen. They wera canght in the West Bay, and subsequently sold to Messrs. Carry 'B"F“"hm'
of this city.” :

And two days jater, August 21, the Providenece ** Press” chronicled a still more remarkuble catch:

“ Another haul of Spanish Mackerel was made yesterday. This time it was over four humndred ﬂsh, avoraging
about twd and a half pounds ench. Thoy were sold to & dealer &t twenty-five conts & pmmd. .

+/
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Mr. R. E, BEzrll, who hasg studied the history of the species on the coast of New Jersey and the
Southern States, writes as follows:

“ Prior to 1850 glmost nothing was known of the fish about Sandy Heok, This is shown by

" the fact that about this time Mr. Robert Lloyd, a fisheriran of Seabright, was engaged in trolling
for bluefish, llaving a contract with one of the hotels {o take his eutire catch. He seenred quite
a number of Spauish Muckere] (these being the first e had ever seen), which were carried with
the bluefish to the Lwotel; but the proprietor knew notbing of their value, and even objected to
taking them at the nomingl price of twenty-five cents eacls,

“From this date they were taken more frequently, and soen came to be biphly prized as an
article of food. They were canght wholly by trolling, the average daily cateh being frow ten to
twenty iish to a boat; the tishing being best when the water was a little rougl. They coutinued
to increase in number, or ot least came 10 be more generally noticed by the fshermen, nwtil 1866,
when they were quite plentiful, beeoming most abundant between 3870 aud 1873, During that
period it is aaid thut they were often nearly as plenty as ile blaeflsh, thoapl eomparatively few
were taken, owing to the lack of suitable apparatos, aud it was not uutil the introduction of
properly arranged gitl-nets and pound-wets that the fishermen were Bueceessful in seeuring any
considerable guantities,

¢ Binee 1875 it is claimed that their numbers have gradually decreased on the inshore gronnds,
though they are said to De as numerous as lormerly eight to ten miles from lasd, where they
remain beyond the reach of gill-nets and pound-nets.

“¥any of the fishermen of Chesapeske Bay never saw the gpeecies prior to 1875, though there
ure anthentic records showing that individuals were occagionally taken in the haol-seines along
the Eastern Shore as early as 1860, and haunls of between one and two hundred are reporteil by
Dr. J. T. Wilkins in 1866. It 18, however, very easy to explain the ignorance of the fishermen us
fo the abundaunece of the species in that region, for, nntil recently, the fisheries of the Chesapinke
appear to have besn of small comnmercial importance, having heen prosecuted only during the
spring and fall by means of gill-nets and baunl-seives. During the summer months, When the
Mackerel are most plenty, no fishing of importance was doue. Poupd-nets were introdnced iuto
the Chesapeake region in 1875, and it was through their use that the fishermen came to know of
tlie abundance of the species in these wabtersa.

“(On the North Carolina coast most of the fishermen, and, indeed, a majority of the dealers,
are still unacquainted with either the nmme or the value of tlie Mackerel, and when, in 1879, several
thousand pounds of them were brought to Wilmington the dealers refused to buy them, supposiug
them to be u species of horse-mackerel (Oreynus), which they understood Lad no value as o food-
fish, As no purchasers could be found for them, they were fimally thrown away. Tarther south
few have been taken, owi.g to the lack of suitable apparatus, as well as to the fuct that the fisher-
menh seldom fish beyond the iplets. The smack fishermen of Cliarleston catch a few on trojl-lines
duaring the pleasant wenther of the spring and early summer, but they fish only eecasionally in
this way,

" “Thougl the fishing is at present limited to certain localities, there is no reason to believe that
the fish ave abseut from other places; on the voutrary, it seems probable that, should proper appa-
ratus be employed, the species could be taken at almost any point along the ounter shore where the
menhaden are abundsnt.

“In the Chegapeake region there seens to be no diminution in the eatch; ‘on the contrary, it
has ivereased rapidly from year to year, mntil in 1879 it amounted to fully 1,000,000 pounds, and
in 183'3 the q.uanﬁty was increased {0 1,609,663 pounds. The average daily catch for the peuad-
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nets about Cherrystone, Virginia, ig fully 500 fish; while as many as 4,000 have been taken at a
single 43ift) and hanls of 2,500 are not uneommon during the beight of the season. At Sandy
Hook the catch is quite Yarge; in 1879, 5,500 pounds were taken at one haunl ju a pound.net at
Beabright, aud the average stock for the pound-nets i that locuwlity often exceeds #1,000 for
Mackerel alone, while the cateh of otlier apecies is proportionately large.

“We gee no reasen for believing that (he present enormous catch will have any serious effect
upen the future abundance of the species; for, assuming that the fish are plenty all along the
coast, the catch, though extensive at certain points, must be insignificant in comparison with the
immense number of individuals in the water. As has been shown, however, there is good reason
for believing that the pumbers have varied from time to time in the past, and it may be that
natural canses, of which we are still ignorant, and over which we may have no control, may cause
4 like variation in the future.”

In 1879 the writer, in preparing an essay upon this fish, remarked : < Mitehill, when he deseribed
the Scomber maculatus, sixty-five years ago, summed up what he knew of its habits in a single sen-
tence: ‘Comes in Joly,” and the studies of Jater naturalists have added Dot little to this tarse story.”

Since that time the studies of Mr, Earll and Mr, Stearns bave added so much to our knowledge
of the life and history of this fish that it may be said that tts habits are now about as well under
stood as those of any other species on our eoast. Tustead of weaving the facts which have lately
been recorded into a compact narrative, the statements of different observers will he given as
neatly as posaible in their own words,

Mpr. Earll thus discusses its movements along the Southern Atlantic coast:

“Bpanish Mackerel are gregarious in their babits. They are sometimes seen in enormous
=schools, covering several square miles of oceap surface. A single sehool seen off Long Island a
few years ago was estimated to contain several million individuals, The density of these schools,
however, is very different from ihat of the schools of menhaden on which they feed. The latter
-are usnally found in compact masses, often many feet in thickness; while the former are cousider-
ably scattered, a large nercentage of them being at or near the surface of the water.

“The fish make annual excursions to the coast of the United Biates in summer; starting from
their home in the warmer waters of the South, or, perhaps, from the deeper waters along the inner
edge of the Gulf Stream, in the early spring, and proceeding northward, or landward, as the season
advances.  After remaining for & few weeks, or monthe at most, they again move scuthward, or
sepward, and at the approach of cold weather eutirely disappear. They seem to prefer water
ranging from 70° to 802 Fahrenheit, and seldom enter that which is colder than 659,

“Off Charleston, South Carelina, the fish are first seen about the last of March, and late in
April they enter the sounds of the North Carolina coast. By the 20th of May the vanguard
reachies the Chesapealie, and others follow in rapid snecession, so that by the middle of June the
capture of Mackerel constitutes the principal occupation of the fishermen, Off Sandy Hovk the
Alvst individuals are not saen till late in July,! and from that time they continrally increuse in
numbers till the middle, or oven the last, of August, Their time of arrival at Narragansets Bay
is a,bout the same as thdt for Sandy HOOL In this northarn reglon they remain till the middle Gf

"The Cavadian fishery report for 1520 contains tho fn‘ﬂumug notice of the capiure of a Spamash }!n.cke ll at
Prioce Edward’s Island, in the Gulf of Saint Lawrenue, which (if there is uo mistake in the identilieation) extends
Ly several hundred miles the range of the species, Tlhe report says: “An nmioubtud epecin en or the SpaDiSh
Mackerel, male, Cypbium maclatunm of 1he United Btates, was caught by hook at New London, Queen’s County, 011
the 7th of Septeaiber. It i8 rare to find this fish in so high o latitade, —Supplewent No. 2 to the Eleventh Anunal
Repart of the Minlster of Marioe end Fisheries for the year 1536, p. 2289,

With all deference to the author of this report, I awm unwilling without further vvulence to accept this identifica-
tivu a8 accurate,—G. B. G
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September, after which the number gradually diminishes, and by the first of Ootober the last
individuals have disappeared. A little later they leave the Chesapeule, and fow are seen on the
Carolina coast after the 1st of Novem ber,

“Their sumner movements are doubtless affeeted to a considerable extent by the movements
of the meunhaden and other small fishes oy which they feed, ns they are nswally nose plenty in the
localities where these fish are tound. Whep feeding they reman eonstauntly among these tish,
exhibiting great aetivity in the capture of their prey, rushing through the water with great speed,
and often leaping into the air in long and graceful enrves. This peculiar leap is eharacteristic of
the species, and by it the fishermen are enabled to distingnish the Muckerel from their ailies, the
bluefish, that, after jumping from the water, fall back npou its surface with a splash, instead of
entting it, as is the case with the Mackerel,

“During the spawning season the Mackerel enter the warmer and shoaler water of the bays,
the individuals at this time being more generally disturbed and the schools eften considerubly
scattered. Ou entering the Chesapeake, they remain about ‘The Capes’ for some time, but as
the season advances, according to Mr. Sterling, of Crisficld, Maryland, they start for the upper
waters, und distribute themselves over the lurge spawniug grounds ot the region. Some weeks
later they reassemble, and proceed down and ont of the bay on the way to their winter quarters.

“In moving along the coast the Mackerel seem to avoid fresh or even bruckish water, and fer
this reason are seldom taken near the mouth of the larper rivers. This habit is thought to
account for their greater abundanee on the eastern than on the western side of the Cliesapeake,
Along the last-named shore the salipess of the water is considerably affected by the enormous
ynantity of fresh water brought down by the large rivers of the State, while no rivers of impor-
tance oceur along the eastern shore, and the water is therefore nearly as salt as the ocean.

“During its stay on our coast, the Bpanish Mackerel may properly be siyvled a sarfuce fish.
It seldonr descends to any great depth, but rather remains at or near the surface, and may often
be seen leaping into the air or sporting at the top of the water. On a calm, bright day the suor-
face of the ocenn iz sometimes broken for miles together by the mnovements of a large school of
these fish.”

Congerning its migrations in the Gulf Stearns writes: ¢ The SBpunish Mackerel is exiremely
abundant on the West Florida coast. They are first seen in March or April, four or five miles from
land, moving along swiftly towards the westward, or playing at the surface with no appurent aim or
course of movement. The time of their arrival is not certainly known, bat they are guite surc to
appear some time between the first of March and the last of April.  One season, 1577, schools were
seell off the coast in February, and the ‘run’ continued as late that year as unsual. 1t is notan
anuauud habit for these early schools to remain at sea several weeks before approaching the fand.
During the latter part of Apri} the first schools are seen coming into the Pensueola Bay, aud from
this time on througlh the summer they are coutinunally passing in. I do not think the tide influences
their movements, us far as entering or leaving the harboris concerued, for 1 have seen themn KW -
ming aguinst and with the tide. They move at the surface of the water, frequently juinping from
it and splashing conspicnously. DBy this commotiou are attracted@ many sea-birds, which learu that
there is foed for them in the shape of fragments of small tishes upon which the Mackerel prey.
The individnals that make up the schools vary considerably in size; as a rule, the first to arrive
are the largest fish, and measure from twenty to twenty-four inches, while those coming Jater
measure only about fourteen or fifteen inches. Specimens of thirty-six and forty inches are some.
times caught by the use of troliing-lines, but these large fish are rarely found in the schools. Their
abundance varies with different years, although not toso great an extent as somne otlter migratory
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apecies, The first few weeks they spend in the bays. They continue playing at the surface, prey-
ing on such schools of small fish or fry s may be present, but at the commencement of July they
are less frequently seen, and after another space of two or three weeks are not seen at all, unless
caunght by trolling-lines at sea, or whon a solitary individual leaps from the water in some remote
place. Thers is a great difference in the movements of the fish which are ready to spawn aml
those which have finighed spawning: the former keep away from the shore, playing at the surface
with 1o apparent aitn, while the laster awim in shoal water near the shore, underneath the sar-
face, shaping their course with all possible direetness for the harbor mouth. The school, as it |
moves along, resembles a compact mass of reddish-brown sea-weed. Santa Rosa Island seewms to
possess attractive featares for the Spanish Mackerel, for they are very abundant there. This is u
convenient station from which to wateh their movements, en acconunt of its narrowness and length.
In August, September, and October small schools of Mackerel are seen following the shore along
to the sea, nnd on reaching it they are lost te view in deep water. Many, probably, follow the
deep water out of the harbor and are not seen at all, but enough are under observation to signify
when they are ‘running’ and when the majority are gone.”

As has already beeu remarked, the Spanish Mackerel is but rarely seen on the east coast of
Florida, though abundant in the Guif of Mexico. I have never seen one in this region, though the
fishermcu assure me that a few have been caunght, and that small ones are occasionally taken on
the bar at the mouth of the SBaint John’s River. Melton & Co., of Jacksonville, Teceived a quantity
from Cedar Keys in 1876, and they were exposed for sale in the ity markets, where, however, they
met witb no purchasers. In the Indian River region there is a fish called there the Spanish
Mackerel; it perhaps is the Spanish Mackerel, or one of the allied species.

Holbrook wrote in 1860: ¢ But little is known of the habits of this fish; it seems, however,
more solitary than the fishes of this family genorally are, as it seldem bappens that more than four
or five arc taken at the same time. It appears on the coast of Carolina in April and May, but is
rarely seen during the sumimner months. It feeds on various species of small fish.”

Dr, Yarrow wrote in 1873 of this species, as observed in the vicinity of Fort Macon, North
Carolina: #They are abundani in the latter part of August aud September, and are freguently found
with the bluefish. A favorite locality is near the southern point of Shaclelford Banks, where it is
taizen with nets and by hook; a great many are glao taken near Cape Lookout in Septewber in
gill-nets. Is highly esteemed as food, but is not often eaten fresh, being generally salted. Size
from ten to thirty inches.”

Mr. A, N. Simpsou stated in 1874 that the species was caught in small quantities in the shoals
near Cape Hatteras, though seldom seen in the sounds. -

Dr. Wilkins, of Hunger’s Wharf, observed in 1880 that the average weight in that vicinity is from
two to three pounds. They arrive ahont the first of June, snud leave about the first of September.
Twenty-five years ago it was a very rare occurrence to catch a Mackerel in the Ohesapeake Bay,
but new they are very plenty. :

Mr. C. R. Moore, of Johnsontown, Virginia, wrote in 1874: “Spanish Mackerel come in Septem-
ber and October and stay until frost. They are most numerous about the mouth of the York River,
where a large number are caught in seines and salted. They bring about $40 a barrel.”

Professor Baird, who was one of the first to speak of the abundance of this species and to
testify to its excellent qualities, wrote in 1854: “But two specimens were taken during my stay at
Beauley’s Point, and the species is searcely known to the ﬁsh'erh:en. it was more abundant at
Greenport, Long Isluud; in the Peconic Bay, towards Riverhead, four hundred were caught at cne
haul of the seine. The flesh is excellent, having much the flavor of true Mackerel, only a little
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richer and softer. The fish bring & W price in the New York markef, where it bayx Teeu bus
repently eold af from fiffy cents (0 oua dollge o poriad, the pricts varying with the geasan, It has
been more abundant off our Lo2st ian ever before, and in the lower part of {he Polomace pumbers
have baen takcen a0d salted down, They may frogrently be found 3u thie atate o the Washiugton
market, and readily recogaized by the roand yellow spets on the sides, and also by the size, whioh
8 8o mueh Jarger thao that of the cowawen WMackerel™

DeXay, in 1842, mentioned that he Do wwon Wafs speiies, baken ji e seive, in the Xew Yurk
market, in dngust and Beplewber, pearly fwo St bwg, bat that they wive not comtaon,

BrreobUTIoN~~The breeding habliis of this fish wers never audessteod until the spring of
1380, when, o everytody’s astonishment, it was found Dy Mr. Earll thet one of e principal
£paning grounds was in the Chemaposke Wayp

I gquote in full the remarks of Mo, Eoxlh wpun Oweir reprodactive habits;

“ Prior to 1880, nothing wag definitely knaves, segpndivg the spawning habite of the dpatish
Macherel, Neither the thme noy place of spawning had been diservercd. Mr, Scott had strusised
that they spawned in the waters of onr Atlantie Stagey in the spring, us smalt ones whick he sup-
pased o be the yoang of the previves Year were eccasionally seen in JuneS  Professor Gogle, in
Lis lrame Fishes,” had ventursd the wssertion “Spur poey probally epawned 8y midwinger, fv fe
Gulf of Mexieo sad abeut the West Didies,  Tlhese sure, w5 90 a8 we Kaow, the only writers that
lad refarrad to the spawiing hobits of the Madkerel, During ap extended (sor of the A(piutn
eoagh, In company with Col Marshall Mclosald, the writer Lad an ¢xeetlegt opPartunily for esam-
ising the spesies in difterent localities, wod suegesded i peovipg thab the thegty avatced hy My,
Booty wad the mebe pRuarly egtrert, afd tlog Qoo Soppnish Mackpied Spavn Wopg wany perlion® of
the Atlantic ¢coast in midewsmer.  Fhe TovBstigatids o wn R0wPery fsberies hegay in Morida
iy Jaytary, 1830, ang whén the fdhegiay fn (at rogiom B3R veen 8\1ﬁix:iqﬁl-fy st iod. we pepccades
ngFthvand, sty every impm-;ﬁnt fishing stapion glong the eptst of Geopgia angd the Uarolines,
reachisg she Chesapeske early in May,  Ayer gpending some time at Norfolk, wnd af the Hshing
shore of Caps, W, B, Taglor, st Willoughby, ®e wecepted (he invitation of Mr. O B, Maltby s
Viait his Geling stalion at New Point, forty milee nn. 4 bay. Here we spend » panber of days
in szamining the spswaing sondition of the different spentes vaen it the pound-vets of the Joeutity,
#hd Aoon discoversd that many of the male Mackerel were nearvly ripe, while the eggs in the ovaries
of some of the fomales were well devalomed. A Nitle later we suceseded in finding thovoupghly
ripe il and oae or twa females from which Yipe vygs conld be Iaken. Apprecisting the fmpor
tanoe of thiyv discovery, we continwed our invesigufiom, aud soon satishod vurselves that the
epawning iime was near ot havd, as the eggn and mily in allof the spechnens examined were well
siivanced, Later, the writer visited the Bastern Shorg of Virginia inddnding the covwiten of
Avcomack snd Northampton, and fund vipe sgge and milt in a large uamber of individuals,
Farther investigation proved that the spawning weantsy, 25 ln mény migestory apesies, varied with
the loeality, being earliost on the Bontharn const, and. lasssd about Long Island.  The temperature
of the water seems fo have a devided efféct npon the spawsing tune of the Mickerel, aud ke
wvaries and spermaries 3o not develop very rapidly uutil it has rsen to upwards of TU° Fabrenleit.
The time of spawning fox the Carolinas begins in April, while the seasou at Long Istand conimences
by the 20mn of Anpust, snd continves til the witer part of Septewber. On the arvjval of the
&pecies in the Dhesapenake, in May, 3 fow of the males anc.svarly vipe, ava the evarits of the fewmales

R P T T

*The foilowing i the Iangusge of M. Soalt ot thia Seine, “hatn Wy Bpeoish Maskenad Enro ars spring-
Sphwning Gaben, apd, 0o doubd apary in gur baya, foy thers are sceseioyaily swoafl vaes Saken by Me aaglers o June,

e She £arge onty Yisit our Shores, and § arjus, tigetiote, $oat the amall helf poaodens aze of Yast Your's patel
Augling th Amoricen Watdrs,
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are very much enlarged. By the 1st of June cccasional ripe fish are seen. The spawning season
proper begins about two wecks later, and continnes during the greater part of the summer. The
fisherinen report many of the Mackerel to be full-roed when they reach the Sandy Hook region,
and claim that by the Iast of August the eggs begin to separate and ran from the female, From
this date to the close of the seasen namerous individnals are taken from which eggs or wilt will
ran frecly,

¢ The limits of the spawning grounds have not yet been definitely ascertained, thengh enough
has been learned to show that the Mackerel spawn at ramerous poiuts between Narragansett
Bay anid Scuth Carolina, and it seems probable that when a thorough investigation is made the
southern limits will be fonnd to extend as far as Mississippi, and perhaps to Texas. It is certain
that they spawn in some of the sounds of the Carclinas, in Chesapeake Bay, off Sandy Hook, and
along the southern shores of Long Island; the Chesapeake and Sandy Hook regions being visited
by immense numbers of Mackerel for this purpose.

“ Aw has been said, the spawning season for our coast continues throughout the entire summer,
aund, in auy particular loeality, it lasts from six to upwards of ten weeks., The time of spawning
for individnals of the same school varies considerably, the ovaries of some of the fish being fully
mature while those of others are still quite green. Aguain, a single individual is a number of weeks
in depositing its eggs, a8 shown by the fact that when the first are excinded a large percentage are
still small and imwature. AJl of the eggs in the ovaries of a shad, salmon, or whitefish develop
uniformly, and the whole number are deposited at about the same time, so that the spawning
season for the individual lasts only a few days at most. Up to the winter of 1878779 it had been
. supposed that all fishes were alike in this pareicular; but our study of the cod at that time proved
that the individuals of that species were several months in depositing their eggs, and the same is
found to be trire, within smaller limits, of the Spanish Mackerel,

“#The number of eggs varies with the size of the parent fish, that for a ome.pound Mackerel
being estimated at 300,000, while that for a six-pound fish can scarcely be less than 1,500,000, To
ascertuin definitely the number for the average fish, an fmmature ferale, weighing one pound and
thirteen ounces, and meaguring eighteen and a half inches, was selected, and the number of eggs
was carefnlly computed. The ovaries, when placed on aceurately adjusted balances, were found
to weigh 34.275 grams. These were then opened, and 100 milligrames, selected from different por-
tions of the roe-bags, so that all sizes might be represented, were weighed out. When counted
this mass was found to contain 1,3 .6 eggs. From these data it was found that the ovaries of the
fish shonld contain 526,464 eggs. This number would be too great, as no allowance was made for
the weight of the ovary walls; allowing for these, the number would be not far from 325,000, It
is thus seen that the species ig more prolific than the salmon, shad, or whitefish, thongh it is
mtieh less so than many of the gadoids, a seventy-five-pound eodfish yielding fully 9,000,000,

“The eggs of the Spanish Mackerel are smaller than those of any other species with which we
are familiar. During the early part of the season they can scarcely be distinguished by the npaided
eye, and although they graduslly increase in size, when fully ripe they have a diameter—varying
gomewlat with the size of the parent and the condition of the eggs when pressed from the ovaries—
of only one twenty-second to one twenty-eighth of an inch. Most of those secnred by us were of
the last-usmed size, and, taking these as a basis, it will be seen that s cabic inch would eontain
21,952 eggs, and that 1,267,728 could be placed in a guart cup. :

v After impregnation the eggs huve g spemm, gravity between that of fresh and palt water?
shown by the fact that they sink in one and float in the other. When thrown from the parent
they rise to the surface and are driven hither and thither by the winds _a.mi 'tides dui‘iﬁg the eh-lflie"
period of development. Many ure lost from lack of fertilization, others are destroyed by the
auimals of the water, and cousidersble quantities are doubtless driven upon the shom daring
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gtormy weather, where they soon perish. VWhen first hatched the little Mackerel ig very small and
transparent, its lepgth scarcely exceeding one-tenth of arr iuch, while its diameter, even with the
comparatively large yelk-sac, iz so small as to allow it to pass throogh wire-eloth having thirty-two
wires to the inech. For several honrs after hatching it remains comparatively quict at the
surface in an almost helpless condition, a small oil globule attached to the yelk-sa¢ keeping it
fromn sinking and causing it to lie belly nppermost, Iater the wnbilical suc with its oil glohule is
gradunally absorbed, and the little fish begins to manifest greater activity, and by vigorons and spas-
wmodic efforts penetrates to the depth of an inch or so helow the surface. In o few hours it finds
little or no dificulty in swimmiog at various depths, and even lies at the bottoin of the vessel in
which it is confined, darting off with surprising rapidity when disturbed.

¢ Little is known of the rate of growth. We know of but two instances where small Mackerel
have lLeen caught or even seen along our shores. The first is that mentioned by Mr. Scoft, in
the passage already quoted, of half-pound fish having been taken off the Long Island coast
in June. A second instance was made kpown to ns by Mr. Robert Bosman, superintendent of
a fishing station at New Point, Virginia, who, in a letter dated Norfolk, Virginia, September 25,
1880, says: ‘I have recently noticed large nombers of young Spanish Mackerel, varying from foar
to six inches in length.) Assuming that the fish referred to were the young of the Spanish
Mackerel, there still remains a difficulty in determining the rate of growth. Some species grow
very rapidly, reaching the last-named dimensions in a few months, while others develop more
slowly and would not attain a weight of half & pound for several years, From our limited knowi.
edge of the growth of other species we would suppose that the fish mentioned by Mr. Bosman as
being four to six inches long in September were the fry of the previous year, and were therefore
about fourteen months old, while the half pounders mentioned by Mr. Scott were probahly nearly
two years old”

The observations of Mr. Btearns, recorded alsc in 1880, are exceedingly interesting as confirming
and supplementing those of Mr. Earll:

“When the Spanish Mackerel first appear, late in March and early in April, they contain
Spawn iz the haif-developed state. By July this has beceme quite full, and it is believed by the
most intelligent fishermen that when they disappear from sight at that time they do so for the
purpose of spawning, and that the spawning-grounds are in the quiet bayous and lagoous, the
Places where tue old fish are last seen. These views of the fishermen are partly conjectural, and
at first I did not agree with them, but the more I observed the movements of the fish the more
Plausible seemed the fishermen’s views. The following facts have led me to adopt them: (1)
The Spanish Mackerel arrive in the spring with spawn and milt and go away without them. (2)
They disappear into out-of-the-way places with pearly ripe spawn, and in a short time reappear
in or about the same places without it. The operation of spawning leaves them somewhat emaci-
ated. They do not, of ecurse, spawn all at one time, and it is not unfrequent that fish with spawn
#ud those which have deposited it are caught by s fisking-crew on the same day.”

The Spanish Mackerel sometimes attaius the weight of eight or nine ponnds, though it rarely
exceeds three or four pounds. A specimen taken off Block Island, July 8, 1874, the first of the
seagon, measured twenty-six and one-fourth inches and weighed fhree pounds and five ounces.
It is said to be the largest ever taken in this section, and was a female with the ovary spent.
Those taken on the eoast of New Jersey and farther to the eastward are considered much more
delieat_ely-ﬂavomd thgn the Chesapeake fish, and command a higher price in the market. In the

. Gulf States, aecording to Mr. Stearns, the Spanish Mackerel are in great demand, though but few
are canght in the Gulf of Mexico, on account of the absence of proper nets.
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This species was ascertained by Proefessor Jordan to oceur abundantly in the Gulf of Cali-
foruia, and south as far as Mexico. It is for some reason not higldy valued by the Mexicans.

Tk CERO ok KING-FI3H--SCOMBEROMORUS CABALLA.

The Cero is 4 West Indian speeies which has been recorded from Sante Domingo, Jamaica,
Cuba, Martinigue, Porto Rivo, and Brazil. A few specimens have been obgerved as far north as
Wood’s Holl, Massachnusetts. 1t is a magnificent fislh. It often grows to twenty-five pounds, and
sometimes, it is said, to ove hundred pounds in weight., Its habits ure probably not unlike those
of the Spanish Mackerel, The name Cero is commonly aceepted in the United States; it is a
corruption of the Spanisl sierra, and the Mexicans call the fish by that name,

“The King-tish,” writes Mr, Stearns, “are very abundant in the southeru part of the Gaif aml
common &t séaie places in its northern portion,  They live altogether at sed and are caught with
trolling-lines. At Key West they are important as food-tishes, large quantities being sold in the
markets. Two men iu 4 small sait-boat sometimes eatch more than a hundred in a day, and 1
have geen the market so glutted with themn that five eents would buy one of the largest size.”

Professor Jordan states that they are regnlarly eanght with trolling hooks by nearly every
steamer from SBavannal to New Yorlk.!

THE King CERO or SPOTTED CERO—SOOMBEROMORUR REGALIS.

The King Cero of the IMorida Keys grows to be five or six feet long and to twenty er thirty
ponnds in weight. This fish also ocecasionally wanders as far north as the southern shores of Cape
Cod in summer. It is abundant in the West Indies, having been reeorded from Cuba, Banto
Domingo, Jamaiea, and Barbadoea. Cuvier, moreover, had a specimen from Brazil. It ir more
thau likely that this and the preceding species are both included by the Key West fishermen
under the name “ King fish,” the differences in general appearance being so slight that it is hardly
likely that they would be noticed by ordinary observera.

THE MONTEREY MACERREL—SCOMBEROMGRUS CONCOLOR.

The Pacific specics may be called the Montierey Mackerel. It attaing a length of about thirty
inches and a weight of about five or eight pounds. It has only been seen in the Monterey Bay,
where from five to forty individuals are tuken every fall, most of them at Soguel. They appear
in September und disuppear perhaps in November. Nothing further is known of their distribuation
or habits. They always bring a very high price in the market (30 to 50 cenis per pound), the fiesh
being similar to that of the Spanish Mackerel of the East, which species this fish closely resembles.

89. THE BONITO—SARDA MEDITEREANEA,

This fish is one of those which appear to live for the most part in the open ocean, wandering
hither and thither in large schools, preying upon other pelagic fishes, and approaching land only
when attracted by abundance of acceptable food. Several of the smaller species of the gromp
of Tunnies, to which it belongs, are known to sailors by the same name. The commoun Bonuito of
England Oreynus pelamys, is what is here called the ¢ Striped Bonito,” two or three speclmens

*A RARE PISH. —Capiain Mutthews, of the stesaner “ Oriental,” who arrived Tuosday from Savaanah, brought home
o fine specimen of the King-fish, which was canght in the Gulf Siream on the passage. It was placed en exhibition
in the Qnincy market, at atalls 127 and 129, and atirscted considersble mttention from the fact that it is the first ode
of the kind ever seen here. It weighs about forty pounds, and more nearly romembles fhe Spanish Mackersl in calor
and form than any othér fleh usnally scen in this market, although it is muoch Iurger Itis a very fat, l:undwma ek,
aud is said fo be s nice artiole for food,—Boston Jowrnal, July 26, 1871 .
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of wlich have been detected in our waters since 1876, but the fish which most frequently
and in greatest numbers approaches our shores is the one which is mamed at the head of this
gectioi,  Almost nothing is known of its habits, and it is even impossible to define its geographical
range with any degree of certainty, its distribution being quite unlike that of auy other fish with
which we are acquainted. It may be said, however, that it is found only in the Atlantic Ocean.
On vur coast it is found in summer between Cape May aud Cape Sable, though rarely north of Cape
Anuy! eccasionally off Cape Hatteras and the month of {the Chesapeake and in the Gul{ of Mexico,
Specimens have been tuken about the Canaries and Madeira, at the Cape of Good Hope and in
the Mediterranean. It has not Deeu olbserved on the coast of Europe uorth of Gibraltar, nor at the
Bernnulas,

This fish does not appear to have been abundant in {former years: it attracted but little atien-
tion in our waters hefore 1860, althouglh it was alladed to fu 1818 by Mitehill, in 1842 hy Dellay,
and in 1856 by Gill; none of these anthors, however, seein to have regarded it as atall abundant.?

A note from Prot, J. Hamuond Teamball states: « This fish nsed to be quite comwon, in some
years, in the Stoniugton warket. 1 liave o note of a considerable number in market Jiriy 22, 1843,
their first appearance for the season.”

Storer remarked in 1846: “This species, called by the fishermen in Boston market the *Skip-
jack,” and by those at the extremity of Cape Cod the ‘ Bonito,” is very rarely met with in Massa-
chusetts Bay. Tt is occasionally taken at Provincetown, and even at Lyon. At some seasons it is
freguently caught at Martha’s Vineyard with frailing bait.”

During the past ten or fifteen yvears they hiave Dbecome exceedingly abandant abont Block
Island and the eastern end of Long Island.® Fabulons quantities are taken in the pound-nets.

Angust 6, 1876, Captain Webb, of Milk Istand, took seventy-three Boenites in his weir, and Angnat 7 twenty-
eirht more in an eight-inch gill-net.,

®The following extracts from the journal of ewe of the earliest setilers of New England may refer either to this
fish or to one of the smaller species of Tunny:

#1635, JULy 18 [near Newfoundland]. Saturday, wind morthwest, a fair, ceol dny, We snw this morning a
great many of Bonitnes leaping and playiag about the ship. Bonito is a fish someWwhat bhigger than a cod, but less
than & porpoisn.”—Mather’s Journal. Yonng's Chronicles of the Virst Planters of Massachusects Buy Colony. Boston:
1846, p. 464.

* 1635, JULY 21 [onear Newfoundland} Tueaday morning, a great calm afier a Lot night. This morming onr
seamen took a Bouito and opened him npon the deck; of whicl, being dressed, our masier sent Mathew Michel and
me part, a8 goml fish jn eating as could bo desived.  Abeut noon the wind became northeast, good for our purpose,
B0 that we went that. aftorneon nine or ten leagnes a watch."—Matlher's Journal, Youup's Chrouieles of the IMirst
Flanters of Massachosette Buy Colony, Boatou: 1848, p, 454,

*BONITA.—We did not. say hnlf enongh the other day about the new visitor in our hay, the Bonita.  H if aball
becoma plentiful in our waters, aa it promises te be, it will become a most valuable article of fond. A correspondent,
whose opinion npon matters of this kind is ultimate, writes: © Your artiele on ihe Bonita is avery word trne; pray,
bive yonr attention turned to fish, the great guestion (econotieal} of the day. Last night § bhad a fish on my 1able
which they eaid was a kind of Spanish mackerel; the moment I tasted it I said it was a Bouita, baving caten it thirfy
¥oara ginee, on my first voyage to Indis, and the taste kad never been forgotten. It is the salmon of the sen, Mark
ite solidity of Hlesh, its great weight, its purity of taste, entire abasence of the stightly decayed taste a1l fish hus during
warm weather. 1% is as nourishing as beef.” The remrinder of the note is “strietly eonfidential” and so was the
basket which nocompanied it with the choieest treasare of the sea covered with the greeneat leaves of the land.  We
cettify from actual experiment that Bonita is the worthy rival of the Spanish mackerel, the sheepsbead, and the
salmon: We are pleased to note it in var honsehold matket Teport at the more veasonable price of fwenty centsn
ponnd.~—Provideace Journal, July, 1871 )

The people of Rhode Islsnd are happy in consequence of the sppearanee in their waters of that axcellent fish, the
Bonita. -Thia fish is estevmed superior to the Spanish mackerel, and nearly equal in flavor to the salmon. 1t bas not
been knows in Khode Island waters until recently; now it iaso plentiful that it is sold in the Providence fish markets
™ twenty conts per pound.~Germantown Telegraph, Aagust 2, 1871,

THE BoxrTa.—Myr. John Fiyna, of the Citizens’ Market, yesterday received snother aupply of that new aud
dainty fish, the Bonits, and those who have not yet tasted of this worthy rival of the Spanish mackerel, the shespe-
1}“‘1’ and the salman, will do well to call at his market to-lay snd obtain one of these rare visitors,—FProvidence

curnal, 1871, - -
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In 1877 four smacks were constantly running between Block Island and New York, carrying
each from 4,000 to 8,000 Bonitoes a week, or perhapa 20,000 pounds. The yield of ‘Bloek Island
alone that summer was probably not less than 2,000,000 pounds. In one haunl of the purse-seine
by the schooner “ Lilian,” of Noank, 1,500 were taken; and in August, 1874, 1,200 in one pound-net.

They seem first to have attracted the attention of New England authorities abouot 1365.
Genio O. Seott, writing in 1875, remarked : “His first arrival along our beaches and in onr bays
was about eight years ago, and his shoals have increased remarkably {fast ever since his advent.
Ag a table luxury it ranks, with epicures, below the striped bass and bluefish, but, because of itg
comparative rarity, it commands 8 price rather above either. The numbers of this fish anonally
taken about the approaches o cur harbors with the troll and in nets has increased so much that
it bids fair fo become nearly as numerous as the bluefish.”

Hapirs, &0.—In habits the Bonito has mnch in common with the blue-fish, though it is,
if possible, even more active and more the embodiment of perpetnal and insatiable hunger. They
come to and go from the coast together, and are often taken together in the nets. Sometimes two
lines in one boat will fasten at the same time a blnefish and a Bonito. The Bonito, like the
bluefish, appear to be attracted to our waters by the great schools of mackerel and menhaden, upon
which they feed. The Bonito schools create much confusion a8 they pass through the water, and
their progress is marked by flocks of screaming gnils and terns, which follow them to prey upoen the
remnants of their feasts. At the end of summer they disappear entirely. No very young Bonites
have been found in our waters. Genio C. Scott, however, records the capture of one in Jamaica
Bay in 1874, weighing less than a pound, and which he believes to have been hatched the previous
year. The PFigsh Commission alsc has one of the same size taken off Southern New England.
Oharles Potter, of Norwalk, Connecticut, states that small specimens, six inches in length, were
from 1870 to 1874 frequently taken late in the fall in the weirs at Fisher’s Island.

B1zE.—A fish weighing tent pounds measures twenty-eight to twenty-nine inches; eight pounds,
twenty-seven to twenty-eight inches; seven pounds, twenty-six to twenty-seven inches ; six pounds,
twenty-five to twenty-six inches; four pounds, twenty-two to twenty-three inches. There have nov
yet been found in the adults any traces of mature spawn, though one taken off Norwalk, July 23,
1874, had the eggs well formed though not nearly mature.

TuE FISHERY.—In 1875 the earliest Bonito was taken ju the Robinson’s Hole weir July 7, and
two more came along July 24, They were not abundant until Angust, when many more were taken
in Vineyard Sound by Oak Bluffs boats, trolling. The fishermen then believed that they were
gradually increasing in nambers and importance and taking the place of the squeteague which
were dying out. Augost T the weir at Cedar Tree Neck had taken nothing but Bonitoes, while
those farther west at Menemsha Bight had taken only squeteague.

Bonitos are caught in the vicinity of Bloek Island with trolling-hooks. They bite sharply, like
blnefish. The best bait is z2n ordinary blnefish bhook with a petticoat of red and white flannel,
though the fish will also take any bluefish lure.

On the sastern shore of Virginia Boniio are casught by harpooning, says Mr, C. R. Moore, and
also with the hook. They are most numerous about the month of the York River. They come in
in Jane and leave in September. It is quite possible, however, that the Bonito referred to by Mr.
Moore is quite another fish—the Cobia, Flacate atlantics.

UrEs.—Tested side by side with the bluefish, at the same table, the Bomto soems not muaeh
inferior, though the flesh is somewhat softer and more perishable.

The Bonito may be ranked among the many excellent food-fishes of our coast, and, in any
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country not so abundantly supplied with finely-fiavored fishes, it wonld be considered of thae
highest valee., Their vifality i so great and their supply of bleod so abandant that unless hled
immediately after capture their flegh, eapecially in warm weather, is apt 1o deferiorate. Great
quantities of them are taken to New York, and there, as well as in Bhode Island and Conneeticnt,
they are sold extensively under the namé of ¢ Spanish mackerel,” at. prices ranging from thirty five
to fifty conts a pound. Thia was the common practice in 1874, andl has continued since. The state-
ment made by Beoti in 1875, viz, that on account of their rarity they were preferred to the bluefish
and striped bass, would not now be true; his prediction that they would in time Decome as
abundant as the Dbluefish seems, however, during scwe years to have been almost verified.
The dealers, by the change of name in the market above referred to, are able to obtain a high
price for a fish which, under its own name, would be leoked upen with suspicien. An absard
report that the Bonifo wasz poisonous was current in 1874, probably owing to the fact that similar
fial: taken in warm climates are somerimes deleterious.

In 1874 the ordinary price in New York was one eent apiece, though in the wholesale markets
they commanded the same price ag hluefish, and many were sold, as has heen stated, at the high
rates of Spanish mackerel, The market was so glutted that many of the vessels could not dikpose
of their cargoes.

Avcording to Btearns, our Bonito oceurs also in the Gulf of Mexice, where it is everywhere
ahundaut, and ie found in the bays on the Florida coast: 1t vsnally moves, according to the same
aunthority, at the surface of the water in small schools. At sea it 8 fonud throughout the vear,
and along the shore ounly in the summer. Small schools are sometimes taken in drag-seinesin
shallow water. Its market value at Pensacola is not great, although it has hecome an wriicle of
food.

TeEr PACirIo BONITO.~On the Californin coast oconrs a closely related species, Sarda chilensis,
which is thas described by Professor Jordan:

# This fish i4 everywhere known as the Bonito. The names ¢ Spanish Mackerel.’ ‘Skipjack,’ nnd
‘Tuna’ are also sometimes applied to it. It reaches an average weight of abont twelve pounds, bat
the body is considerably longer and more slender than that of an Albicore of the same weight,
It ranpges from San Francisco southward to Ohili, being abundant in Monterey Bay and about the
Santa Barbara Islands in the sumwer and fall. It approaches to within balf a mile of the shore,
where, in company with the barracuda, it is taken in great numbers by trotling. Itespawns it Augast
or Beptember. Ite arrival is in early snmmer and its deparfure in the fall, at which season the
yonng are said to be found abundantly in the kelp. It feeds chiefly ou anchovies and rquids.  As
afood-fish itis not held in high esteem, the flesh being coarse. Great numbers are salted and dried,
#nd are in that state considered far inferior to the barracnda and yellow-tail.”

THE STRIPED BoONITO.—The Striped Bouito, already mentioned, ig distinguished from other
species by the presence of four dark lines, which begin at the pectoral fin and run along the aide
of the heliy to the tail, the sides of the common Bonito being of a silvery white. ‘This species, the
Btriped Bonito, is occasionally taken on the European coast, but rarely entering the Mediter-
ranean. 1t ie found in the Pacific on the coast of China and Japan, and is the species most
commonly known to mariners as the Bonito, or Albicore, of the activity and voracity of which, as
observed from the decks of vessels at ses, 80 many deseriptions have been written. The first
ndividual noticed on our coust was taken by Mr. J. A. Blake at Provincetown in July, 1377,
Others have since been observed at Wood’s Holl and in the New York markets.

One of the Amerionn men-of-war of Revolutionary times was named “Bonetta,” after the
fishes of this group.
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Tar L1TTLE TUunNNiEs. —In addition to the Striped Bonito, which is, properiy, a Tuuny, there
are two other small Tunnies-—the Long-finned Tunny, Oreynus alalonga, and the Silver-spotted
Tunoy, Orcynus argentivitiatus—which have since 1877 been added to the fauna of the United
Btates.

The former of these two ocenrs in congiderable abundance on the coast of California, and is
there also known as the Albicore. Concerning it Professor Jordan writes: “Thiz fish reaches
a weight of about twelve pounds, and is much shorter and deeper than the Bonito of the Paecific.
It is fonnd from Sun Francisco sonthward, but is abundant ouly in the channels about the Santa
Barbara Istands. Tt seldom comes withiu six miles of the shore, and it is taken by trotling. It
spawns about the middle of August, its arrival on the coast being defermined by the spawning
season. It usually is present in Jate and July and disappears in the fall. It feeds chiefly on
anchovies and squid, and varions deep-water fishes (Merlueius, Sudis, Myctophum) are found in
its stomach. As a food-fish it is even less valwed that the Bomito, rarely selling for wore than
twenty to twenty-five cents. It is abundant, but of little economic importance, being nsaally
tished for by sportsmen.” .

100, THE HOBSE MACKEREL, TUNNY, OR ALBICORE,

The most important of the Tunnies is the so-valled Horse Maekerel, or Albicore, Oreynus
thynnus, the «“Ton” or “Tuna” of the Mediterranean, and the ¢ Tunny” of English-speaking people,

The distribution of this fish corresponds more closely with that of the ordimary species of the
Atlantie, since it oceurs not only in the Mediterranean and the Western Atlantic north to the Gulf
of Baint Lawrenee, but alse on the coast of Europe to the Loffoden Islands, latitude 660,

The following account of this species i for the moat part from the notes of Professor Baird:

Of this fish, as tonnd iv Anmerican waters, our naturaliste bave nat much to say, the species,
althongh abnndant at certain seasons of the year off particunlar parts of the coast, being not a
very familiar one te our writers, They seem to be rather a porthern fish, and are said by Storer
to mnake their first appearance on our shores abont Provincetown early in June, remaining until
October, Of late years they secem to he increasing in abundance northward, becoming more and
more common durin g the summer season at Newfoundland.

In 1878, Capt. Henry Webb, of Milk Island, near Gloucester, harpooned and killed thirty of
these wnonsters, weighing in the aggregate at least thirty thousand pounds. They had entered his
pound in pursnit of small fish, cutting without difficalty throwgh the netting. One hag his
ptomach full of amall mackerel. ' .

According to Captain Atwood, on their first appearance in Massachusetts Bay they are very
poor, but by the beginning of September become quite fat and are very much hunted for the oil,
the head and belly especially turnishing sometimes as mavy as twenty gallons. They are bar
pooned on the surface of the water, much like the Bword-fish.

The early traditions of this fish in Massachusetis Bay speak of them a8 being sometimes 80
tame as to take food from the hand; but they have long since given up this engaging habit.
Their flesh is not esteemed in the United States, being rarely, if ever, eaten, althongh much used
for mackerel bait. It is, however, more in favor in the Provinces, This species attains a very
great size. One specimen, taken in 1838 off Oape Ann, measnred, according to Dr. Storer, fifteen
feet in length, and weighed one thounssnd ponnds, while still larger individuals than this are on
Tecord. _

Their food while in cur waters consists, it is said, mainly of menhaden, of which they destroy
a vast nomber. Their inclosure in the fishermen’s nete is not wuch desired, as they are apt to
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become entangled in them and to do much injury in their efforts to escape. They are pursued by
the killer whalea, belore which they flee in great terror.

Strange to say, althouglh highly prized in the OJd World from the time of the ancient Romans
to the present day, they are seldom, if ever, uged for food in this ecuntry. Although oceurring
in large numbers and of remarkable size, no effort is made toward their capture; and thongh
net unfrequently taken in weirs and pounds along the eoast, they are alwayn allowed to rot on
the shore. Occasionally a portion of the flesl may be used as foed for chickens, but seldom, if ever,
for haman consamption.

In the Mediterranean the Tonny is taken in large nets, knowa as madragues similar in many
respects to the so.called “traps? of Seconnet Riverin BRlade Island. The fish are used partly fresh
and partlv salted, and they are pat ap in ofl to a considerable extent and largely consumed in all
the Latin countries of Burope. Cousiderable quantities are salted and canned, and canued Taany
of Buropean manuafacture is imported to New York in small gqunantities. The flesl is dark and not.
usunlly attractive, although wholesome. They appears to attain a greater size in Awerica
than in Burope, one of five hundred pounds in the Mediterranean being considered yather o
moaonster, while in Ameriea their weight is not unfrequently given at from twelve to fifteon hundred
pounds.

Nothing definite i= Enown in regard to their mode of reproduction. The eggs are said fo be
deposited early in June, and the young at hatching, according to Yarrell, weigh an ounce and a
half, reaching a weight of four ounees by Angust, and thirty onnees by Outober.t

Mr. Matthew Jopes, of Halifax, Nova SBeotia, writes : “The Tunny is very common on the eastern
coast of Nova Scotia int summer, and is known to fisherinen and others as the ¢ Albicore.” The Lev.
J. Ambrose informs me that it regularly visits 5t. Margaret’s Bay every summer, several specimens
being taken and rendered down for oil. They were particularly abundant in 1876, They are
never seen in the Bagin of Minas,”

Captain Atwood contributes the following note on Horse-Mackers] in Cape Cod Bay

“They don’t come till the weather gets warm. We don’t see them at first when we begio
setting mackerel nets, but about Jone they are liable to appear, and we find holes in the nets.
Sometimes in September they gill them for the sake of their oil. My Lrother had forty-seven Loles
through one eighty-yard net in one night. When they strike a net they go right through it, and
when they go through it the hole immediately hecomes round. It looks as if you could put a half
basbel through it. I said in my Lowell Institute lectures that a shark in going through a net
would roll Lhimself up in it, but the Horse-Mackerel get right througl, and the liole that they cent
could be mended in five minutes. The fishermen don’t dread them much becanse they Jdo the
nets so little injury. They remain with us threugh the summer and early autumn, when they are
killed fot the oil. When they are here they feed mpon any small fish, and when menhaden were
here I have seen them drive the harbor full of them. I have seen the Horse-Maekere] swallow
dogfish whole weighing cight pouads. As fast ag we got ont the livers of the dogfish they would
¢atch them and eat them. Theré was a grent deal of whiting here at that time, They have
almost totally disappeared. The Horse-Mackerel seems to be the enemy of all kindrof fish. There

' Orcywua thymaus,—According to Dr. Fortin, the Horse-Mackerel is quite abundant in the Galf of Maint Law-
reuee, especially in the bay of Chaleur and of Gaspé, and also in the Straits of Belle Isle and Hlanes Sablon Bay. It
is taken in ineressing Dumbers in the Gulf, partly Ly apearing and partly by baiting. For this latter purpose strong
steel hooks are used tied to solid lines and baitaed with herring. Thia fishing is prosecuted more particulariy in the
B Bay of Chalenr and off Caraguette, where iu 1863 over oue hundred were eaptared. The fishiog i quite exeiting,

slthongl tiresome and requlring a good dead of skili, a4 in the efforts of the fishes to escape they pull with such vislence
44 to endanger the lives of the fishermen by dragging them overbosrd.—Canadian Fishery Report for 1863, 62,
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i nothing to trouble the Horse-Mackerel unfil the killer comes, and then they know it, I tell you.
Then the Horse-Maclkerel will tan! Some fishermen say that they have seen & killer poke his head
out of the water with a Horse-Mackerel in his mouth, I have known a Horse-Mackerel to yicld
twenty-three gallons of oil. The average size is abont eight feet in length.”!

101. THE LITTLE TUNNY OR ALBICORE.

This fish, Oroynus alliferatus, known in the Guif of Mexice, where it is eonfonnded by the fisher-
men with other similar species, as the “Bopito,” and in the Mediterranean by the names “Tonninag’
{(Trieste), # Carcane” (Venice), and < Taona” (Nice), has a geographical range very similar to that of
the Booito, except that it is found in the Tacific on the east voast ol Japan, and in the Malay Archi-
pelago. 1t bas alre been recorded from Onba, Brazil, and the Bermudas. This active speeies, which
attains the weight of from thirty to forty pounds, first made its appearance in our waters in 1871,
when several large schools were obzerved by the Fish Commission in Buxzard’s Bay and the Vineyard
Bownd. Nearly every year since, they Lhave been secn in greater or less numbers, but, as they are
of little value for food, no effort has been made to eapture them, por are they often brought to the
markets, This species, known at the Bermudas as the ¢ Mackerel,” is frequently seen in the
marlets at [Familton and Saint Georges.

In the Mediterranean its flesh is considered to be very excellent. My own experiments will
it are hurdly confirmatory of this statement, but in Southern Europe all the fishes of this family
are very highly esteewmed, and that it is vot appreciated with us is perhaps due to the faet thut
we do not know how to ceok them. I find the following note by Professor Baird: ¢“Flesh, when
cooked, dark brown all aronnd the backbone, elsewbere guite dark, precisely like horse-mackerel.
Flesh very firm, compact, and sweet.”

Stearns records its frequent occurrence in the Gulf of Mexico, where he hras observed indi-
viduul specimens at Pensacola and Key West.

The habits of this fish bave not been specially studied, but there is no reason to doubt that
they correspond closely with thoge of others of the same family,

THE CARANGOID FISHES.

The members of the family Carangider, which is closely allied to the mackerel family, are dis-
tingunished chiefly by the form of the mouth, and by the fact that they have uniforinly but twenty-
four vertebrae, ten abdominal and fourteen candal, while the mackerel have nniformly more, both
abdominal and caudal. They are carnivorous fishes, abounding everywhere in temperate and
tropical seas. On our own eastern coast there ure at least twenty-five species, nll of them eatable,
but none of them of much importance except the Pompanoes, On the California coast there are
two or three species of this family, of small commercial importance, -

102, THE SILVER MOON-FISHES.

THE BLUNT -NOSED SHINER—SELENE SETIPINNIE.

This fish, known on some parts of the coast as the  Horse-fish,” in North Carolina a8 the
« Moonfish” or  Bunfish,” and in Cuba by the name * Jorobado,” was called by DeKay “Blunt-nosed
Shiner,” and sinee this name, sometimes varied to “Pug-nosed Shiper,” is in common use in the
New York market and in Narragansett Bay, while the other names are shared by other s!‘ﬁemﬁ,

'Horsx-MACKERSEL.—One weighing three hundmd pounds was harpooned ai Minot's Ledge Augoat 10, 1858, by
a sepman on the United States stesmer ' Granite.” Another, nine fest in length and weighing six hun&mﬂ und four-
tesn poucds, in Marblehesad Bay abont the same time.
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similar and dissimnilar, it seems the most suitable for general adoption. The fish is found every-
where thronghout the West Indies, as well as in Northern Brazil and in the Gulf of Guinea, the
Gulf of Moxieo, the Gulf of California, and southward along the coast to Panama, hut laus not
been found in Enrope. In Eastern Florida it is not very unusual, being frequently taken in the
Lower Baint Joha's, and sometimes driven up as far as Jacksonville by easterly storms.  Here and
in the Indian River it is kuown as the “AMooufish.” Tt is a frequent sgmmer visitor all slong the
¢oast as far north a5 Wood’s Holl, Massachusetts, where it has a pecaliar name, the people there
calling it the ¢ Hump-backed ButterfisLh.” The speciex attains the fength of ten or twelve inches,
and is osieemed an exeellent article of food, Considerable numbers are brought yeaviy to New
York, but elsewhere it rarely appears in the markets. Young from three inches in length
upwards are found, but we bave no definite knowledge as to its breeding Labits,

TaE SILVER MoOoOK-FISH—BELENE ARGENTILIA.

This species s almost certain to be confused by fishermen with the one last deseribed, whieh
it resemides and is often spoken of onder the same nwnes.  If oceurs abuandantly on onr coast as
far north as Wood's Holl, and is foond in the West Indies, in Brazil, and in the Gulf of Mexico,
as well as in the Pacifie, from the Gulf of California to Panama.

Tue young of the Silver Moon-ish is abuudant in our waters, and bas been frequently taken
in Massachasetts Bay, aud, in one or two instances, as far north as Halifux, Nova Scotia. Their
bodies are so thin that they can be dried in the sun without the use of auy preservatives, without
loss of form and eolor. They are, consequently, of no importance for food. In the Chesapeake
this fish is often called by the names “ Horse-head” and ¢ Look-down.”

108. THE CAVALLY, THE 8CAD, AND THE JUBELB.
THE CAVALLY—CARANY HIPPOS.

The Cavally of the Gulf of Mexico and Eastern Florida-—+the ¢ Horge Urevallé” of South Caro-
lina—oceurs abundantly on our Seuthern coust, and has been recorded by Professor Poey from
Cuba and by Cope from St. Christopher and St. Croix. It is generally distributed throughout the
West Tndies, and is found slong the Pacific coast from the Gulf of California to Pavawa. The
species was originally deseribed from specimens sent from South Carolina by Garden to Linnaus,
The name of this fish is usually written and printed * Crevallg,” but the form in ¢common use ainonyr
the fishermen of the South, ¢ Cavally,” is néarer to the Spanish and Portuguese nawmes, Caralha
and Caballa, meaning ¢ horse,” 'The name as used in South Carolina is a curious reduplicatiow,.
being a combination of the English aud Spanish names for ¢ horse.” It should be earefuily remem-
Lered that in South Carolina the name Crevallé is most generally applied to quite another fisl, the
Pompano.

The Cavally, as it seems most appropriate to call Uarane hippos, though in individnal cases
occurring as far north as Cape Cod, and even, in one instance, at Lynn, Massachusetts, is not
commonly known in the United States north of Florida. Storer remarks: This fish is so
seldom seen in the waters of South Oarolina that we are unacquainted with its habits.” T
observed a specimen in the Jacksonville market in April, 1874, Concerning the Cavally of
Southern Florida, which is either this or a closely allied species, Mr. H. 8. Williams writes:

~“In the Indian River this is one of the best of the larger varieties. Its seasou is from the Ist
- of May o November. It ranges in weight from three to twenty ponnds, being larger and more
Pumerous to the southward toward the Mosquito Inlet. The south end of Merritt’s Island and
the inlets opposite old Fort Capron seem to be a sort of headguarters for the Cavalli,. When in
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pursuait of prey they are very ravenous and move with the rapidity of lightning. They readily
take a troll either with bait or rag. The favorite mode of eapturing ibem, as well as all other
large fich that feed ju shallow water or near the whore, is with a ritie. The bigh, rocky shores
afford an excellient opportunity for thig sport, thongh the rapid movements of the fish render
them very difficult targets.”

Mr. Stearns writes: “The Crevallé is common on the Gulf eoast. In West Florida it appears
in May and remains until Iate in the fall, and is equally abundant in the bDays and at sea. In the
bays it is voticeable from the manner in which it preys upon fish smaller than itself, the Gulf
menhaden and mullet being the most common victims, On arrival it contains spawn which it
probably deposits in the salt-water bayous, for in the full s¢hools of young are seen coming ont of
those places on their way fo the sea. These young are then of about vne ponnd weight, appearing
to the easual observer like powpano, and T mn told that they equal it for edible purposes, They
are canglit aceidentally by zeines and trolling-lines. Large ones are not cousidered choice food, the
Hesh being dark and almost tasteless. The avernge weight is twelve pounds; oceasionally they
wttain the size of twenty pounds.”

Professor Jordan fourd this species abnndant in Lake Ponchartrain.

THY. GOGGLER—UARANY CRUMENCOPHTHALMUS,

This fish, calted in the Bermudas, where it is of some importance as a food-fish, the ¢ Goggler,”
or “Goggle-eyed Jack,” and in Cuaba the “Cicharra,” occura in the West Indies and along the
Atlantic coast of the United States north to the Vineyard Sound. It is also fonngd at Panama and
in the Gulf of California, and in the Indian Ocean, the Red Sea, and off the coast of Guinea, while,
as has been remarked, it is abundant in the Bermudas, Its large, protronding eves are very notice-
abile features, and the Bermuda name sesmmk appropriate for adoption, since the fish has with us
never received a distinetive name. JIn form it somewhat resembles the gpecies last disenssed, with
which it is probably often confused,

Stearns speaks of a fish, common at Key Wesat, which is known as the “ Horae-eved Jack,” and
this may prove to be the same species.

THE JUREL—CARANX PISQUETUS.

This fish, known about Pensacola as the “Jurel,” “Cojinua,” and *Hard-tail”; along the
Florida coast as ¢ Jack-fish” and ““ Skipjack”; in the Bermudas as the “Jack” or % Buffalo Jack”;
in South Carolina as the * Horse Crevallé”; at Fort Macoa a5 the “ Horse-Mackerel™; about New
York and on the coast of New Jersey as the “Yellow Mackerel,” is found in the Western Atlantie
from Brazil, Cuba, and Hayti to Halifax, Nova Scotia, where specimens were secured by the United
Beates Fish Commission in 1877. It i3 one of the commonest sammer visitants of the West Indian
fauna along the whole coast of Bouthern New England and the Middle States, being especially
abundant in the Gulf of Mexico, and one of the commonest fishes in the Bermudas. ’I,‘his fish i8
-occasionally brought to the New York market, but is of no special importance as an article of food
north of the Gulf of Mexico. Concerning its habits in those waters, Mr. Stearns has eontributed
A very interesting series of notes, They are eapecially entertaimug, sinee nothing has prewous]v
Deen kuown of its life-history:

“Tt is extremely abundant everywhere on the Gulf coast of Florlda., Alabama and MlsamSlDPi
At Pensacola it is one of the important fishes of trade, and is highly prized for food. Tt is one of
the class of wigratory fishes of this coast, like the pompaao, mullet, Spanish mmkeml; and red-
fish, having certain seasons for appearing and disappearing on the coast, and also has habits during
these seasons that are peculiar to themselves or their class, It appears on the ceast in April, in



THE JUREL OR HARD-TAIL. 995

small schools that swim in shoal water near the beacli during pleasant weather, when there is little
or no surf, in eight or ten feet of water, and iu stormy weather some little distance from the break-
ers. Their movement is from the eastward to the westward. As they seldom awim at the surface,
their movements can be watclied enly when in shoal water. The schools ‘running’ in April and
first of May are usually smaller thau those of u few weeks later, but the individuals of the first are
somewhat larger. The mass, or Jargest ‘run,’ comes in May, and it is on the arrival of these that
schools are first secn coming in the inlets.

A noticeabie peculiarity of the Hard-tail compared with soine other connnon migratory fishes.
is that the first schools do not stay about the months of an inlet and along the heach weeks before
coming inside as these of the Iatter do, but continue their westward movement, without secning
to stop to feed or play, until the time has come for a general movemwent towards 1he bays.,  In this
way they must be distributed along the coast, with no unequal accamalation at any one point.
When onee ingide, the numerpus schools break up into smalier enes of @ dozen or two fisl, which
are found in all parts of the bay during the summer. On their arrival the larger fish vontuin
spawn, which in July and Aunguost becomes quite full, atter which none are seen bat the younyg tish
of about ten inches in lengtl, untit there i a general movement towards the sea. It is helieved
that the adult fish spawn in the bays, but the only evidence to support that helief is that they come
nside with spawn, go away witheus it, and that very young tish are found there. In October aud
November small Hard-fnils are ¢aught in Santa Rosa Soond, measering five and six inches in
length. _

{The smallest of the spring run are bine or ton inches long.,  Adult fish measare twelve, tour
teen, and fifieen inches in Jength, very rarvely more than the last.  Iduring the mooths of October
and November Hard-tails leave the bays, formed in small schools and swimming belew tbe snaface
in deep water, The only time that they can then be seer is when they eross the * bars’ at the inlet
or gandy shoals in the bay. A few stragglers remain in Pensacola BDay and Banta Roesa Sonud
all winter, which are taken now and then with hook and line. I have fonud them in abuu-
dauce in winter on the South Florida coast, where, owing to less variable conditions of the water,
their habits are decidedly different. The Hard tail is a most voracious fish, waging active war
upon the schools of amall fish. Its movements are rapid, and sometimes in its eagernéss it will
jump high out of the water. 1t has its enemies also, for I have seen whole schools driven ashore
by sharks and porpoises; a great many are destroyed iu this way. Hard'tails are caught for the
market in seines.”

THE CUBA JUBEL—CARANX FALLAX,

The oceurrence of thiy specics on our coast was first announced by a drawing wade by Mr. J.
H. Richard of a fish taken in South Carolina, Upon this drawing Holbrook founded his species,
C. Richardii. Caranx fallax occurs abundantly throughout the West Indies and along the Gulf
coast of the United States, and it is by no means impossible that stragglers shoukl have
found their way to Charleston. According to Professor Poey, this fish has Deen probibited fiom
sale in Cuba from time immewnorial, and with good reason, since many disastrous cases of giekness
have followed its use as food, This species occars, according to Jordan, from the Galf of California
to Pangma, and also_ in the East Indies.

TiE ROUND LOBIN—DELCAPTERUS PUKCTATTS.
" The: Round Reobin, or, as it is called at Pensacola, the “ Cigar- fish,” occurs in the Bermudas,
. Where it iz an important food-fish; it occars also in the West Indies and along the coast of the
United Stated north as far as Wood’s Holl.
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A closely related species, Decapterus macarellus, is found also in the West Indies and along
the eastern coast of the United States. Aecording to Stearns, individuals of this species are rather
rare in the northern part of the Gulf, but moere commnon alopg the South Florida coast, They live
in shallow water and in harbors, usunally moving about in small schools, At Key West they are
caught in seines, and are eaten.

THE ScADS—TRACHURUS SAURUS, ETC.

The Seads, known in England as the “Horse-Mackerels,” appear to ocear in all femperate
and tropical waters. The distribution is given by Giinther as follows: “From the coasts of the
temperate parts of Hurope, along the coasts of Afriea, round the Cape of Good Hope into the
East Imdian seas, to the coasts of New Zealand and West America” As has been shown by
Liitken, Steindachner, and Jordan and Gilbert, three distinct apecies are confounded by Giinther
under the name Trachurus trachurus. .

In Europe onr Bead ranges north to the Troudhjem Fjord, latitude 650, and is said to ocenr
as far south as Portugal. On the coast of Holland it is known as the “ Marse Banker,” or «Hors.”
It is interesting to American ichthyologists, sinee the similarity of its habits to those of the men-
haden, so important in our waters, caused the latter fish to be called among the early Dutfch colon-
ists of New York by the same name. Turopean writers describe the Seads as oceurring upon thoge
coasty in sehools of immense numbers, and it would geem that although their manner of swimming
resembles that of the menhaden, in their other habits they more clozely resemble our own bluefish.
They are eonsidered to be food-fishes of fair quality, and attain the length of about twelve inches.
Thex are supposed to spawn about the same time as the mackerel. Ounly three specimens of thig
species have ever been taken in the United States, one by the Fish Cominission in Sonthern New
England in 1878, and snbsequently two others by Jordan and Stearuns, at Pensacola. 1In Califor-
1ia, aceording to Jordan, the allied species T. picturatus ocears and js known as the ¢ Horse-
Mackerel” He continues: “1t reaches a length of about a foot and a weight of less than a pound.
1t ranges trom Monterey southward to Chili, appearing in California in the summer, remaining in
‘the apawning seaaon, and disappearing before December. 1t arrives at Santa Barbara in July, and
-at, Monterey in Augnst. Ip late snmmer it is exceedingly abundant. It forms part of the food of
larger fishes, and great numbers are salted for bait. As a food-fish it is held in low esteem, but
whether this is due entirely to its small size we do not know. It is identical with the well-known
Mediterranean species,”

THE TEREAD-FISH—BLEPHARIZ CRINITUS.

This fish, also known as the ¥ Bhoemaker-fish,” is found aloag our cuast from Cape Cod to the
Taribbean Sea, as also ou the Pacific coust of tropical America. It possesses no importance in
our Atlantic waters, but on account of its strange shape and the long thread-like appendages to
its fins, which float behind it to the distance of five or six times its own length, it is often brought
to the markets as a curiosity. <1t is net foand in California,” writes Jordan, “bat in ‘Western
Mexico it attains the length of two or three feet, and is' brought to the markets for food.”

104. THE POMPANOS- TRACHYNOTUS CAROLINUS, ETC.

There are four species of Pompano in the Western Atlantic, very similar to each other in
general appearance, but easily distinguished by differences in proportion and in the namber of
fin-raye. - U

The commonest and by far the most important species, the Uarolina Pompano, Trackynotus
earolinus, has the height of the bedy contained two to two and two-thirds titmes in the total lengih;
the length of the head five to five and one-third times; one of the caudal lobes four times. It has
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twenty-four to twenty-five rays in the second dorsal, while the anterior rays of the dorsal and
anal fing, if laid backward, reach to the middle of the fin,

The Round Pompano (T, evafug) has the height of the body contained two to two and one-third
times in the tetal length; the length of the head five to five and one-fourth times; oue of the
caudal lobes three and a balf to four times. In the second dorsal are from eighteen to twenty-one
rays, in the gecond anal from sixteen to nineteen, while in the Carolina Powpano there are twenty-
ong to twenty-two,

The Africau Pompano (T goreensis) resembles in general form the Round Pompanoe, thorgh
- gomewhat more elongate, while the head ts larger, being coutained four and a half times in the
total length. The anterior rays of the dorsal and anal extend beyond the middle of the fin, if laid
backward. In the number of the fin.-rays it corresponds most elosely with the Round Pompano.

The Banner Powpano (7. glawcus) has a sowewhat elongate body snd a small head. It is
mneh thinner than either of the other species. 1fs silvery sides are marked with four blackish
vertical streaks; the best distingoishing mark is in the length of the first rays of the dorsal and
anal, which extend back nearly to the tip of the candal fin, The name Pompano, applied in this
country to all of theze fAshes, is a Spanish word, one of the meanings of which ia “grape-leaf.”
This pame is applied in Western Lurope to a very different fish.

THE CoMMON PoMPANO—TRACHYNOTUS CAROLINUS.

The Common Pompano or Carolina Pompano oceurs in both the Atlantic and Pacifie waters
of the United States. On our castern coast it ranges north to Cape Cod, south to Jamaica, east
to the Dermunduas, and west in the Gult of Mexico, at least as far ag the mouth of the Mississippi
River, In the Pacific it is rare, and as yes known only from the Gulf of California, where it has
recently been obeserved by Mr. C. . Gilbert.

T cur New England and Middle States it is a summer visitor, appearing in June and July,
anid departing in September. Althongh it is at present impossible to ascertain the lower limit of
its temperature range, it is probable that it eorresponds very nearly to that indieated by a harbor
temperatare of 602 to 65° Fahrenheit,

This species was described at an early day by Linnmus from South Carolina, and never had
been observed in any numbers north of Cape Hatteras until the summer of 1854, when Professor
Baird diseovered them near Great Kgg Harbor. In his ¢ Report on the Fishes of New Jersey™ he
states that he had seen them taken by thonsands in the sandy coves on the outer beach of Beas
ley’s Point. These, however, were young fish, few of them weigbing more than half 2 pound.
In 1863 he obtained both species in Southeru Massachusetts, where in subseguent years they
have been trequently captured,

“My first acquaintance with the Pompano in New Eugland,” writes Professor Daird, “was iu
1863, during a residence at Wood's Holl, where L not unfrequently caught young ones of a few
inches in length. I wags more fortunate in the sammer of 1871, which I also spent at Wood’s Holl;
then the Pompane was taken oceasionally, especially in Captain Spindle’s pound, and [ received
at different times as many as twenty or thirty, weighing about one and one-balf or two pounds
each. Quite a number were canght in Buzzard’s Bay and Vineyard Sound in 18727

1t ig g fair question whether the Pompano haa recently found its way into northern waters, or
whether its presence was unknown becatise nobody had found the way to capture it. When
Mitchill wrote on the fishes of New York in 1842 he had access to a single specimen which bad
been taken off Sandy Hook about the year 1820,

The spawning times and breeding grounds of these flshes are not well known. Mr. 8. G



398 NATURAL HISTORY OF AQUATIC ANIMALS.

Clarke states that in the Indian River they spawn in Mareh, in the open sea near New Smyrna,
Florida. It is supposed that those visiting our northern coasts breed at a distance from the shore.
The cggs, like those of the mackerel, being lighter than the water, float at or near the surface.
The Pompanoces may, however, be truly migratory, seeking the waters vear the equator in winter
and following along u coastwise migration, north and south, in summer. They are rapid, power-
ful swimmers; their food consists of mollusks, the softer kinds of ernstaceans, and probably the
young of other fishes, 8, C. Clarke rewrarks that they have been known to bite at a clam bait.
Genio Scott remarks: “It is mallet-monthed; never takes a hait except by mistake” Their tecth
are very small and disappear with age. As seen in the New York market they rarely exceed five
or 8ix pounds in weight. 1 gnote in full the observations of Mr. Stearns:

“The eommon Pompano is abundant on the Gulf eoast from the Mississippi River to Key
West, and, a& far as I ean learn, is rare beyond this western limit until the Yucatan coast is reached,
where it is common. It is considered the choicest fish of the Gnlf of Mexico, and has great com-
mercial demand, which is fully supplied but a few weeks in the year, vamely, when it grrives in
spring. The Pompano is a migratory fish in the Pensacola region, bat I think its habits on the
South Florida coast are such thut it cannot properly be so classed.

“ At Pensaeola it comes in to the voast in spring and goes away from it in fall, while in Bouth
Florida it is found thronghout the year. In the former section it appears on the eoust in March in
schools varying in nambers of individuals from fifty to three or four thousand, which continue to
‘run’ nntil the latter part of May, when it is supposed thdat they are all inside. Their movement
is from the eastward, and they swim as near to the shore as the state of the water will permit, very
seldom at the surface so as to ripple or break the water, altbough sometimes while playing in shoal
water they will jump into the air.

“ Before any schools enter the bays certain ones will remain for days, or cven weeks, in a
neighborhood, coming to the beach during the Hood-tide to feed on the shell-fish that abound there
and returning again to deeper water on the ebb-tide. The holes or gullies in the sand along the
heach are their favorite feeding-grounda on these occasions. Sharks and porpoises pursne the
Pompano incessantly, doubtless destroying many. The largest numbers come in April, and some-
times during that month the first schools are seen entering the inlets, others following almost
every day, until abont June 1, when the spring ruu is said to be over, Every year they appear ib
this way at Pensscola and adjoining bays, although there are many more some years than others.
As the abundance is judged by the quantity camght I think that the difference may lie more in
the number of fisling days {pleasant ones) than in the real numbers of fish present. The sizes of
Pompano that make up these schools are large or adult fish averaging twelve or fourteen inches
in length, and small fish (probably one year old} averaging eight inches in length. The largest
Pomwpano that T have seen meassured nineteen and a half inches in length, aud weighed six and a
quarter pounds, the extremely large fish called Pompano of two or three times that size probalily
being another species. After entering the bays the schools of Pompano break up and the fish
scatter to all parts where the water is salt and there are good feeding grounds. Except single
individnals that are taken now and then, nothing is seen of Pompano until late in the fall, when
they are bound seaward. Tn regard to its spawning habits nothing very definite has been learned.
It has spawn hall developed when it arrives and has none when it leaves the bays. Targe qual-
tities of the fry are seen in the ba ys all summer, which is some proof of its spawning inside. In
June, 1878, I canght speeimens of the fry varying in size from three-quarters of an ineh to three
inehes in length. Very maay schools of these sizes were also observed in July and Auguat of the
same and following years of 1879—’80 :
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#“The schools of fry go to sea in Angust and September. The older or adult tish feave the
coast in September and October in small schools, that ure only seen and caught at the indets where
they happen to cross shoals or follow the beach. These Pompano of the fall are very fat and in
every way superior to those eaught in the spring. _As before wentioned, the Pompano i= found on
the South Florida coast all the year. The sea-Deach from Tampa Bay to Charlotie’s Harbor scems
to be its favorite feeding-ground owing to the quantity of shell-fish that oecur there. It does not
form in large sehools as in the Pensacola region, and therefore is not taken in such large quantities
by seine fishermen.

“8mackes from Mobile and Pensacola somatimes go to Tampa Bay for them. I have been told
that Pompano are cuught at Key West iu cousiderable quantitics by hook and Hne, and T have
known of a few being taken in that manner at Pensacola. 1t feeds entirely upon small &hell-fish,
which are crughed between the hones of its pharyngeal arch.”

THE RoUND PoMPANO—TRACHYNOTUS OVATUS.

The Round Fempano, in the South sometimes called the s Shore Pompano,” is known in the
Bermudas by the name “Alewife.” Tbis fish is very often confused by market-men with the Caro-
lina Pompanc, and I have seen them sold together in the Charleston market under the same nsine,
just as I have seen the young of four species of fhe herring family sold indiscrimiznately in New
York,

The Ronud Pompano is cosmopolitan in its distrilmtion, ocenrring in the North and South
Atlantie, and in various parts of the Indian Ocean. The voung have been obtained in the harbeor
of Vineyard Haven, Massachnsetts, and at Beaufort, Soutlh Carelina. It is probable that the
species is far more abundant it our watera than we now sappose it to be.  About the Bermudas
they are sometimes very abundant, snd in 1875 a school of them, numbering six or seven hunsdred,
was seined on the south shore of the islands, They are there highly esteemed for table use,

THE AFRICAN oMPANO—TRACHYNOTUS GONEENSIS,

This species, originglly described from the Island of Gorea, on the west coast of Africa,
was observed Ly the writer at the Bermudas in 1876, and in 1877 was discovered in Florida. Tt
is the largest of the Pompapos. Two or three specimens, weighing frow fifteen to twenty pounds
each, have been sent from Florida te the New York market. One of these, taken at Jupiter lulet,
was sent by Mr. Blackford to the National Museum. In the Gulf of Mexieo it is not wnusual,
being known at Key West as the « Permit.”

Stearns remarks: “This tish is rather common along the lower end of the Florida Peninxula,
specimens being —e.aught quite often in seines at Cedar Keys, und at the mulict isheries of Sarasota
and Charlotte’s Harbor, and also Key West, It is said to attain a considerable size—tiffeeu ov
twenty pound specimens being common. [t is not & choice food-fish when so lurge, and even
smaller ones are comparatively dry and tasteless. I haveuos found it nerth or west of Cedar Keys."

TaY: BANNER POMPANO—TRACHYNOTUS GLAUCUS.

This species is & member of the West Indian fanna, and oceasionally ocenrs at the Bermudas,
Stearns remarks that it is obtained frequently at Peusacola with the other species, but is never
very common, is seen only in the spring, and is not valued as 3 food-fish. Professor Jordan
writes: “Along the Carolina and Gulf coasts it is not rare, At Pemsacola it is known us the
* Gaff-topeail Pompa-no,’ and is held in low esteem.” Aun allied species, Trachynotus fasciatus, has
la‘m-‘f been noticed by Jordan and Gilbert on the Pacific side of the Isthims of Punama.
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105. THE PILOT-FISE—NAUCRATES DUCTOR.

The Pilot-fish, though of little or no economic importance, deserves passing mention, since it is
g0 frequently referred to in liferature. 16 is occasionally taken ou our coast. Captain Atwood
mentions n specimen which was taken in a mackerel net in Provincetown Harbor, in October,
1834, A whale-ship had come in a few days before, and he supposes that the Pilot-fish had fel-
lowed it into the harbor.

#“The Pilot-fish (N, ductor) is a traly pelagic fish, known in all trepical and temperate seas.
Its name is derived from its habit of keeping eompany with ships and large fish, especially sharks.
It iy the TPompilus of the ancients, who deseribe it as pointing ont the way to dubious or embar-
rassed sailors, and as annonacing the vieinity ot land by its sndden disappearance. It was there-
fore regarded as a sacred fish. The connection Detween the shark aud the Pilot-fiskh has received
various interpretations, some observers having, perhaps, added more sentiment than is warranted
by the actnal facts. Tt was stated that the shark never seized the Pilot-tish; tbat the latter was
of great use to ita big companion in condueting it and showing it the way to its tood. Dr. Meyer,
in hiz ‘Reise nm die Erde,’ statea: ¢The Pilot swims constantly in front of the shark; we ourselves
have seen three instances in which the shark waa led by the Pilot. When the shark neared the
ship the Pilot swam elose to the snout, or near one of the pectoral fins of the animal. Sometimes
he darted rapidly forwards or sidewards, as if looking for something, and constantly went back
again to the shark. When we threw overboard a piece of bacon fastened on a great hook, the
shark was about twenty paces from the ship. With the quickness of lightning the Pilot eame up,
smelt at the dainty, and instantly swam back again to the shark, swimmning many times round his
snont and splashing ag if to give bim exact information as to the bacon. The shark now began to
pitt kimself in motion, the Pilot showing him the way, and in a moment he was fast zpon the
liook.! Upon a later occasion we observed two Pilots in sedulous attendance on a blue shark
which we eanght in the Chinese SBea. It seerns probable that the Pilot feeds on the shark’s excre-
ments, keeps his company for that purpose, and directs Lis operations solely from this selfish
view.! We helieve that Dr. Meyer’s opinion, as expressed in his last words, is pertectly correct.
The Pilot obtaing a great part of his food directly from the shark, in feeding on the parasitic crus-
taceans with whieh sharks and other large fish are infested, and on the amaller pieces of flesh
whicl are lefs nnnoticed by the sbhark when it tears ite prey. The Pilot, also, being a small fish,
obtains greater secarity when in company of a shark, which would keep at a distance all other
fixhes of prey that would be likely to prove daugerous to the Pilot. Therefore, in accompanying
the shark, the Pilot is Jed Ly the same instinet which makes it folow a ship.

* With regard to the statewent that the Pilot itself is never atbacked by the shark, all observ-
ers agree a8 to its truth; but this may be accounted for in the same way as the impunity of the
swallow from the hawk, the Pilot-fish being too nimble for the nnwieldy shark.,

“The Piot-fish does pot always leave the vesseis on their approach to land. In summer,
when the temperature of the sea water i8 several degrees above the average, Pilots will follow
ships to the south coast of England into the harbor, where they are generally speedily canght.
Piiot-fish attain a length of twelve inches ounly. When very young their appearance differs so
much from the matare fish that they bave been described as a distinct genus, Nawclerus. This fry
is exceedingly common in the open ocean, and constantly obtained in the tow-net; therefore the
Pilot-fish retains ite pelagic habits also during the spawning scason, and some of the spawn found
by voyagers floating on the surface is, without doubt, derived from this species.”?

iIn this instance one way entertain reasonable donbte aa to the nsefulness of the Pilot to the shark,
3GUNTHER: Btady of Fishes, p. 414. ’ ’ :
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The Pilot-fishk has been observed in one or fwo instaunces about New York, and has also been
recorded from South Carolina. It is, however, rare in thie Western Atlantic, and our museums have
very few specimens.

106, THE AMBPER-FISHES AND THE LEATHER-JACKETS.

THE AMBER-FISH—SERIOLA CAROLINENSIS,

Mr. Silas Stearns writeg concerning the habits of this fish in the Gualf of Mexico:

“The Amber-fish is quite common off the West Florida coast, occarring in from ten to thirty
fathoms of water on or near the ‘snapper banks’ thronghout the year. It is a very active fish,
gwimming just below the water’s surface, preying upon schools of swall fish, It is rather shy of
a baited hook, and but few are caught. 1t is a good food-fish. 1t attains a size of forty incles
length and fifteen pounds weight. Its average size bui little more than half that.” It is also,
aceording to Jordan, rather eommon on the Carolina eoust, where it is known ag the ¢ Jaclk fish”?

THE PENSACOLA TROCK SALMON—SERIOLA FALCATA.

The “Roeck Salmon?” of Pensacola, Seriela falcata, is recorded by Stearns as occasionally
ocenrring near Pensacola in company with the preceding species, which it regsembles in habits, It
is caught with hook and line and is eaten; in his opinion, it attains a larger size than the Amber.
fish. There is a third species of Amber-fish of which the National Museum has received a single
specimen from South Florida. It is closely related to the fish described Iy Uuavier under the name
Neriola Lalandii. The same species is somstimes sent to the New Orleaus market, where an
example was seen by I'rofessor Jordan.

TAHE CALITORNIA YELLOW-TAIL—SERIOLA DORSALIS.

Another closely allied species, Seriola dorsalis, oceurs on the eoast of Califernia, where, aceord-
ing to Jordan, it iz known under the names “ Yellow-tail,” ¢ White Salmon,” and #Cavasina.”

Of the “Yellow-tail,” Professor Jordan says: It reaclies a length of four to five feet, and a
weight of thirty to forty pounds, and individuals of less than fifteen pounds weight are rarely seen.
It ranges from Cape Ban Lueas northward to the Santa Barbara and Coronados Islanids, where
it is found in great abundance in the spawning svason, arriving in Jaly, and departing in early
fall, It spawns about Angest 18. 1t is eanght chiefly by trolling. 1t feeds on squid and snch
tish as the anchovy and sardine. As a fresh fish it ranks high, although large individuals are
soinetimes coarse and tough. When salted and dried it is inferior to none on the coast, ranking
with the white-fishh and barracuda.”

Tunr BanDED RUDDER FISH-—SERIOLA ZONATA.

This species has been observed as far north as Salem snd Beverly, Mussachusetts., Beveral
specimens have been taken north of Cape Cod during the pust forty years. It isa small fish,
rarely exceeding six or eight iuches in lengtl, conspicuous by reason of its brilliant and Lesuriful
colors, and good to eat, though rarely saved by the fishermen who accidentally capture it, 1t is
called in SBouthern New Ingland the “Rudder-fish” on acconnt of its resemblance to the Radder-
fish of the ocean, Naucrates ductor.

THE MEDREGAL-—SERIOLA FASOIATA.

This fish, called in Cuba the  Medregal” snd in Bermnda the ¢ Bonito”, has been observed in
South Floride and along the coasts of the Carolinas, It is apparently exceedingly rare in the
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waters of the United States. In Bermuda it attains a length of twe feet or more, and is highly
esteemed ag a food-fish. !

THr LEATHER-JACKET—OLIGOPLITES HAUBUS,

This fish, which is found throughout the West Indies aud sonth as far as Bahia, and on the
Pacific coast of Mexico and Central America, hus since 1875 been several times observed between
Florida and Newport, i#hode Tstapd. 1% is known to tishermen as the #Skipjack,” sharing this
name with a number of other scomlroid fishes which leap from the water as they pursue their
prey. 1t is ope of the most beautiful and graeceful fishes in our waters, but af present is of no
economic importuaunce, its flesh being hard and dry.

THY. RUNNER—ELAGATIS PINNULATUS,

This West Indian fish, known ai Key West as « Skipjack ™ or ¢ Bunner,” and at Pensacola as
“Yellow-tail” or « Bhoemaker,” is, according to Stearns, #abundant on the western and southern
coasty of Florida, At Pensucola it spawns in spring; the young fish are seen in July and Awvgust.
It is fonund in the bays and along the sea-beaches, seeming o prefer cleat, salt water, swift currents,
and sandy bottoms. It usually moves in small schools of a dozen or two individnals, It feeds
upon small fishes and crustaceans. When pursued by larger fish it jumps repeatedly from the
water, very mneh in the same manbper as the flying fish, only its flights are mneh sbhorter and
oftener repeated. This habit has given it the names of ‘Bkipjack’ and ‘Runner? at Xey West,
where it miay be seen at almost auy time., 1t is gometimes eaton at Key West, and at Havang is
(uite an important fish in the markets, being also exposed for sale at stands on the streets, covked
and ready for use”

107. THE DOLPEINS - CORYPHXENIDE,

The Dolphins are found nsually in mid-ocean, where they feed upon other pelagic fishes, snch
as the fiying-ish. They are strong, rapid swimmers, and are widely distributed thromghont «li
temperate and tropieal waters. The name Dolpbin is wrongly applied to them, being the peenliar
property of a group of small cetaceans. They are often eanght by sailors at sea, and are considered
wost excellent food., It s au almost aniversal custom before eatihg them to test the flesh by
putting a piece of silver into the vessel in which they have been eooked, it being a common belief
that if’ the flesh s poisonous the silver will turn dark. Nurratives of ocean vovages abouud in
deseriptions of the beaatiful colors of the Dolphin and the brilliant changes of hue exhibited by
the dying fish, There are in the Atlantic two species of Dolphins, though the number was,
until lately, sapposed to be very much greater. But one of these, Coryphena hippurus, is defiuitely
knowu from our shores. '

The young, less than two feet in length, are besutifully marked with numerons small civenlar
spots, and have, until lately, been considered by many writers to belong to & d;stmet genus and
species. Dolpbins are abnndant also, it is said, in the Gulf of Mexico,

THE BTREOMATROID FISHES.

108. THE RUDDER-FISH FAMILY-STROMATEIDZ.
The family Stromateide is represented on the east coast by .th.rec species, two of which aré
important food-fishes, apd iu our Pacific waters by one species, the so-calied “California Pom-
pano” The family is & small one, and is widely distributed thronghout the warm seas.,
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THE DUTTER-FISH—STROMATEUS TRIACANTHUS,

The ¢ Butter-fish” of Massachusetts and New York, sometimes known in New Jersey as the
“ Harvest-fish,” in Maine as the “Dollar-fish,” about Cape Cod as the “Sheepshead” and ¢ Skip-
jack,” in Connpecticut as the “Pumpkin-seed,” and at Norfolk as the ¢ Star-fish,” is common
between Cape Cod and Cape Henry. It has been observed south to South Carolina and nortl to
Maine. It has beex found in some abundance along the neorth gide of Cape Cod in nets with
bass and mackerel, 1t is o swwer visitor, appearing in our walers iu company with the mackerel
aud disappearing about the same time. [t appears to breed in the sounds and in the opey ocean
in June and July, and the yonng are found in great abundance in July, Angust, and September,
swinnuing about in company with certain species of jelly-fisll.  During these months several large
species of jelly-fish, or sun-squalls, are fonnd abundautly foating wbout in waters pear the shore,
and eaclh one of” these is almost invariably aceompanied by ten or twelve, or more, young Bniter-
fishes, which seem to seek shelter nnder (heir disks, and whicl, perhaps, may obtain a supply of
food from amoeng the anmerous soit-bodied invertebrates which are coustantly becoming uttachoed
to the floating streatners of their protectors. The young fish, thus proteeted, range from two to
two and a half inches in length. I have seen fifteen, and more, sheltered ander an individueal of
Oyanea aretica not more than three inches in dirmeter. This refuge is not always safe for the
litile fishes, for they sometimes are Qestroyed by the tentaeles of their protector, whicl aye provided,
as every one Lnows, with powerful Lisso cells. The little fish seem to rise at the approach of
danger and seek refuge among the lohes of the aetinustome. They are, of conrse, thus safe {rom
the attacks of many kinds of larger fishes whick prey npon them, bat they themsclves often all
vietims to the stinging power of the jelly-fisl and are devoured. The habit of thus seeking shelter
i8 very much like that of the rudder-fish. The Butter-fish attains an average size of seven or eight
inches in length, and is very often taken in the pounda. The tishermen of Noank, Counecticut, tell
me that often a barrelfal of them is taken in one haunl of a pounnd-netl. They are much valued for
food at New Bedford. When sent to New York they command a good priee, and the poundmen
at Lobsterville sometimes eat them and consider them better than secup. Their flavor is excellent,
resembling that of the mackerel, though less oily; it is very palatable when nicely broiled. At
many places, for instance, Noank and Wood’s Holl, they are thrown away. Storer stated that they
were extongively used as manure in certain parts of Massachusetts. No observations have been
nade upon their food, though, since their mouths are nearly toothless, it seems probable that they
subsist, for the most part, upon minute vertebrates. These fishes are remarkable on account of
their brilliant, iridescent colors, which, in freshly caught individnals, are as beautiful as those of
a dolphin,

THE HARVEST-FISH—STROMATEUS ALEPIDOTITS,

This species haw not been observed north of New York. Mitehill referred to it in his work on
the fishes of New York, published in 1815, saying that it derived its common name, ¢ Havvest-fish,”
from the fact that it nsually appeared during harvest time. DeKay, too, mentions bhaving had
Several specimens in his possession. It is somewhat abundant at the mouth of the Chesapeake
and along the Southern voast. In the Gulf of Mexico it is rather rare; occasionally it is taken
in seines at Pensacola. Dr. Giinther, in his ¢ Catalogue of the Fishes of the British Musenm,” makes
the astonnding atatement that he has seen apecimens from Lake Champlain, The species ranges
fouth to Bahja, Brazil. It is not commercially valuable except at Norfolk, Virginia, where it Is
tonsumed for food in large guantities, its market name being ¢ Whiting.”
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THE CALIFORNIA POMPANO—STROMATEUS SIMILLIMUS.

The California Pompano, Stromafeus simillimus, is thus described by Professor Jordan:

“ This species, known here as the Pompano, reaches a length of eight inches and a weight of
rather less than half w pound. I oceurs along the entire coast of California and Oregon, being
most abundant about Santa Barbara and Soquel, and is not known from farther south than San
Diego. Itappears in scheols chiefly in the semmer and fall; occasionally, also, during the winter,
its times of arrival and departure being guite variable. 1t is said that it was an extremely rare
visitant till about 1870, and that irs abundance since then has steadily inereased, it being now
often fonndin greater guantities than can be readily sold. It feeds on worms, small crustacea, &e.
Nothing special is known of its breeding habits. As a food-fish it is held in the highest repule,
the price of individual fish ranging from two to four for a ‘quarter” Its flesh is fat, rich, and
excellent.”

Tor BLACE RUDDER-FIRH—LIRUS PERCIFORMIS,

Thix fish is also called by the fishermen “Liog-fish” and “Barrel-fish.,” It has been observed
at various peints along our coast from New Jersey to Nova Scotia, where schools of them were
geveral times observed off Halifax in 1877. It haa hitherto been considered very rare north of
Cape Cod. I cannot doubt that it will be Lereafter found at least as far south as Cape Hatteras
and probably aloug the whole length of our Atlantie coast, The habits of this fish are peculiar in
the extreme. They are almost always found in the vicinity of floating barrels and spars, some-
times inside of the barrels; hence the fishermen often eall them “Barrel-fish,” though the most
usual name iz ¢ Radder-fish.” They are occasionally taken in lobster-pots. When cruising in the
Fish Commission yacht < Mollie,” off Noman’s Land, July 13, 1875, we observed numerous specimeus
gwimming nnder floating spars and planks. Sometitnes az many as from fifty to seventy-five were
observed under a single spar, a cloud of shadowy black forms being plainly visible from the deck.
We went out to them in a row-boat and suneceeded in taking thirteen of them in the course of a
day. After the first thrusts of the dip-net they grew shy and sought refuge under the boat, under
which they would sink far below our reach. A Ilunll of a few moments wonld bring them back to
the log under which they had clustered until disturbed again. When the boat was rowed away
they followed in a close-swimnming school until we gained full speed, when they suddenly turned, ag
if by one impulse, and swam back to the log or spar. Once they followed ns about two hundred
yards from the spar, and then leaving us retreated to their old shelter, reaching it some time before
we eould turn the boat and row back to it. I had before thig sapposed them to be guite unusual,
but on this one day we must have seen two houdred or two hundred and fifty at the lowest com-
putation. They doubtless have gained the name of Rudder-fish from the sailors who have seen
them swimming about the sterns of becalmed vessels. :

When the Fish Commission steamer has been dredging off Halifax, I have several times
notieed schools of them bovering around her sides. They doubtless gather aronnd the logs for the
purpose of feeding upon the hydroids and minute crustaceans and perhaps mollarea which
accumnlate areund them, Their stomache were found to corizin amphiped crustaceans, hydroids,
and young squids. They are doubtless to some degree protected by the mpars under which they
congregate, in the same manner as their kindred, the Butter-fish, which swim under the disk of the
Jelly-fisk, Their colors undergo considerable change from time to time, possibly at the will of
the fish. B

The Rudder-fish attains the length of ten or twelve inches, and is excellent eating. DeKay
states that the fishermen of New York, in 1842, called this species the * Snip-nosed Mullet,” but
this name does not appear t0 have become permanent. ' '
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109. THE DORY, HER-FISH, AND OFAH FAMILIES.
THE Dory FAMILY—ZEKID.R,

The fishes of this family are found in all temperate and tropical seas. The Boar-fish and the
Joln Dory, hoth semewhat important speecies in Great Brituin, are members of this and related
families. A single specimen, recorded by Storer and Gill, the species which is peculiar to America
and deseribed under the name Zenopsis ocellatus, was taken off Provineetown,

Tne AEN1is FAMILY—BRAMID.E.

The only member of this fanily of interest to us is the Brama Reii, called “ I"omtret” in
Bermuda, where a few individuals were observed by the writer in 18V6. 1n 1880 an individoal
was obtained on the Grand Bank of Newfoundland, and woere recently tlie species has heen fonnd
to be somewlhat abundant on the coast of Washington Territory and Vancouver’s Isiand. ‘Lhis
species was desceribed from the coast of Sonth Aerica nnder the name Brawma chilensis,

THE OPATT FAMILY—LAMPRIDID Ii.

This family is represented in the Atlantic by a single species, Lampris gutfatus, « pelagie fish,
which appears to be more abundant in the deep waters of northern seas than elsewlhere. It has
been obhserved at many points upon the Norwegian coast, abont Ieeland snd Madeira, as well as i
the Mediterranean, but is of unusual oceurrence everywhere, except perhaps about Madeira, On
the coast of England it is one of the great ravities, and is muel songht for by colleciors ou
account of its beauty. 1t is said to be one of the most brilliantly colored fishes knowpesred
and green, with tints of purple and gold dotted over with silvery round spots. Iris of the eye is
scariet, and fins of lively red.” A specimen was obfained years ago near Sable Island, Nova Scotia,
and the species will doubtless be found still nearer our shores. It is said that ne young speci-
mens have yet been seen. The species attains the length of four feet and mwore, and is said to be
very excellent for eating.

110. THE CUTLASS.FISH--TRICHIURUS LEPTUBRYUS.

This tish is nufortunately known in Bastern Florida and at Pensacola a8 the “Sword-fish ™; at
New Orleans, in the Saint John's River, and at Brunswick, Georgia, it is known as the @ Silver
Eel,” on the coast of Texas as  Sabre-fizsh,” while in the Indian River region it is called the
“Bkipjack.” No obe of these names is particularly applicable, and the latter being preoccupied,
it would seem advantageons to use in this country the mame “ Cutlass-fish,” which is current for
the same species in the British West Indies.

Its appearance is very remarkeble on account of its long, compressed form and its ghistening
silvery color. The name Scabbard-fish,” which has been given to an allied species in Europe,
would be very proper also for this species, for in shape and general appearance it looks very like the
wetallic scabbard of the sword., 1t attains the length of four or five feet, though ordinarity net
exceeding twenty five or thirty inches. This gpecies is found in the tropical Atlantic, on the coust
of Brazil, in the Galf of California, the West Indies, the Gulf of Mexico, and north to Wood’s Holl,
Massachusetts, where, daving the past ten years, specimeus have occasionally been taken. I[u
1545 one was found at Wellﬂeet, Massachusetts; aud in the Essex lnstitute is a specimen which
18 said to have been fonnd in Salem Hatbor. Thae species occurs also on the coast of Burope, two
specimens having been found on the shores of the Moray Frith many years ago, and during the past
fdecade it has become somewhat abundant in Southern England. It does not, however, euter the
Medi-terranean. Boiwe writers believe the allied species, Trickiurus haumela, found in the Indian
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Ocean and Archipelago and in various parts of the Pacifie, to be specificaliy the same. The
Cutlass-fish is abundant in the Saint John's River, Florida, in the Indian River region, and in the
Gult of Mexico. Several instances were related to me in which these fisk had thrown themselves
from the water into row Doats, a feat which might be very easily performed by a lithe, aetive
species Iike the Trickiurus. A small one fell inte a boat crossing the mouth of the Arlington
River, wliere the water is nearly fresh.?

Many individuals of the samne species are taken every year at the mouth of the Saiut John's
River, at Mayport. Btearns states that they are caught in the deep waters of the bays abounl
Pensaecoly, swimming nearly at the snrface, but chiefly with hooks and lines from the wharves.
He has known them to strike at the oars of the boat and at the end of the ropes that trailed in the
water. At Pensaeola they reach a length of twenty to thirty ineher, and are considered good food-
fish. Richard Mill states that at Jamaica this species is much esteemed, and is fished for assidu-
ongly in a “hole,” ns i is ealled, that is, & deep portion of the waters off Tort Augusts. This is
the lhest fishiug place for the Cutlags-fish, Trickivrus. The fishing takes place before day; all
lines are pulled in as fust as they awre thrown out, with the certainty that the Catlass has been
hooked.  As many as ninety boats have been counted on this fishing ground at day-break doving
the season.  All carey on this kind of uninterrupted hamling in of fish.

A closely allied species, Lepidopus candatus, is the # Scabbard-fish” of Europe, which also ocenrs
in the Gulf of Cajifornia. In New Zealand it is called the ¢ Frost-fish,” and is considered the most

delicions fogd-sh of the colony.
111. TEE SWORD-FISH FAMILY- - XIPHIIDE,

Althongh it may not seem desirable at present to accept in full the views of Dr. Liitken
regarding the specific unity of the Spear-fishes and the Sail-fishes of the Atlantic and Indian Oveans,
it is convenient in discussing their geographical distribution to group the different species in the
manner he has suggested.

The Sword-fish, Xiphias gladius, ranges along the Atlantic coast of America from Jamiaex,
latitude 180 X, Cubsa, and the Bermndas, to Cape Breton, latitude 47°. It has not been seen at
Greenland, Ieeland, or Spitzbergen, but oecurs acesrding to Collet, at the North Cape, latitnde 71°.
It is abundant aleng the coasts of Western Europe, entering the Baltic and the Mediterranean, 1can
{ind no record of the species on the weat coast of Africa south of the Cape Verdes, though Liitken,
whe may huve access to facts nnknown to me, states that they occur clear down to the Cape of
(zooil Hope, South Atlantic in mid-ocean, west coast of South America and north to Southern
California, latitude 34°, New Zealand, and in the Indian Ocean off Manritius. Good anthorities
stute that eperm-whales, though constantly passing Cape Horn, never round the Cape of Good
Hope, Cun this be true in the case of the Sword-fish ¢

The Sail-fish, Hivtiophorue gladiusg (with H. americanus and H, orientalis, questionable species,
and H. pulchellus and H. immaculatus, young), oveurs in the Red Sea, Indian Ocean, Malay Archi-
pelago, and south at least as far as the Oape of Good Hope, latitnde 35¢ 8. in the Atlantic on
the coast of Brazil, latitude 30° S. to. the equator, and north to Southern New England, latitude
42° X.; in the Pacific to Southwestern Japan, latitude 30° to 100 N, In a general way the rauge
may be said to be in tropical and temperate seas, between latitude 300 8. aud 40. X, ,md_ in the
western parts of those seas, !

The Bill-fish or Spear-fish, Tetraptwrus indicus (with various related forms, which may or may not
be speclﬂeally identical, oecnrsin the Westem Atlantic from the West Indies, latitude 10° t0:20° 1" -+

*Emliens ex aqms sepe in prabadn. ---Lmna;us
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to Bouthern New England, latitiule 420 N.; in the Eastern Atlantic, from Gibraltar, latitude 459 N,
ta the Cape of Good Hope, latitnde 30° 8,5 in the Indian Qcean, the Malay Avchipelago, New
Zealand, latitude 40° 8., and on the west coast of Chili and Peru.  In a general way, the range is
between latitude 40° N, and latitnde 40° 5. '

The speecies of Tefrapturus which we have been acenstomed to eall T albidus, abundant wbout
Cuba, is not very unusaal on the coass of Southern New England., Several are taken every yeor
by the Sword-fish fishermen. I have not known of their capture along the Soeuthern Atlautic
coast of the United Btates. Al I have known abount were {aken between Sandy Hook and the
eagtern part of George's Banks.

The Mediterranean Spear-fish, Tetrapinrus belone, appears to be a land-locked form, never
rassing west of the Stratts of Gibraltar.

NameEs OF THE SWoRD-FISH—The names all have referenee fo its mosi prominent feature,
the prolonged snout. The “Sword-fish” of our own tongue, the “Zwaard-#is” of the Hollander,
the Italian ¢ Sifio™ apd *< Pesce-spada,” the Spantard’s “Fepada,” “Espadarte,” and varied Ly #Pes
de spada” in Cuba, and the French ¢« Espadon,” “Dard,” and Epée de Elfér," are simply variations
of one theme, repetitions of the “@ledius” of ancient Italy, and “Xiphies,” the nae by which
Aristotle, the father of zoelogy, called the same fish twen!y-three humired years age. The French
“Empereur,” and the “Imperador” and ¥ Ocean King-fish” of the Spanish and Freneh West Indies,
carry oub the samwe idea; the Roman emperor was always represented holding w drawn sword in
Lis hand. The Portuguese names are “Agulha” and “Agulhao” meaning “needles” or ¢ needle-fisl.”

This species has been particularly fortunate in escaping the numerous redescriptions to wlich
almost all widely distributed forms have been subiected. By the writers of aniignity it was spoken
of under its Aristotelian name, and in the tenth edition of his Systemra Naturm, al the very
inception of binomial nomenelature, Linpneus called it Xiphias gladius. By this name it has beeu
known ever stnce, and only one additional name is included in its synonywmy, Xiphias Rondeletii,
Leach,

The Sword-fish has heen so lmlg and go well known that its right to fs peculiar name has
seldom been infringed upon. The varions species of Tefrapturus have sometimes shared its title,
aud thia is not to be wondered at, since they elosely resemble Yiphias gladius, and the appellative
has frequently Leen applied to the family Xiphiide—the Sword fish family—which includes them all.

The name ¢ Bill-fish,” usually applied to the Tetrapturus albidus, a sl of the Sword-fisl family
ofien taken on onr coast, snd described below, is objectionable, sines itis in many districts nsed for
the various apecies of Belonider, the “gar-fishes” or “groen-bones” (Belore truncate and others),
which are membera of the same fanna. Spear-fish?” iy a much better name.

The “Bail-fieh,” Histiophorus americanus, ig called by sailors in the sonth the “Booboo® or
“Woohoo” This is evidently a corrupted form of ‘Guebncu,” a name, apparently of Indian origin,
given to the same fish in Bragil. It is possible that the Tetrapturus is also ealled “Boohoo,” since
the two genera are not sufficiently unlike to impresa sailors with their differences. Bleeler states
that in Bamaha the Malays call the related species H. gladius by the naire “Jooboo” (Fuhu), a
curjons coincidence. The names may have been carried from the Malay Archipelago to Seuth
Ameries; or vice versa, by neighbors.

In Cuba the Spear-fishes are called “Aguja” and « Aguyja de Palada”; the Sail-fish, ¢ Aguja,
Prista” or ‘.‘Agw'a Voladora”; Tetrapturus albidus is specially known as the “Aguja Blanea,”
T. albidus a8 the “Agujgde Casta.”

' In the West Indies and Fiorida the scabbard-flsh or silvery hair-tail, Trickiuius lepturus, &
form allied to the Xiphias, thongh not resembling it closely in external appearance, is often called
5 S :
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"4 Jword-fish.” The body of this fish is shaped lilie tho blade of a saber, and its skin has a bright
metallic tuster like that of polished steel; hence the name.

The vurious species of sticklebacls, Gasterostens aculeatyy vl Pygosteus pungitius, are khown
as ¢ Little Sword-fish by the Doys of Portlund, Maine, and vicinily. The spines, damaging in the
extreme to smail fingers of tyro fish-gatherers, give reason fo the name,

Sail-fish appear to oceur thronghout the tropical aud seuther:n parts of the Atlantie and the
Indian Ocean,  Its names, wherever it may be found, point to the mnost striking characters. In
Muaregrave's tiine the Portugnese of Brazil called it “Rieuda,” referring to its spout, and Rochefort,
iu his ¢ igtory of the YWest Indies,” calls it ¢ Bdeasse de Mer”; o bécasse Leing a loug snouted bird
liks o woodeoek or @ snipe, while in the Malay Avehipelago the Duteh eall it ¢ Zee-snip? or ©Sea.
sipe.” The Malays of Amboyna called it the ¢ Tkan-ryer™ or Fan-fish, in allusion to the fan-like
movements of its dorsal fin, wiile those of Sumatra called it # Fkan-jegan™ or ¢ 3ail-fish.” The
Freuch “ Voilier ” and the Dutel © Zeyl-fisch™ and ¢ Bezaan fisch” mean the same; a beraan being the
sail upon the mizzen must of a ship. The family name js “Hyl-meen,” signifying ¢ Pescock-tish.”
The names “Boohoo® and “Woohoa? have already been referred to.

GEOGRATHICAL DISTRIBUTION ANXD MOVEMENFTS.—The Sword-fish was known to Pliny, who
wrote: “The Sword-fish, called in Greeke Xiphias, that is to say in Latin Gladias, & sword, hath
a beake or hill sharp pointed, wherewiih he will drive throngh the sides and plankes of a ship,
and bouge them se, that they shall sivke withall. The experience whereof is scene in the ocean,
neare to 4 place in Mauritania ealled Gotta, which is not far from the river Lixos.”?

Many other classical and medizval writers made curious allusions to the Bwerd-fish. The
summary of their views is given by Bloeh, and is gquoted below. This summary is very satisfactory
though the skepticism of this anthor is sometimes a little excessive :

«This fish is found in the North Sea and tbe Baltie, but is rare in those waters, Tn the Med-
iterranean, however, it is very abuondant. It lives for the most part in the Atlantic, where in
winter it is found in mid-ecean. In spring it appears on the coast of Sicily, where its cggs are
deposited ou the bottom in great numbers. However, according to what T have beon told by the
iflustrivus Chevalier Hamilton, it is never seen in that regioft more than three or four feet long.
The larger oncs, often weighing four or ive hundred pounds, and eighteen to twenty feet Iong, are
found on the coast of Calabria, where they appear in Jupe and July. Pliny remarked that they
often exceed the dolphin in gize,

¢ YVarious writers have spoken of ahe ‘Bmperor of the Sea’ as oceurring in the Baltie. Olea-
rius and Schelhammer record its capture near Holstein ; Schoneveld mentions one from Mecklen-
burg; Walbaum oune from the vieinity of Liibeck ; Hanover and Klein one from the vicinity of
Danzig; Hartmann one from near Pillau, and Wolf another taken near Kdnigsberg.

“One mentioned by Schoneveld as taken near Mecklenburg was so large that it required two
strong horses to draw it from the water. The body, without the sword, was eleven feet long, the
sword three. The eyes were as large as hens’ eggs, and the tail was two feet hroad.  Of four seen
by Professor Koelpin during his stay at Gmltsw&ld one measured more than three and one-balf
feet in circumference. . .

“These fish, according to the story of the bllevaller Hamilton, always appear in pairs as they
approach Messing, a female and o male together.

“ This fish lives upon marine plants and fish. Tt has such a terrible defensive weapon that
other voracions fishes do not daro to attack it.  Aocording to Aristotle, it is, like the tunny, tor-
mented by an insect, and in its fury leaps out of the ses and even into vessels. According to

1 Holland’ P]ihy, ii, p. 428,
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Statins Miiller, the skin is phosphorescent ut night.  Although such large fishes are not wsaally
well flavored, this one is considered palatable.  Pieces of the belly and the tail are especially
estecmed, and heuwce they are espensive,  The fins are salted and sold ander the name ‘ealle’.

¢ Flian errs in saying that it enters fresh water, and in cataloguing it among the fishes of the
Danabe.”

ALLUSIORS TO THE SWORD-FISH IN AMERICA RBY LEARLY WRITERS.—The abcieut ity of
Biena, secluded and alwost forgotten wwong the hills of Northiern Italy, should have a peeuliar
interest for Americans. Here Christopher Columbus was educated, and here, in the height of his
triumphs as a diseoverer, e chose to deposit a memento of his first vovage across the seas,  His
votive offering hangs over the portal of the old eollegiate church, closed for many years, and rarely
visited suve by enterprising American {ourists. It consists of the helmmet and armor worn by the
digeoverer when be first planted his feet on New World earth, his weapons, and the wospon of w
warrior killed by his party when approaclhing the American coast—the sword of a Sword-fish.!

It is not probable that Columbus, or some of his crew, seafaring men of the Mediterrancan,
had never seen the Sword-fish. B, its sword was treasuored wp LY them, aud bas formed for
more than four centaries and a half u striking fuatore in the best preserved monumment of the
discoverer of America.

The earliess allugion in literature to the existence of the Sword-fish i the Western Atlantic
seomus to ocelr in Josselyn’s “Acconnt of Two Voyages 1o New England,” printed in 1674, in the
foliowing passage:

First Voyage :—%The Twenticth day, we saw a great uumber of Sea-bats, or Owles, called
also flying fish, they are aboui the bigness of o Whiting, with fonr tiusel wings, with which theyx
fly as long as they are wet, when pursned by other fishes. Here likewise we saw mmany Grand
pisees, or Herring-hogs, hunting the scholes of Herrings, in the afternoon we paw a great fish
called the Vehuella or Sword fisl, having a long, strong and sharp finn like a Sword-blade on the
top of his head, with which he pierced our Ship, and broke it off with striving to get loose, one of
our Sailors dived and brought it aboard.”

A half eentury later I find a reference in Catesby’s work.”

Pennarnt, though aware of the stutement made by Cutesby, refuses the species a place in hia
“List of the Fishes of North America,” suppoesing him fo refer to the orca or high-finned killer-
whale: “T am not certain whether Crutesby does not mean the high-finned Cashalot Dy his Sword-
fish; vet, as it & found in most seas, sven to those of Ceylon (Mr. Sotur), [ give it u place here”

Catesby’s testimony was soon confirmed by Dr. Alexauder Garden. This enthusiastie col-
lector, through whose correspoudence with Linngeus so mauy of our Southernt plants and anjmals
were firat brought to kuowledge and named, writes to John Ellix, from Chasleston, South Carelina,
March 23, 1755: 1 have sent you one of the rostrums of a fish found on the Florida coast, which
1 take to be a species of the Ziphias rostr. apice ensiforme, pinnis ventralibus nullis* 1 have been
told that they are frequently found vn the Carolina coast, thongh I have never seen any of them,
and I have been all along the eoast to the Florida shore.”® (Vol. i, p. 353.)

For this fact, which I do not remember to have ever seen on record, I am indebted to Col, N. D. Wilkins, of
the Detroit Free Pross, who visiled tbe loeality in 1879,

Historia Naturalis Carolinm, &e., 1731,

* Arotie Zoology, iii, 1784, p. 364.

*The name by which this fish was designated in the earlier editions ot Linnmus's writings. ]

5A Selection aof the Cutrespandeuce of Linnweus and other Watursliats, from the eriginal manuscripis. B:y Hir
James Bdward 8mith, M. D, F. R. 8., &e., prosident of the Linamaa Society. In twa velumes  Leadon. Printed
for Longman, Hurst, Rece, Orme and Brown, Paternnster Row, 1821,
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Another allusion ocears in a communicationr by I'r. 8, T, Mitehill, of New York, to the
“American Monthly Magazine”: )

“An individual of this species was taken off Sandy Hooli, by means of a harpoon, on the
19th June, 1817. The next day it was brought to New York mm ket and ent up like halibut and
sturgeon for food, The length was about twelve feet, and girth, by estimation, five. . . . The
ptomaeh contained seven or eight mackerel. The flesh was remarkally firm; it was purchased ab
a quarter of a dollar the pound. I tasted a chop of it, broiled, and found it savery and excellent.
It resembled the best stargeon, without its strong and oily flavor. 'While 1 ate it I thouglht of
veal cutlet. . . . I have been informed by my friend John Renny that a Sword-fish sixteen
feet long was exhibited at New York in the year 1791,7F

DISTRIBUTION IN THE EASTERN ATLANTIC.--The Sword-fish is abundant in the Mediterra-
ncan? even as fur east as Constantivople. AElan said that it was frequent in the Black Sea,
entering the Danube. Unfortunately, this is neither confirmed nor contradicted by any later
writer whose works I have seen. Blian says that this species, with geveral others, is frequently
taken in the Danube at the breaking up of the ice in spring. This is s8¢ contrary to the known
habits of the fish that it throws discredit on the whole story, for the present at least. From the
entrance to the Mediterranean they range south to Cape Town. Berthelob saw great numbers of
them off the Canaries. They have been frequently noticed on the coasts of Spain and France.
They oceur sparingly in summer in the British waters, even to the Orkneys and the Hebrides.
They occasionally reach Sweden and Norway, where Linneus observed them, and, according to
Liitken, Lave been taken on the coast of Finmark. They are known to have occurred in Danish
waters and {o have found their way into the Baltic, thus gairing a place in the fauna of Russia.
A number of instances of the oceurrence of SBword-fish in the Baltic have been recorded.

DISTRIBUTION ON THE COAST OF THE UNITED STATEsS.—Allusion has been made to the
early accounts of the 8word-fish on the coast of the United Btates both in the work of (Catesby and
the letters of Garden to Ellis and Linueuas; also, to Mitchill’s account of it in 1818, "Though it is
strange that this very conspicnons species was not recorded more frequently by early American
authors, it is still more remarkable that its right to a place in the fauna of the Western Atlantic
was either denied or questioned, as late as 1836, by such well-informed authors as Sir John Rich-
ardson and MM. Cuvier and Valenciennes.

Storer’s “Report on the Ichthyology and Herpetology of Massarhusetts,” published in 1839,
was the first American faunal list, after Catesby’s, in which the Sword-fish was mentioned among
the American fish. _

The range of the species on the eastern coast of America can now be defined. with some
acouracy. Northward and eastward these fish have been seen as far as Cape Breton and Sable
Island Banks.

Captain Rowe states that during & trip to George’s Banks he has seen them off _Chebucto
Head, near Halifax, where the fishermen claim occasionally to have taken them with seines,

Capt. Daniel O’Brien, of the schooner ¢ Ossipee,” took five Swoerd-fsh on his halibut trawl, in
two hundred fathoms of water, between La Have and Brown’s Banks, in August, 1877.

Capt. Jerome B. Smith, of the schooner « Hattie Lewis,” of Gloucester, killed a Sword-fish off
Cape Bmoke, near Sidney, Cape Breton.?

'American Monthly Magazine, it, 1818, p. 242,
* Rimo, Cuvior and Valenciennea, Guichenot, ete.
$Capt. R, H. Hulbert.
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Mr, J. Matthew Jones, of Halifax, Nova Scotin, writes, in 1877: #“The Sword-fish is by no
means common on our coast, and only wakes its uppearance at intervals in our havbors and baye.
Ono was talien in 1864 in Bedford Basin, at the head of Halifux Havbor. Beptember 6, 1866, an
individual weighing two hundred pounds was taken fu 2 net at Devil’s Island, November 12,
1866, the Rev. J. Awnbrose sent me a sword, theee feet and six inches long, from a fish taken at
Dover, Nova Beotia, a few days previously.”

Oun the coasts of Maine, Massachusetts, and Rhode [sland thiey abound in the sunimer months.
Southward they are less {frequently seen; though their cecurrenee off New York is not anusual. I
have never known one to be taken off New Jersey, and in our sonthern waters they do not appear
to remain. Uller and Iagger vagnely state that they sometimes enter the Chesapeake Bayl!
Thig iz apparently tradifionary evidence.

Dr. Yarrow obtained reliable information of their occasional appearance near Cape Lookout,
North Carolina.?

Mr. A. W, Bimpson states, i u letter to Professor Baird, that Sword fish are somefimes seen
at sea off Cape Hatteras, in November and Dccember, in large quantities. They sometimes find
their way into the soands.

An item went the rounds of the newspapers in 1876 to the effect tlat a Sword-fish four feet
long had been eaptured in the Saint John’s River, near Jacksonville. After personal inquiry in
Jaeksonville, I am satisfied that this was simply & seabbard-fish or silvery hnir-tail {Trickivrus
lepturue). ’

Professor Poey states that the fishermen of Cuba sometimes capture tho Pes de Bspada when
in pursnit of Agwjae or Spear-fishes,® They have also been seen in Jamaica.

Liitken gives instances of the capture of young Sword-fish at various peints in the open
Atlantie, as follows:

(1) Latitude 32° 507 N,, longitude 742 1% W, (about 150 miles southeast of Cape Hatferas).

{2} Latitude 230 W, longitade 55° W, (about 500 miles northeast of the island of Antigua).

{3} Latitude 20° N,, longitnde 31¢ W. {(about 150 miles northwest of Tenvriffe, and 250
southwest of Madeira).

{4) On the equator, longitnde 292 (about 500 miles northeast of Cape 8t Roque).

{8} Latitude 25° 4/ 8., longituda 27° 26/ W. (about 500 wiles south of the island of Trinidad,
Bouth Atlantie).

OOCURRENCE IN THE PACIFIC AND INDIAN OCEANS.—We have no record of their ocenrrence
ou the eastern coast of South America, but the species is found ou tbe Pacific coast of the same
contineut, aind north to California.

Professor Jordan writes: #Ocecasionally seen shout SBanta Catalina and the Coronados, but
never taken, the fishermen having no suitable tackle. One seen by us off Santa Monica, in 1880,
about eight feet in length.”

Mr. Willard Nye, of New Bedford, Massachusetts, kindly communicates the following notes:
Captain Dyer, of this port, says that Sword-fish are plentiful off the Peruvian coast, a number
being often in sight at obe time. The largest he ever saw was one caught by himself about 150 -
miles from the shore, and which he estimates to have weighed 900 to 1,000 pounds; the ship’s
_ trew pubsisted on it for several days and then salted 400 pounds.

1Liat of the Fishes of Marylaad. By P. R. TThter and Otho Lugger, in Eeport of the Commissioners of Fisheries of
Maryland, Jaunary, 1876, p. 90, .
_*Notes on the Natural History of Fort Macon, North Carolina, and vieinity (No, 3). Iy H. C. Yatrow, in Pro-
eeedings of the Academy of Natural Sciences of Philadelphia, 1877, p. 207,
“*Bynopsin ‘Piscitm Cabensinzm, Catdlogo razonado de los Peces de ia Jsla de Cubm, n Repertorio Ssico-nataral
9012 lala do Cabe, 4, 1808, p. 570, -
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Captain Allen also states that while cenising in the Pacific for whales he has found the
Sword-fish very abundant on the coasts of Peru and Chili, from the immediate eoast 300 milex
ont, though outside of that Hmit they are seldom seen. They are most plenty during the month
of January, when they are feeding on the eommon mackerel, with which those waters at that
time abound. The Targest he ever caught weighed abont 600 pounds.

Both Captain Allen and Captain Dyver have made several voyages as masters of whahng
ships, and are pertectly familiar with Sword-fish on our coast; both speak of seeing plenty of
Bill-fish in the Pacifie, but they nover had taken the tronble te cateh them, Giinther mentiong
them in his book on the » Fishes of the South Sea”

In 1874 Dr. Hector discovered a sword-fisl snout in the musenm at Aunckland, Nesw Zealand,
and his announcement of the discovery was followed by the publication of two other instances
of its occarrence in this region,! '

SWORD-VISH ENTERING RIVERS.—Sword.fish have been known to enter the rivers of Enrope,
We have no record of such a habit in those frequonting our waters.?

Blian’s improbable story that they were taken in the MNanube in winter has been mentioned.
Southey and others relate that a man was killed while bathiug in the Severn, near Worcester, by
one of these fishes, which was afterwards eanght.

Couch states that a Sword-fish, supposed to weigh nearly three hundred pounnds, was caught
in the viver PParret, near Bridgewater, in July, 1834.°

Aceording to De la PBlanchere, one of them was taken, in the ninth vear of the French
Republie, in the river of Vannes, ov the Bay of Biscay.:

Tu the great hall of the Rathhaus in the city of Bremen lhangs a large painting of a Sword-
fish which was taken in the river Weser by some Bremen fishermen some time in the eighteenth
century.

TUnderneath it is painted the following inscription:

“ANNO. 1696, DEN. 18. JULIL IST. DIESER.
FISOH. EIN. SCHWERTFISCH. GENANNT. VON. DIESER.
STADT. FISCHERN. IN. DER. WESER. GEFANGEN.
TN}, DEM. 20, BJUSDEM, ANHERO. NAEHER.
BREMEN, GEERACHT. WORDEN. SEINE. GANZN.
EENGTE, WAR, 16, FUSS. DAS. BSCHWERT, WAR.
74, VIRTEL, LANG. UND. 3. ZOLL. BREIT.”

PERIODICAL MOVEMENTS OF THE SWORD-FISH—TIMES OF ARRIVAL AND DEPARTURE.—
Before entering upon a discussion of the movements of the Sword-fish and their causes, it

‘HecToR: Trans. New Zeolund Inst., vii (1874), 1873, p. 246. Hurrex: Thid, viii (1873), 1876, p. 211
CHERSEMAK ; Ibid., p. 219,

* They semetimes appToach very near the shore, however, as is shown by the fellowing exera~t from a Cape Cod
paper:

“d Sword-fish in close guarters.~—Monday sfternoon, while Mr, A, McKenzie, the boat-builder on J. 8. Atwood’s
wharf, was busily at work, bis attention was attracted by & aplashing of water under his workshop, as if a scora of
boys were swiniming snd muking all the noise they possibly could by beating the water with their faet and Lands.
After this had boen kept up awhile his curiosity becsme oxcited, and upon investigating the sause of the distark-
ance discovered a Sword-fisk among the piles, where, in Lis attempts to oscape, he had become bewildered B“'d
imprisoned. Quickly getting a harpoon, Mr., MoKenziv fastened the fish, and with the aid of bystanders drew it
aiive npon the wharf, where it was visited by many spoctators, and subavquently dressed and sold. 1t weasured ten
fuet from the end of ita sword to the tip of the tail—the sword itasif being three fest in leagth. Ti is the firat
instance knewa of one of these fish being so near the shore, and why it should have been there at the time d_escri.bed
is not easily oiplained.”— Provincwlown ddvocate, Beptember $9, 1875, . : :

YHistory of British Fishes, ii, p. 148,
1Dictionnaire Général des Paches.
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seems desirable to bring together the facts which have been learned, by conversation with fisher-
men and otherwise, in one groﬁp. Rach man’s views are given in his own style, and as nearty as
posgible in his own words. There is no attempt at a classification of the facts. This will be made
subsequently.

An old sword-fish isherman at New York informed Mr. Blackford that the season opens in the
neighborhood of Sandy Hook about the first of June and continnes along the coast as far east as
Martha’s Vineyard and Nantuckst Shoals nntil about the middle of September.  ITe has heard of
their being canght as far east as Cape Sable. At the first cold winds of September they disap-
pear. They are, like the mackerel, at first very poor and leawn, but as the season advances they
grow fatter.

Mr. John H. Thomson, of New Bedford, who kindly interviewed some of the local fishermen,
writes: “The Sword-fish appear on our coast, sonth of Block Tsland. abont May 25 to June L.
They appear to come from the southwest, or just ioside the track of the Gulf Strean:. They
gradually approach the Vineyard Sound and vicinity during June, and until July 10 or i3, then
appesar to leave, working to the sontheast, and are to be found to the sontheast of Crab Ledge
about the middle of July. This school is composed of comparatively small ish, averaging about
one hundred and fifty pounds gross, or abont one hundred pounds witheut lead and tail, as they
are delivered in the market. The smallest are fonr feet long, inelnding the sword, and weigh from
thirty to forty pounds; the Iargest eight and a half feet long, with sword, and weighing three
hundred pounds gross. These fish are of a light pluombeous hue, darker ou the back and white on
the helly.

“ Of late years another school has appeared southeast of Cape Cod and George’s Banks about
the 1st of Angnat, These fish are altogether different, being mueh larger, weighing from three to
eight bundred pounds gross, and are entirely black, Ihave this week conversed with an vld smack-
mwan, M. C. Tripp, who has all his life been o fisherman, and lLas this year (1874} captured abont
ninety fish, and his opinion is that they are not the same sehool. They appear to be of about the
same abundance in average years, the catch depending on weather, fogs, ete. They come and leave
in a general sehiool, not in elose schools like other fish, but distributed over the surface of the water,
the whole bemg called by the fishermen the ‘annual school, thougl it cannot strietly be so
named.” :

According to Mr. Willard Nye, Sword-fish appear on the coast of Massachusetts from the Sth
to the 20th of June, and are first seen southwest of Block Island, They begin to leave in Angust,
but siray ones are sometimes seen as late as the last of Qctober. The nsual explanation of their
movements is that they are following their food—mackerel and menhaden—which swarin our
waters in the season named, and which are of course driven off Ly the approach of winter and
rough weather.

Oapt.' R. H. Hurlbert took a very large Sword-fish on George’s Banks, in November, 1875, in
a snow-storm, -

The first Sword.fish of the season of 1875 was taken June 20, southwest of Montauk Point;
its weight was one hundred and eighty-five pounds.

One taken off Noman’s Land, July 20, 1875, weighed when dressed one hundred and twenty
pounds, and measured seven feet. A cast was taken (No. 360), which was exhibited in the Gov-
ernment Building at Philadelphia.

Capt. Benjamin Ashby, of Noank, Oonnﬂctmut tells me thdt the New Lounden aml Noank
vessels leave home on their gword-fishing cruise about the 6th of July. Through July they fish
betmn Block Island and Noman’s Land; in August between Noman’s Land and the South
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Shoals light-ship, The fish “strike in” {o Block Island and Montauk Point every year about the
1st of July. They are first seen tweunty to twenty-five miles southeast of Montauk. At the end
of August they are most abundant in the South Channel. Captain Ashby never saw them at any
time so abundant as August 15, 1859. He was craising between George’s Banks and the Sonth
Shoals. It was a calm day, after a fog. He could at any time see tweuty-five or thirty from the
mast-head. They turn sonth when snow comes.

Capt. George H. Martin, of East Gloucester, tells me that the Gloucester vessels employed in
this fisheey expect to be on the fishing grounds south of George’s Banks by the 10th of June.
They almost always find the fish there on their arrival, following the scliools of mackerel. They
#tend on soundings,” like the mackerel. The first Sword-fish of 1877 was taken June 10; the
first of 1875, June 14.

The statements already quoted, and numerous eonversations with fishermen not here recorded,
lead me to believe that Sword-fish are most abundant on the shoals near the shore and on the
banks during the months of July and Angust; that they make their appearance on the frequented
cruising grounds Letween Monfauk Point and the eastern part of George’s Banks some time
between the 25th of May and the 20th of June, and that they remain until the approach of cold
weather in October or early in November., The dates of the capture of the first fish on the crais-
ing ground referred to are recorded for three years, and arc reasonably reliable: 1875, June 20;
1877, June 10; 1878, June 14, '

Bouth of the eruising ground the dates of arrival and departure are doubtless farther apart;
north and east the season Leing shorter. There are no means of obtaining information, sinee the
men engaged in this fishery are the only ones likely to remember the dates when the fish are seen.

REASONS OF THE COMING OF SWORD-FISE UPON OUR COAST.—The Sword-fish comes into
our waters in puranit of its food. At least this is the most probable explanation of their move-
ments, since the duties of reproduction appear to be performed elsewhere, Lilke the tunny, the
blne-fish, the bonito, and the squeteagne, they pursue and prey upon the schools of menhaden and
mackerel whieh are so abundont in the sammwer months, “When you see Sword-fish, yon may
know that mackerel are about,” said an old fisherman to me. ¢ Where you see the fin-back whale
following food, there you fnd Sword-fish,” said another. The Sword-fish also feeds upon sqnuid,
whieclt are at times abundant on our banks. '

Tuu INFLUENCE OF TEMPERATURE UPON THE MOVEMENTS OF THE Sword-FISH.—To what
extent this fish is amenable to the influences of temperature is an unsolved problem. We are
met at the outset by the fact that they are frequently taken on trawllines which are set at the
depth of one hundred fathoms or more, on the off-shore banks. Wae know that the temperature of
the water at those localities and at that depth is sare to be less than 400 Fahrenhbeit. How is this
fact to be reconciled with the known habits of the fish, that it prefers the warmest weather of
summer and swims at the surface in water of temperature ranging from 55° to 700, sinking when
cool winds blow? The case seemed clear enough until this inconvenient dischery wag ndde, that
Sword-fish are taken or bottom trawl-lines. In other respects their habits agree closely with
those of the mackerel tribe, all the members of which seem sensitive to slight changes in tewpera-
ture, and which, as a rule, prefer teruperature in the neighborhood of 50° or more.

There is one theory by which this difficulty may be avoided. We may suppose that the
Sword-fiskt take the hooks on their way down to the bottom ; that in their struggles 'they geb
entangled in the line and books, and when exhansted sink to the bottom. This is not imxprobable.
A counversation with some fishermen who have caught them in this way develops the faot that the
fish are usually much tangled in the line, and are nearly lifeless when they are brou'ghi‘a to the
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surface. A confirmation is found in the observations of Captain Baker, of the schooner “ Peter
. Smith,” of Gloncester, who tells me that they often are taken on the hand-linee of the cod-fisher-
men ou George’s Banks, His obrervations lead him to believe that they only take the hook when
the tide is rupning very swiftly and the lines are trailing out in the tideway at a considerable
distanee from the Dbottom, and that the Sword-fish sirike for the bottom as soon as they are
hooked. This tbeory is no$ imprebable, ag I have already remarked, but 1 do not at present
advocate 16 very scrongly. I want more facts before making up my own mind. At present the
relation of the Sword-fish to temperature must be left withount being understood.

The appearance of the fish at the surface depends apparently upon temperature. They are
seen only upon guiet snmmer days, in the morning before ten or eleven o'clock, and in the after-
noon about four o’clock. Old fishermen say that they rise when the mackerel rise, snd when the
mackerel go down they go down also. -

PROBABLE WINTER HABITAT OF THE SWORD-FISH.—Regarding the winter abode of the
Sword-fish conjecture is useless. 1 have already discussed this question at length with reference
to the menhaden and mackerel. With the Sword-fish the conditions are very different. The
former are known to spawn in our waters, and the schools of young ones follow the old ones in
toward the shores. The latter do not spawn in our waters. We cannot well believe that they
hibernate, nor is the hypothesis of a sgjourn in the middle strata of mid-ocean exactly tenable,
Perhaps they migrate to some distant region, where they spawn. But then the spawning time of
this species in the Mediterranean, as is related in a subsequent paragrapl, appears {o ocenr in
the summer mouths, at the very time when Sword-fish are most abundant in our own aters,
apparently feeling no responsibility for the perpetnation of their apecies.

MOVEMENTSE 0F INDIVIDUAL SWORD-FISHES.~—A Sword-fish when swimming near the sarface
nsnally allows its dorsal iz and the npper lobe of its eaudal fin to be visible, projecting ount of the
water geveral inches. It is this habit which enables the fisherman to detect the presence of the
fish. It swims slowly aleng, and the fishing schooner with a light breeze finds no Qiffieulty in
overtaking it. When excited its motions are very rapid and nervous, Sword-fish are sometimes
soen to leap ent-irely out of the water. Early writers attributed this habit to the tormenting pres-
ence of parasites, but this theory scems bardly necessary, knowing what we do of its vieclent
oxertions at other times. The pointed head, the fins of the back and abdomen snuogly fitting into
grooves, the absence of ventrals, the long, lithe, muscular body, stoping slewly to the tail, fit it
for the most rapid and foreible movément throngh the water. Prof. Richard Owen, testifving in
an English court in regard to its power, said;

“1t strikes with the accumitlated force of fifteen double-handed hammers, Ita velocity is
eqnal to that of a swivel-shot, and is as dangerous in its effects as a Iieavy artillery projectile.”

Many very curions instances aro on record of the encounters of this fish with other fishes, or
of their attacks apon ships. What can be the inducement for it to attack ohjects so much larger
than itself it is hard to surmise. Many are familiar with the couplet from Oppian: '

Natnre her bonnty to his mouth confined,
Gave him & sword, bt left unarmed his mind.

It surely seems as if a temporary insanity sometimes takes possession of the fish. It is not
strange that, when harpooned, it should retaliate by attacking its assailant. An old sword-fish
fisherman told Mr, Blackford that his vessel had been struck twenty times, There are, however,
many instances of entirely unprovoked assault on vessels at sea. Many of these are recounted in
a later portion of this memoir. 'Their movements when foeding are discussed below, as well as
their alleged pecaliarities of movement during the breeding season.
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It is the universal testimony of ounr fishermsn that two are never seen swimming close
together, Captaiu Ashby says that they are always distant from each other at least thirty or
forty feet.

MAXYMUM AND AVERAGE SIZE OF AMLRICAN SWORD-FISH.—The only individual of which
we have the exaect measurements was taken off Seaconnet, Rhode Island, July 23, 1874, This was
peven fect seven inches Iong, weighing 113 pounds.  Another, falcen off Nowan’s Laand, July 20,
1875, and cast in plaster for the collection of the Nationral Museum, weighed 120 pounds, and meas-
ured about seven feet. Another, takeu off Portland, August 15, 1878, was 3,999 millimeters long,
and weighed abouf 600 pounds. Mauy of these fish doubtless altain the weight of 400 and 500
pounds, and some, perhaps, grow to 600; but after this limit is reached, I am inclired to believe
larger fish are exceptional. Newspapers are fond of recording the occarrence of giant fish, weigh-
ing 1,500 pounds and npwards, and old sailors will in good faith describe the enormeouns fish which
they saw at sea, bnt could not capture; bat one well-authenticated fustance of aceurate weighing
is mueh more valuable. The largest one ever taken by Capt. Benjamin Ashby, for twenty years o
sword-fish fishertnan, was killed on the shoals back of Edgartown, Massanchasetts, When salted it
weighed G39 ponnds.  Its live weight must have been as muel as 7050 or 800,  Tts sword measured
nearty six feet. This was au extraordinary fish among the three hundred or more taken Dby
Captain Ashby in his Tong experience. He counsiders the average size to be about 250 pounds
dressed, or 325 alive. Captain Martin, of Gloucester, estimates the average size at 300 to 400
pounds. The largest known to Captain Michaux weighed 625. The average abont Block Island
he considers io be 200 pounds. )

There are other stories of large fish. Capt. K. H. Hurlbert, of Gloucester, killed one on
(Gleorge’s Banks, in September, 1876, which weighed when dressed 450 pound~. Capt. Johm Rowe,
of the same port, salted one which filled two and one-half barrels. This probably weighed 600
pounds when alive. 1 bave been told that a Sword-fish loses one-tlivd of its weight in dressing,
bat I should think that ove-fourth wonld be nearer to the truth, Captain Baker, of the schooner
“TPeter . Smith,” of Gloucester, assures me that he killed, in the summer of 1874, off Portlaud,
# Sword-fish which weiglhed 730 pounds.

Mitchill and DeKay state that in 1791 a Sword-fish sixteen feet iv length was exhibited in
New York. It is questionable whether they often exceed this measurement. My own observi-
tions have been made on specimens from seven to twelve feet long. A stuffed specimen in the
TUnited States National Museum measures about ten feet,’and this seemns to be very nearly the
average size,

MINIMUM SIZE OF AMERICAN SWORD FisH.—The size of the smalest Sword-fishes taken on
our coast is a subject of much deeper interest, for it throws light on the time and place of breed-
ing. There is some difference of testimony regarding the average size, but all fishermen with
whom I have talked agree that very small ones do not find their way into our waters. I have eol-
lected several instances from the experiences of men long wonted to this fishery.

Capt. John Rowe has seen one which did not weigh more than 75 pounds when taken out of the
water.

Capt. R. H. Hurlbert killed, near Block Island, in July, 1877, one which weighed 50 ﬁouﬂdﬁ,
and measured about two feet without its sword,

Captain Ashby’s smallest weighed aboat 25 pounds when 'dressed; this he killed off Noman’s
Land. He never killed another which weighed less than 100, He tells me that a Bridgeport smack
had one weighing 16 pouands (or probably 24 when alive), and measuring eighteen inches without
its aword,
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In August, 1878, a small specimen of the mackerel shark, Lomna cornubica, was eaptured at
the mouth of Glouncester Harbor, Tn its nostril was sticking the aword, about three inches long,
of & young Sword-fish. When thix was pulled out the blood flowed freely, indicating tlat the
wound was recent. The fish to wiich this sword belonged eannot have exceeded ten or twelve
inches in length. Whether the small Swordfish met with its misfortune in our waters, or whether
the shark hrought this trophy from berond the sea, is a question | cannot answer.

Liitken speaks of a very young individual taken in the Atlantic, latitude 320 50/ N., longitude
742 1% W. This wust be about 150 miles sontheast of Cape Hatteras,

S1zE IN THE MEDITERRANEAN.—In the Mediterranean, near Sicily and Genoa, young fish,
ranging in weight from half a pound to twelve pounds, are said to be abundant between November
and March.

About La Ciotat and Martignes, in the south of ¥rance, many are taken too small to injure
the fishing-nets, and very rarely reaching the weight of 100 pounds.

From the statements of Bloch and later writers it appears that large Sword-fish also are
abundant in the Mediterranean. Late Italian fishery reporis state that the average weight of
those taken on the coast of Ituly is 50 kilograms (110 pounds).

Of the coasts of Spain and Portugal Steindachner remarks: “ More abundant on the gouthern
coasts of Spain than on the northern, western, and eastern sides of the Iberian Peningnia. We
8w quite large examples in the fish-markets at Gibraltar, Cadiz, Lisbon, La Coruita, and Barcelons,
and at Santa Orusg, Teneriffe, The largest of three specimeuns in my possessiov is forty-three
inches long, another twenty-four inehes,”!

RATE oF grRowTH.—Little is known about the rate of growth. The young fish taken in
winter in the Mediterranean, ranging in weight from half a ponnd to iwelve pounds, are thonght
to have been hatched during the previons snmmmer. Those of a larger size, rasging from twenty-

four to sixty pounds, taken on the New England coast in the snmmner, may perhaps be the young
of the previous vear. Beyond this, even conjecture is fruitless. As in other species, the rate of
growth depends directly npon the quantity of food consnmed, It is to be presumed that a summer
passed in feasting among the crowding zchools of menhaden and mackerel in onr waters would
bring about a considerable increase in weight. That this is the case is elearly shown by the
testimony of the fishermen, who say that in the spring Sword-fish are thin, growing fatter and
heavier as the season goes on.

Dr. Tditken and Tr. Giinther have lately made some exeeedingly interesting observations
upon the young of the Sword-fish and of the Spear-fish and Sail-fish.

Dr. Giinther's stndic were made npon very small specimens of nndetermined species,
belouging to either Tefrapturus, Histiophorus, or both. In his latest work, “The Study of Fishes,”
he summarizes the facts observed by him as follows:

“The Sword-fishes with ventral fins (Histiophorus) belong to the Teleosteans of the largest
gize. In young individuals, nine millitneters long, both jaws are prostuced and armed with pointed
teeth, the supraorbital margin is ciliated, the parietal and preopercnlum are prolonged into long
spines, the dorsal and anal fins are  long fringe, and the ventrals make their appearance as a pair
of short buds, When fourteen millimmeters long the young fish has still the same armature of the
head, but the dorsal fin has become much higher, and the ventral filaments have grown to a gread
length. At the next stage, when the fish has attained to a length of sixty millimeters, ihe upper
jaw is considerably prolonged besyond the lower, losing its teeth, the spines of the head are
shortened, and the fins assume nearly the shape whicli they retain in mature individuals.

'Ritzungsb. d, k. Akad. d. Wissenach., Wein, infd, p. 396.
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#Young Sword-fishes withont ventral fing (Xiphias) undergo similar changes, and, besides,
their skin is covered with amall, rough excrescences, longitudinally arranged, which continue to be
vigible after the young fish has attained the form of the mature in other respects.”

Dr. Liitken’s description of the young SBword-fishes is an exceedingly valuable contribution to
knowledge.

I have collected together, in the plates which accompany this paper, the various published
figures of young Sword-fishes, and have had them redrawn as nearly as possible to & uniform
scale.

Of the Sword-fish, Xiphias gladius, two figures are given. One, taken from Liitken's ¢ 8polia
Aftlantiea,” is thirty-seven millimeters long; the other is a reproduction of the often-copied figure in
Cuvier and Valenciennes’ « Histoire Naturelle des Poissons,” twelve to ecighteen inches long.
Liitken had a similar specimen, ten millimeters long, but it was too poorly preserved to be figured.

Of the various species of Tetrapturus and Hisfiophorus, six figures are given. The amallest
is tl:at from “Spolia Atlantica,” and is of a fish five and one-half millimeters long, Ldiitken
remarks that he has a series from five and one-half to twelve millimeters leng which differ
very little from each other. The next in size is copied from Giinther, and is probably about ten
millimeters long; the third, also from Giinther, is fourteen millimeters long. Liitken bas another
link in the series, a specimen twenty-one millimeters long, which he has not figured. The fourth
stage is from Giinther, a specimen sixty millimeters long ; the fifth, from Cuvier and Valenciennes,
their Histiophorus pulchellus, about four hundred and ten millimefers Iong; the sixth, from Riippell,
a copy of hig figure of H. immaoculatus, said to be about eightecn hundred millimeters long.
These illastrations show the development in @ very satisfactory manner.

ABUNDANCE AT PRESENT.—For many years from three to six thousand of these fish have
heen tuken annnzlly on the New Eagland coast. It is not unusnal for twenty five or more to
be seen in the course of a single day’s eruiging, and sometimes as many as this are visible from
the mast-head at one time. Captain Ashby saw twenty at one time, in Angust, 1839, between
George’s Banks and the Sounth Shoals. One Gloucester schooner, the “ Midnight,” Capt. Alfred
Wizxon, took fourteen in one day on George's Banks, in 1877,

Capt. John Rowe cbtained twenty barrels, or four thonsand pounds, of salt fish on one trip to
George’s Banks; this amount represents twenty fish or more,

OCaptain Ashby has killed one hundred and eight Sword-fisk in one year; Capt. M. C. Tripp
killed about ninety in 1874,

Soch instances as these indicate in a genoral way the abundance of the Sword-fish. A vessel
cruiging within fifty miles of our coast, between Cape May and Cape Sable, during the mouths
of June, July, August, and September, cannot fail, on a favorable day, to come in sight of several
of them. Mr. Earll states that the fishermen of Portland never knew them more asbundant than
in 1879. 'This is probably, in part, due to the fact that the fishery there is of very recent origin.

ABUNDANCE IN THE PAST AND PROBABILITY OF FUTURE DECREASE.—There is no evidence
of any change in their abundance, either increase or decrease. Fishermen agree that they are a8
plenty a4 ever, nor can any change be anticipated. The present mode of fishing does not destroy
them in any considerable numbers, each individual fish being the object of special pursuit. The
solitary habits of the epecies will always protect them from wholesale capture, so destructive to
schooling fish. Even if this were not the case, the evidence proves that rpawning Sword-fish do
not frequent our waters. When a female shad is killed, thonsands of posmble young die also.
The Sword-fish taken by our fishermen carry no su¢h precious barden.

EFFROTS OF OVERFISHING IN THE MEDITERBANEAN.——A very different tale Was ¢ once told of
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the winter fishery in the Mediterranean. Mennier guotes this testimony by Spallanzani: “I took
part many times in this fishery, and I dare not tell how many young fish are its victims ; being of
no value they are thrown back into the sea, mutilated or already dead from the rubbing of the net-
meshes. I write denouncing this destructive method, and I urge forcibly the harm which resualts
from it. They tell me it is troe that there iv a law of Genoa which forbids its use, or rather its
abuse, but this does not do away with the fact that each year there sail from the Gulf of Spezzia
three or four pairs of fishing boats which go to the sea to carry on this fishing. 8tili more, the
governor of the place, who should carry out this law, is the first to favor, by means ef a gift of
silvery; the abuse which it is intended to prevent.”

This, bowever, was a century ago. I have met with no complaints of decrease in the works of
later writers, though in Targioni-Tozzetti’s report, published in 1880, it is stated that there is much
oppeosition to the capture of small fish.

Naturs oF Foobn.—Dr. Fleming found the remains of Sepias in its stomach, and also small
fisher. Oppian stated that it eagerly devours the Hippuris (probably Coryphana).

A specimen taken off Seaconnet, July 22, 1875, had in its stomach the remains of small figh,
perhaps Stromateus triacanthus, and jawe of a squid, perhaps Loligo Pealii.

Their food in the Western Atlantic consists for the most part of the common schooling species
of fishes.

They fead on menhaden, mackerel, bonitoes, bluefish, and other species which swim in close
schools. Their habits of feeding have often been described to me by old fishermen. They aresaid
to rise beneath the school of small fish, striking to the right and lef with their swords antil they
have killed a number, which they then proceed to devour. Menhaden have been seen floating at
tlie surface which have been cut nearly in twain by a blow of a sword, Mr. John H. Thomson
remarks that be has seen them apparently throw the fish in the air, catching them on the fall.

Capt. Benjamin Aeshby saye that they feed on mackerel, herring, whiting, and menhaden. He
has found half & bucketful of small fish of these kinds in the stomach of one Sword-fish., He bas
seen them in the act of feeding. They rise perpendicularly out of the water until the sword and
two-thirds of the remainder of the body are exposed to view. He has seen a school of herring
crowding together at the surface on George’s Banks as closely as they could be packed. A Sword-
fish came up throngh the dense mass and fell flat over on its side, striking many fish with the
sides of its sword. He has at one time picked up as much as s bushel of herrings thus killed by a
Sword-fish on George's Banks.

BerroDUOTION.~~But little is known regarding their time and place of breeding. They are
said to deposit their eggs in large quantities on the coasts of SBicily, and European writers give
their spawning time a8 occcurring the latter part of spring and the beginning of summer. In the
Mediterranean they oceur of all sizes from four hundred pounds down, and the yomng are so
plentiful as to become a cominon article of food. Except in this region the young are never taken; on
our own coast, plentiful as they are, they are never seen less thun three feet, and are usnally much
larger. M. Raynand, who brought to Cuvier a specimen of Histiophorus four inches long, taken iu
January, 1829, in the Atlantic, between the Cape of Good Hope and France, reported that there
were good numbexs of young Sail-fish in the place where this was taken.!

OXd fishermen who have taken and dressed them by the hundred assure me that they have
nover peen traces of spawn in them. The absence of young fish and spawning females on the
coast of North America would indicate that they do not breed with us. Judging from the locations
where yonng fish have been taken, it seems probable that they breed in the open ocean.

1QOVIRE & VALENCIENNES: Hist. Nat. Poisa,, viii, p. 305
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Mennier,! quoting Spallanzani, states that the Sword-fish does not approach the coast of
Sicily except in the seasou of reproduoction ; the males are then seen pursuing the females. It isa
good time to capture them, for when the femrale has boen taken the male lingers near and is easily
approached. The fish are abundant in the Btraits of Messina from the middle of April to the
middle of September; early in the season they hug the Calabrian shore, approaching from the
north ; after the end of June they are most abundant on the Bicilian shore, approaching from the
sonth.

From ether circumstances, it seewms eertain that there are spawning grounds in the sea near
Bicily and Geroa, for from November to the lst of March young ones are taken in the Straits of
Messing, ranging in weight from half a pound fo twelve pounds.

ATSENCE OF ORDINARY HABITS OF BREEDING SEASON AMONG OUR SWORD-FISH.—In the
Mediterranean, as has been already stated, the very yonng fish are found from November to March,
sud here from July to the widdle of Septewbor the male fish are seen pursuing the female over
the shoals, and af this time the males are easily taken., Old sword-fish fishermen, Captain Ashby
and Captain Kirby, assore me that on our coast, out of thousands of specimens they have.taken,
they have never seen one covtairing eggs. I have myself dissected several males, none of which
were near breeding time., In the Huropean waters they are said often to be seen swimming in
pairs, male and femule, Many sentimental stories were current, especialty among the older writers,
conceroing the conjugal affection and unselfish devotion of the Sword-fish, but these seem to have
originated in the imaginative brain of the naturalist rather than in his perceptive faculties. It is
said that when the female fish is taken the male seems devoid of fear, approaches the boat, and
allows himself easily to be taken; but, if this be true, it appears to be the case only in the height
of the breeding season, and is eagily understood. I cannot learn that two Sword-fish have ever
been seen associated together in our waters, thongh I have made frequent and diligent inguiry.

There is no inherent improbability, however, in this story regarding the Sword-fish in Europe,
for the same thing is stated by Professor I’oey as the resnlt of his studies upon the habits of
Tetraplurus.

A curious fancy was prevalent in former days regarding an snatomical charaeter of the Sword.
fish. In an article by Mr. Dale in “Philosophical Transactions” (abridged edition, ii, p. 835), he
remarks: ¥ I cannot concede it to be consonant to that Care and Industry of Natare, in providing
convenient Receptacles for preserving the #wius; neither is it agreeable to Reason to bhelieve, that
when Natare had provided an Uterus in all Aniinals, not only the Viviparous, and. such as only
cherish the Embryo in Utero, but in the Oviparous also and Insects, the Fel and the JXiphia, or
Sword-fish, should be the only Animals without it.”

ENEMIES AND FATALITIES: PUGNACITY.—The pnguacity of the Sword-fish has become a
by-word. Without any special effort on my part the following instances of their attacks upon
vessels ave in the laat gix yenrs found their way into the pigeon-hole labeled “ Sword-fish.”

Melian says (b. xxxii, c. 6) that the Sword-fish has a sharp-pointed snount, with which it is
able to pierce the sides of a ship and send it to the bottom, instances of which have been known
near a place in Manritania known as Cottd, not far from the river Lixus, oun the African side of the
Mediterranean. He describes the sword as like the beak of the shlp known as the trireme, Whlch
waa rowed with three banks of cars.

One of the earliest accounts is that given m the seeond part of vol. i, lib. ii, p. 88, 1615, of
¢ Purchas his Pllgrimes”:

*The sixth Cirenm-Navigation, by William Curnetiso Schovten of Horne; who Sovthwards

! Les Grandes Paoches, pwlﬂ.
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from the Straights of Magelan in Tierra-Delfvogo, fovnd and discovered a new passage through
the great Sovth-Sea, and that way sailed rovnd about the World,” ete.

Off the coast of Sierra Leone:

“The fift of October we were vader foure degrees seuen and twentie minutes, the same day
about nooune, there was such a noyse in the Boagh of vur Shippe, that the master, being behind in
the Gallerie, thought that oue of the men had fallen out of the Fore-ship, or from the Boe-sprit
into the sea, but 43 hee looked out over the side of the Ship hee saw the Sea all red, as if great
store of bloud had beene powred into it, whereat hee woudred, knowing not what it meant, but
afterward hee found, that a great Iish or o Sea monster having a horne had therewith stricken
agaimst the ship with wost great streogth, TFor when we were in Porto Desire where we set the
Bhip on the Strand to make it cleane, about sevoen foot uuder water, before in the Ship, wee found
a Horne sticking in the Ship, much like for thieknesse and fashion to a common Elephants tooth,
not hollow, but full, very strong hard Bone, which had entered into three Plankes of the Ship,
that is two thicke Plankes of greene aud one of Oken wood, and so into a Rib, where it turned
npward, to onr great good fortune, for i it had entered Letween the Ridbes, it would happily have
made 4 greater Hole aud Lave Lronght both Ship and men in danger to be lost. It strucke ai
leaat halfe o foote deepe into the Ship and about half o foote without, where, with great force it
wus broken off, iy reason whereof the great monster bled so muech.”

More than a cenlury later C. Mortimer, M. D., records this experience :

‘- Mr. Bankley sliewed wme the Horn of a Fish that had penetrated above 8 inches into the
Timber of a 8hip and gave me the following Relation of it: *His Masrsry’s Ship Leopard, having
been at the West Indies and ou the Coust of Guiney, was ordered by Warrant frem the Hononrable
Nany-Bourd, Gated Aug. 18, 1725, to be cleaned and refitted at Portswmout for Channel-Serviee:
Pursuant thereto, she was put into the great Stone-dock; and, in stripping off her Sheathing, the
Shipwrights foand something that was uncommos in her Bottom, about 8 Feet from her Keel, just
before the Fore Mast; which they searching into, found the Bone or Part of the Horn of a Fish of
the Pigure here deseribed; the Qutside Rough not unlike Seal-Skin; and the End, where it wus
broken off shewed itself [ike coarse Ivory. The Fish is supposed to have followed the Ship, when
under Sail, because the Sharp Eud of the Horn pointed toward the Bow: It penetrated with that
Swiftness or Strength that it went through the Sheathiug 1 Tnch thiek, the Plaitk 3 Inches thick,
and into the Timber, 4} inches."”!

Don Joseph Cornide, in his “ Ensayo de una Historia de los Peces de la Ocsta de Galicia,”
1787;

“This fish is taken in the seas of Galicia, where it iy more commen toward the Rie de Vigo,
where it is well known that the ‘Balandia’ (a swrall fishing vessel), of 8. M. Ie Ardilla, was pierced in
its side and aunk by the arm of one of these fishes, which is preserved in the Royal Cabinet of
Nataral History.”

The following statement is from the note book of Professor Baird :

Io 1871 the little yacht “Redhot,” of New Bedford, was out sword-fish fishing, and a Sword-fish
had been hauled in to be lanced, and it attacked the vessel and pierced the side so as 1o gink the
Vesse.l._ Bhe was repaired and used in the service of the Comnission at Wood’s Holl,

Coueh gquotes the personal statement of a gentleman, who says:

*“We have had the pleasure of inspecting & picee of wood cut out of one of the fore planks of
@ veasel (the ¢Prisciila,’ from Pernambuco) through which was struck about eighteen iuches of

- 'leéil!_wuwntnf_t]ie horn of & Fysh struck ssveral Inches into the side of a Ship, by C. Mertiner, M. D, ¥, B, 8.
Philos. Trans., x, No. 461, p.562, 1741,  Abr. ed., ix, p. T
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the bony weapon of the Sword-fish. The force with which it must have been driven in affords a
striking exemplification of the power and ferocity of the fish., The ‘Priscilla’ is gqnite a new
vessel, Captain Taylor, her commander, states that when near the Azores, as he was walking the
guarter-deck at night, a shoek was felt which brought all hands from below, nnder the impression
that the ship Liad touched upon some rock. This was, no doubt, when the occnrrenee tock place.”

The New York Herald of May 11, 1871, states:

“The English ship ‘Queensberry” has been struck Dby o Sword. fish, which penetrated to a
depth of thirty inches, causing a leak which neeessitated the discharge of the cargo.”

The “London Daily News of December®” 11, 18085, contaiueal the following paragraph, which
emanated, I suspect, from the pen of Prof. K. A. Proctor:

“ Last Wednesday the couri of eommon pleas—rather a strange place, by the by, for inquiring
into the natural history of tishes—was engaged for several hours in trying to deterisine under
wlhat eircumstances a Sword-fish might be able to escape scol-free after thrusting his snout into
the side of a ship. The gallant ship ¢ Dreadnought,’ thoroughly repaired and classed Al at Lloyd’s,
had been insared for £3,000 againgt all the risks of the seas. She sailed ou March 10, 1864, from
Colombo, for London, Three days later the erew, while fishing, hooked & Sword-fish. Xiphias,
however, broke the line, and a few moments after leaped half out of the water, with the object, it
should seem, of taking a lock at his persecutor, the ‘¢Dreadnought’ DIrobably he satisfied himself
that the enemy was some abnormall ¥ large cetacean, which it was his natural doty to attack forth-
with. Be this asit may, the attack was made, and at four o’clock the next morning the captain was
awakened with the unwelcome intelligence that the ship had sprung a leak. She was taken back
to Colombo, and thence to Cochin, where she was hove down. Near the keel was found a round
hole, an inch in diameter, running completely through the copper sheathing and planking.

“ As attacks by Sword-fish are ineluded among sea-risks, the insurance company was willing
to pay the damages claimed by the owners of the ship if only it could he proved that the hole had
really been made by a Sword-fish. XNo instance had ever been recorded in which a Bword-fish had
been able to withdraw his sword after attacking a ship. A defense was founded on the possibility
that the hole had been made in some other way. Professor Owen and Mr. Frank Buckland gave
their evidence, but neither of them could state gquite positively whetber a Sword-fish whieh had
passed its beak throagh three inches of stout planking vould withdraw without the loss of its
sword. Mr. Buckland said that fish have no power of ‘backiug,’ and expressed his belief that he
could hold 2 Sword-fish by the beak; but then he admitted that the fish had considerable lateral
power, and might so ‘wriggle ity aword out of the hole” And 8o the insurance sompany will have
to pay nearly £600 becanse an ill-tempered fish objected to be hooked, and took ig ?{evenge by |
running full tilt against copper sheathing and oak planking.”

“The Gloneester schooner ¢ Wyoming,” on a last trip to George’s Bauks,” records the  New York
World’ of Auguat 31, 1875, “ was attacked by a Sword-fish in the night-time. He assailed the vessel
with great force, and succeeded in putting his sword through one of her planks somne two feet, and,
after making fearful struggles to extricate himself, broke his sword off, leaving it hard and fast in
the plank, and made a apeedy departure. Fortunate was it that he did not succeed in drawing
out his sword, as the aperture would undonbtedly have made a leak sufficient to sink the vessel.
As i was, she leaked badly, requiring pretty lively pumping to keep her free.”

Another instance of a similar nature is this, which was recorded in the Lwerpool Hercur.?
about the year 1874 :

“Mr. J. J. Hurwood, master of the British brigantine ‘ Fortaunate,” i in doek at Liverpool, reports
that whilst on his passage from the Rio Grande, when in latitude 200 12/ norl;h and Iongltude 470
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9 west, this ship was struck by a large fish, which made the vessel shake very much. Thinking the
ship had Dbeen merely strack by the fail of some sea-monster, he took no farther notice of the
matter; but, after digeharging cargo at Runcorn, and coming into fhe Canada half-tide doek, he
found one of the plawk ends in the stern gplit, sed on cloger examination e discovered that a
Sword-fish had driven his sword completely throngh the plank, four inches in thickness, leaving
the point of the sword nearly eight inches through the plank. The fish in its struggle broke the
sword off level with the outside of the vessel, and by its attack uwpon the ship lost nearly a foot
length of the very dangerous weapon with which it was armeid, There is no doubt that this some-
what singnlar occurrence took place when the vessel was strick as Captain Harwood describes.”

In “fforest and Strouwm ” of June 24, 1875, was recoerded the following incident:

“On Wednesday of last week o Sword-fish attacked the fishing-boat of Cupt. D. D. Thurlow
while he was hauling mackerel-nets off Fire Island, thrust its sword elear through the bottom, and
stuek fast, while the fishermen took several half-hitches around its body and so secured it. It was
aferwards lirought to Fulton Market, and fonnd to weigh three hundred and ninety pounds. Its
sword measnred thres feet and seven inches, and its entire length was over eleven feet. The
stuffed gkin will adorn the Central Park Musnem,”

In the “ Landmark,” of Norfolk, Virginia, Febraary, 1876, was nientioned a similar oecurrence:

“The brig ‘P. M. Tinker,” Captain Bernard, previously mentioned as having arrived here from
Richmond, leaking, for repairs, has been hauled up on the ways at Graves’ ship-yard. On exami-
nation it was discovered that the leak wus eaused by a Sword-fish. the sword bteing found broken
off forward the Lands, about sixteen feet abaft the forefoot. The fish, in striking the vessel, mnst
have come with great force, as the sword penetrated the copper sheathing, a four-ineh birch
ptank, and throogh the timbers about six inches—in all about ten inches. It oeccurred on the
morning of the 23d of December, when the brig was eighteen days out from Rio, and in the neigh-
borhood of Cape Saint Rogue. Bhe was pumped about four o'clock in the morning, and found
free of water. Abont six o'clock the same morning she was again pumped, when water was
obtained, and on examination it was found that she Lad made ten inches of water. The men were
kept steady at the pumps until her arrival at Itichmond, and while there, and on her trip here.”

Mr. Willard Nye, of New Dedford, Massachusetts, sends the following note :

“A few years ago Captain Dyer, of New Bedford, struck a Sword-fish, from a thirty-foot boat,
forty miles southwest of Noman’s Land, threw overboard the Leg, tacked, and stood by to the
windward of it. When nearly abreast of it the man at the mast-head called out, ¢ Why, here he is,
right alongsides The fish was then ubont ten feet from the boat, and swimming in the sume direc-
tion, but when he got where he could see the splash of water aveund the bow he turned and strnck
the boat about two feet from the stern and just below the water-line. The sword went through the
planking, whiell was of cedar an inch and three-quarters thick, iuto a lot of loose iron ballast,
breaking off short at the Hish’s head. A number of boats, large and small, have been ¢stove’ by
Bword-fish on our coast, but always after the fish had been strock.”

A nameless writer in # Harper's Weekly,"” October 25, 1879, narrates these instances, for which
T am unable to give the original anthority :

“In aealm day in the summer of 1832, on the coast of Massachusetts, a pilot was rowing bis
little skiff Jeisurely along, when he was suddenly roused from lis seat by & thrust from below by a
Sword-fish, who drove his sharp instrument mere than three feet up through the bottom. With rare
Dresence of mind, with tle butt of an oar he broke it off Tevel with the ioor before the fisl had
time to withdraw it. Fortunately, the thrust was not directly upward. Had it been so, the frail
boat wouald have been destroyed.

- 23 p
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“ A Boston ship bhauled np on the ways for repair, a few years since, presented the shank of a
Sword-fish’s dagger, which had been driven considerably far into the solid oak plank. A more
curious affair was Lrought to light in 1725 in overhanling His Majesty’s ship ‘Leopard,’ from the
coast of Africa. The sword of this marine spearsman had pierced the sheathing one inch, next it
went through a three-inch plank, and Deyond that three inches and o half into the firin timber.
It was the opinion of the mechanics that it wounld have reqnired nine strokes of a hammer weigh-
ing twenty-five pounds to drive an iron bolt of the same dimensions to the same depth in the hull.
Yet the fish drove it at a single thruost.

“0Ou the retarn of the whale-ship ‘Fortune’ to Plymouth, Massachusefts, in 1827, the stump
of & sword blade »f this fish was noticed projecting like a cog outgide, which, on being traced, had
Deen driven through the copper sheathing, an inch hoard undersheathing, & three-inch plank of
hard wood, the solid white-oak timber twelve inches thick, then through another two and a half
inch hard-oak eeiling, and lastly penetrated the head of an oil-cask, where it stuck, not a drop of
the oil having cscaped.”’ :

Such instances could be found by the score, if one had the time and patienee to search. The
thing happens many times a year, and nearly as often affords a text for some paragrapher or local
editor, '

ExgsMies.—Such a largo animal as the Sword-fish can have bat few antagonists whose attacks
would be disastrous. The tunny or horse-mackerel, Oreynus thynnus, other Sword-fishes, and
sharks are its only peers in size, and of these the sharks are probably its worst foes.

Capt. N. E. Atwood exhibited to the Doston Society of Nuatural Ristory, December 7, 1804,
the lower jaw of a large shark, taken at P’rovincetown, Massachusetts, in whose stomach nearly
the whole of a large Sword-fish was found®. Some ten or twelve wonnds were noticed in the skin
of the shark, giving an idea of the conflict. The shark was doubtlers Galeocerdo tigrinus.

Conch was told iy a sailor that he had watched with interest the anxious motions of one as it
was followed closely and rapidly in all its tarsings by a blue shark, Twice did it leap above the
surface to escape the near approach of its pursever, but with what saceess at last the obzerver had

- o opportunity of knowing.

Mr. John II. Thomson states that the Bill-fish (probably Tetrapturus albidus) is their especial
enemy. BIll fish, six to twelve feet long, appear about the last of the season, and their appeur-
ance is & gignal that the Sword-fish are about leaving.

INVERTERRATE PARASITES OF THE SWORD-FISH.—ATistotle thus explains the leaping move-
ments of the fish: «“The tunny and the Xiphias suffer from the cestrus at the rising of the dog-star,
for Loth these fish at this season have beneath their flns u litile wormm which is called eestrus,
which resembles a storpion, and is about the size of a spider; they suffer 2o much from this
torment that the Xiphias leaps out of the sea as high as the dolphin, and in this manper fre-
guently falls upon our ships.”

This description of the parasite is somewhat vagne; yet it is evident that allusion is made to
one of the Lerneans or gill-lice, little crustaceans remotely resembling crabs and lobaters, which
attach themgelves to the gills and skin of many kinds of fishes, sucking the blood from their veins,
and often camsing death; dreadful to their victims as was their namesake, the fabled Lernean
Hydra, to the Argives of old, and not to be destroyed by any piscine Hercules and Iolaug.

In one ot the early volumes of the ¢ Yhilosophical Trapsactions” is an account by S. Paulo
Boccone of “an extraordinary Sanguisuga, or Leech, found sometimes sticking fast in the Fish
called Xiphias or Sword-fish.,” 1t is deseribed as “about four Inches long, the Belly of it white,
cartilaginous and transparent, without Eyes or Head, but instead of a Head it had a hollow Snout,
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encompassed with a very hard Membrane; wlhich Snont it thrasts whole inte the Body of the
Fish, as atrongly as an Awgre is wound into a piece of Wood, and {ills it full of Bleod into the
very Orifice.” He nanes it 4 Hirudo” or % Aens cauda wiringue peanata.”!

A specimen talkien off Seaconnet, July 22, 1875, had fiuke-worps in 1he exteroal coat of the
stomach and in thoe air-bladder.

The Sword-fish is infested by many species of invertebrate parasites.  Sowme hang on the gills,
others fasten themselves to difterent parts of the alimentary canal—the @sophagus, the stowach,
and the intestines; and others still bore into the flesh. Several species, as might be espected
from the size of the fish, are among the gianis of their races. Al undoubtedly cause more or
lass pain to their hoat, but especially those which attach themwseclves to the gills, disturbing their
action and destroying their substance.

The parasites of the Sword-fish, for convenience, may be classitied in two groups, the worm.-
like parasites (Helminthes) and the crustacean parasites.

FISH-PARASITES~THE SUCKERS OR REMORAS.~—Beveral species of “xtay-ships? or “remoras?
occur ont our coast. The ordinary kinds, such as Echeneis atuerates, the one with 2 black siripe
down its side amd white corners to its candal fin, appears to choose ecompanionship with the
sharks, while the oceanie species, Remora squalipeta, is most often fonnd clinging to ships,

A third species, Remora brachyptera, is the particular parasite of the Sword-fish. 1 have
several times identified specimens found attached to the fish, and have never known this species
to be found en any other mmember of the family. It has never come Lo us, moreover, from locality
and season which would be inconsistent with a theory that it had been brought near shore by a
Sword-fih,

St another, Rhombochirus osteochir, secms equally inseparalle from Tetraplurus albidus.
This fact is known to the Cuban fishermen, who call it by the namo Pega de las Agujas—the
parasite of the Spear-fish,

Perbhaps the two species are not so steadfist in their likinge that they will not change trom
Xipkias to Tetrapturus. My friend Professor Giglioli, of Florence, who speaks of B. brackyptera
as a fish new to the Mediterranean, obtained from Taranio a specimen said to have Deen taken
from the gills (opercnium?) of Tetrapturus belone.

Tlese parasites probubly prefer to eling with their curious suekers to the hard exterior surfaee
of the opercuilar flap of the Sword-fish.

SWORD FISH AS AN ARTIOLE oF ¥oOD,—* The small Sword-fish is very good meat,” remarked
Josselyn, in writing of the fishes of New England in the seventeenth century. Since Josselyn
Probably never saw a young Sword-fish, unless at some time he had visited the Mediterranean,
it is fair to suppose that his information was derived from some Italian writer. .

It is, however, a fact that the flesb of the Sword fish, though somewhat oily, is a very accept
ablle article of food. Its texture is coarse; the thick, fleshy, muscular layers canse it to rescuble
that of the halibut in consistency. Jts flavor is Ly many considered fine, und is not unlike that of
the bluefish. TIts color is gray. The meat of the youny fish is highly prized on the Mediterranean,
and is said to be perfectly white, compact, anid of delicate flavor? Sword-fish are usnally cut up
into steaks, thick alices across the body, and may be broiled or boiled.

' Philesophical ‘Transsetions, Vol. I, p. £21.

9The fleah, which is much esteemed by the better elussen nt Palermo, is dressed in nimost as many modes as t‘hat
of the tusny, snd fetcbes & higher price. Duriog onr sojonrn thers it was a8 tw0 to one, the price of the first
Averaging fourpence per rebolo, while tlie poropo: of the latter were disposed of at twnpence ar ‘-“'f'?“ﬂc“'half'
Ieany. The fiber is invitingly white, and the round ssgmenta look, as they lie in rows along the stalls, like so many
fillets of veal, Four to six foet is the usual run of those taken off the Trinmrisn const and displayed in the fish-
warkets of Bieily.—~BADRAM.
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Considerable quantities of Sword-fish are apnually salted in barrels in Portland, Gloucester,
Boston, New Bedford, and New London, Sword-fish pickled in brine is in considerable demand
io eertain sections of the country, and particalarly in Lower Connecticut Valley, where a burrel
may be found in almost evary grocery store, By many persons it is considered much maore
palatable than salted mackerel.

THE SAIL-FISH--HISTIOPRORUKY AMERICANUS.

Strange as it may seem, the American species of Histiophorus has never been studied by an
ichthyologist, and no attempt has ever been made fo deseribe jt or {0 emnpare it carefully with
the similar species ocenrring in the Indian Ocean. The ideutity of the two has been assumerd
by Ior. Giinther,! but sinee no American specimens bave ever been seen by this authority, T hesi-
tate for the present to follow his lead.

The history of the Sail-fish in ichthyoclogical lterature is as follows:

The first allusion to the genus occurs in Piso’s ¢ Historia Naturalizs Brasilia,” printed at
Amaterdam in 1648. In this book?® may be fonud an identifiable thongh rough figure of the
American species, accompanied by a few lines of description, which, though good, when the fact
that they were wriften in the sevenfeenth ecenfury is brought fo mind, are of no value for critical
comparison.

The nume given to the Brazilian Sail-fish by Marcgrave, the talented young German who
described the fiskes in the book referred to, and who afterward saerificed his life in exploring the
unknowy fields of Ameriean zoology, was Gruebucu brasiliensibus. The nse of the name Guebuen is
interesting, since it gives a clew to the derivation of the name * Boohoo,” by which this fish, and.
probably the Spear-fishes, are known to English-speaking sailors in the tropieal Atlantie,

Sail-fishes were observed in the East Indies by Renard and Valentijn, explorers of that region
from 1680 to 1720, and by other eastern voyagers, No species of the genus was, however, sys-
tematically described until 1786, when a stuffed specimen from the Indian Ocean, eight feet long,
wag taken to London, where it still remaing in the collections of the British Museum. From tlis
specimen M. Broussonet prepared a description, giving it the name Scomber gladius, rightly
regarding it as a species allied to the mackerel, _

In 3803 Lacépede established the genns Histiophorus for the reception of this species,

When Cuvier and Valenciennes published the eighth volume of their Natural History of
Fishes, they ignored the name gladius, which had been given to the Rast Indian fish by Brous-
gonet, redescribing it under the name Histiophorus indicus. At the same time they founded
another species upou the figure in Piso’s Natural History of Brazil, already mentioned. This they
called Histiophorus americanus, '

'Catalogue of the Tishes in the British Mnseum, ii, 1860, p. 513.
1643, P40 snd MARCGRAVE:
Historia Naturalis | Brosilise, | Anspicio et Beneficie | Nllnstriss, | Mauritil Com. Nassau | ilina Provincie et

Mazie summi Prafecti Adotuata: | In qua | Non tantum Plants et Animalis, sed ot In- | digenarnm morbi, ingenia ef

mores descriliintar of | foonibns qungentus iflustrantar | (Elaborate engraved title-page, upon which the praceding

Inseription is inserted npon a seroll, the following upon ashell.) Lvgdvn Batsuornm, | Apud Franciseum Hackinm, |

et | Amstelodami, { Apud Lud. Elzeviriom. 1648, ] 1 pp. (12), 122, (2), (8), 293, (V).

Seoond tile.

Guilielmi Pisonie, M. D. | Lugduno-Batavi, | & Modicina Brasilionsi | Libri Qaatuor: | I. De Adre, Aquis &
Loeis | I1. De Morbis Endemiis. | III. Venenatis & Antidotis. | 1V. De Facultatibue Simpliciam | et Georgi Mare-
gravi ds Liebstad, | Misnici Germani, | Historiss Rernm Naturalinm § Brasilism | Libri octo: | Quorum | Tres priores
sgunt &e Plantis. | Qoartus de Piscibue. | Quintus de Avibes. | SBextus de Quadrapedibus & Berpentibas. | Boptimus do
Insectis. | Octavas de Ipsa Regiome, & Illins Incelis. | Cum | Appendice de Tapuyis, et Chilensibus, | Isannes de
Lt { Antwerpianos, [ In ordinem digemsit & Annotitiones sddidit, & varies ab Auctore | Omisss aupplovit &
Lastravit. S e '
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In a paper printed in 1833, Dr. Nardo, of Venice, proposed the establishment of a new genus
allied to Tetrapturus and Xiphias, to be called Skeponopedus. In thishe included the fish described
by Marcgrave under the name Skeporopodus guebuew, and also a form observed by him in the
Adriatic in 1829, which he called 8. fypus. I am not aware that ichthyologists lhave yetlearned
what this may have been.! '

TFrom the time of Maregrave until 1872 it does not appear that any zoologist had any oppor-
tonity to study a Sail-fish from Ameriea, or even from the Atlantic; yet in Glinther's  Catalogne™
the name H, americanus is digcarded and the species of America is ussumed to be identical with
that of the Indian Ocean.?

Giinther restores Lacépede’s name, H. gladius, for the Indian species. DPoseibly, indeed
probably, this name will be found to include the Sail-fish of’ our own coast. At present, however,
it seems desirable to retain a scparate name. To wnite species from widely distaut localities
withont ever having seen them is very disastrous to a proper understanding of the problems of
geographical distribution,

The materials in the National Museam consist of a skeleton and a painfed pluster cagl of the
speciwen tulken near Newport, Rhode Island, in 1872, and a drawing macde of the same, while fresh,
by Mr. J. H. Blake,

The occurrence of the Sail-fish is, as has been already stated, very unusual. Marcgrave saw
it in Brazil as early as 1648. Sagra and Poey mention that it has been seen abont Cuba, and
Schomburg includes it in his Burbados list. The specimen in the United Staies National Museum
was taken off Newport, Riode Island, in August, 1872, and given to Professor Baird by Mr. SBamuel
Powell, of Newport. No others were observed in our waters until March, 1878, when, according
to Mr. Neyle Habersham, of Savannal, Georgia, two were taken by a vessel between Bavannah
and Indian River, Florida, and were brounght to S8avannak, where they attracted much attention
in the market. In 1873, according to Mr. H. . Blackford, o specimen in a very mutilated condi-
tion was brought from Key West to New York City. ’

MovVEMENTS OF SAIL-FISHES.—No observations have been made in this conutry,and recourse
must be had to the statements of ochservers in the other hemigphere.

In the life of Sir Stamford Raffles there is the following account from Singapore, under date of
November 30, 1822

“The only amusing discovery we have recently made is that of a sailing fish, ealled by the
natives Tkan layer, of about ten or twelve feet long, which hoists a mainsail, and often sails in the
manner of a native boat, and with considerable swiftness. I Lave sent a set of the sails home, as
they are beantifully cut and form a model for a fast-sailing Leat, When a school of these are
under sail together they are frequently mistaken for a fleet of native boats.”

The fish referred to is in all likelihood Histiophorus giadius, a species very closely related to,
if not identical with, our own.

THE SPEAR-FIsH--"TETRAPTURUSR ALBIDUS,

This species appears to be limited tothe waters of the Mediterranean. It was not noticed by
‘Linageus, or indeed by any of the binomial writers before Schueider. In his posthumous edition
of the writings of Bloch, the latter has made reference to a figure and description in Duhamel,
and has giveu to a fish, which be figures in Plate XXT of this work, the mame Xiphias imperator,
1 faip, 1833, Heft iv, pp. 415-410.
*The speeimens in the British Mnseum sre catslogned as follows: a. Eight feet leng; stuffed. Indian Ocean.

. Type of the species. -b. Beven feet long; stuffed. Caps of Good Hops. ¢, Dorsal fin. N. §. Wales (). Presented
. by Dr. G. Bennott, d. Smout; dried,
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This name was rejected by Cuvier (Régne Animal, 1. ¢.), and has not becn recognized by later
writers. It seems to me, bowever, that Schopeider has, perhaps uuintentionally, yet quite intelli-
gibly, expressed the principal differential characters of Tefrapturus, By “dorso scabro” he covers
the guestion of the scales; by “ earina cauduli nulla” e refers to the absence of the single cundal
carina of Xiphias, while by figure and by implication in his deseription Le admits the presence of
ventral fins. His fignre, though bad, is as good as most of the old figures of Xiphigs—that in
Lacépede, for example,

T. imperator iz said to attain the length of five or six feet, and the weight of one hundred and
fifty pounds. 1t has been taken in the Straits of Messina with the harpoon, but according to
Rafinesque is very rarely seen on the coasts of Sicily, and then only in autumn, when it is follow-
ing the dolphin and flying-fish, npon which it feeds. 1t is ordinarily seen in puirs, male and
female together, aund they are taken often in the nets fogether. Its flesh is white, bat not partic-
nlarly well flavored. At Messina it is called ¢ Aguglia impertale” (Cuvier and Valenciennes).

Two species have been described by Poey from Cuba, one of which, T. albidus, is not uncom-
mon on the Atlantic coast of the United States. Liitken is disposed to consider them both-iden-
tical with the T indicus type, and it seems to me that there is as much reason for deing this as for
throwing together the Bail-fishes of the Atlantic and Indian Oceuns, as has been persistently done
by all writers on ichthyology. :

Many individuals are taken every year by the sword-fish fishermen of New England, and they
also frequently find their way into the pounds along the coast.

MOVEMENTS OF SPEAR-FIsHES.—The Spear-fish in onr waters is said by the fishermen to
resemble the Sword-fish in its movements and manuer of feeding. Professor Poey narrates that
beth the Cubap species swim at 2 depth of one hundred fathoms, and they jouruey in pairs,
shaping their course toward the Gulf of Mexico, the females being full of eggs. Only adunlts are
taken. It is not known wheoce they come, or where they breed, or how the young retnrn. It is
not even known whether the ndult fishes return by the same route. When the fish has swallowed
the hook it rises to the surface, making prodigious leaps and plunges. At last it is dragged to
the boat, seeured with a boat-hook, and beaten to death before it is hanled on board. Suoch fishing
is not withont danger, for the Spear-fish sometimes rushes upon the boat, drowning the fisherman,
or wounding him with ite terrible weapon. The fish becomes furious at the sppearance of sharks,
which are its natnral enemies. They engage in violent combats, and when the Spear.fish is
attached to the fisherman’s line it often receives frightful wounds from these adversaries.

In “Land and Water™ for Augost 31, 1872, Col. Nicholas Pike, author of “Subtropical Ram-
bies,” at that time United States consnl at Mauritins, deseribes the habits ot a species of Tetrapturus
ocenrring in that vicinity. He states that they bave the habit of resting quietly on the surface in
calm weather, with their dorsals expanded and acting as sails. They are taken in deep water with
hook and line, or speared when near the surface, like Sword-fish. When hooked or speared they
make for the boats, taking tremendous leaps in the air, and if care is not taken they will jump into
the boats, to the great consternation of the fishermen, or else pierce the boats with their bills.
The fish i highly esteemed in the Mauritins, the flesh bsipg of a salmon-color near the vertabraa,
lower down it is red and like coarse beef. The species aitains a large size, one having been soen
measuring twenty-six feet.

PUGNACITY OF THE BPEAR-FISH.—The Spear-fish strikes vessels in the same manner as the
Sword-fish. I am indebted to Capt. William Bpicer, of Noank, Connecticut, for this note:

“Mr, William Taylor, of Mystic, 4 man seventy-six years old, who was in the smack Ever-
green,” Oapt. John Appleman, tells me thet they started from Mystie, October 3, 1832, on & fishing
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voyage to Key West, in company with the smack ¢Morning Star,” Captain Rowland, On the 12th
they were off Cape Hatteras, the wind blowing heavily from the northeast, and the smack under
double-reefed sails. At ten o'clock in the evening they were struck by a ¢ Woho’ {sie), which
shocked the vessel all over. The smack was leaking badly, and ther made u signal to the
‘Morning Star’ to keep close by them. The next moruning they found the leak, aund both smacks
kept off to Charleston. On arrival they took ouf the ballast, hove her out, and found that the
s#word had gone through the planking, timber, and ceiling. The plank was two inches thick, the
timber five inches, and the eeiling one and a half inches white oak. The sword projected two
inches through the ceiling, on the inside of the ‘after-run’! It sirnck close by a butt on the
antside, which eansed the leak. They took out and replaced a pieee of the plank, and proceeded
on their voyage.”

J. Matthew Jones, esq., of Halifax, Nova Seotia, in his delightful little hook #The Naturalist
in Bermuda,” records the case of the Bermudian schooner ¢ Darl Dundovnald,” arrived in the
port of Hamilton, which was pierced by one of these formidable fish off the coast of British
Guiana.

In the musenm of Charleston College, Charleston, SBonth Carolina, is preserved a fragiment of
the snout of a Spear-fish, apparently Tefrapturus albidus, By tbe kindness of the curator, Dr.
G. E. Manigault, T waa allowed to examine it and copy the label, which reads as follows: #The
brig ¢ Amsterdam,’ bound to Charleston, owned by F. C. Bray, was struck in the Gulf Stream by
a monster or Sword-fish, which caused the vessel to leak considerably. By great exertion she was
kept free, and gained the port in safety.”

Mesars. Fostar, Waterman & Co., of Boston, presented to the Boston Society of Nataral
History, in 1869, a plank of Southern pine, from the side of the ship “Pocahontas,” owned by
them, periorated by and containing a portion of the sword of a “Sword-fish,” probably a species of
Histiophorus.®

1A hold andar the eabin.
*Proc. Bost. Boc. Nat. Hiat., xiii, 1869, p. 64.
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M—THE TILE-FISH FAMILY, AND OTHERS.
112. THE TILE-FISH FAMILY--LATILIDZ.

This family, which has some relations both with the perch-like fishes and with those of the
mackerel tribe, although until within a few years not known to occur within the territory of the
United States, is now coming into considerable prominence, and there is every reason to believe
that some of its members will yet grow into such favor and be found so abundant as te rank
among the important food-fishes of the United States. The mest important is the Tile-fish,
Lopholatilus chameleonticeps, a form discovered on a hitherto unexplored ground, eighty miles
southeast of Noman’s Land, Massachusetts, in 1879, and in 1880 demonstrated by the explorations
of the Fish Commission to be exceedingly abundant everywhere on the coast of Southern New
Eugland, at a depth of eighty to two hundred and 6fty fathoms, This fisah, which i3 one of the most
brilliantly eolored species known outside the tropies, is very remarkable by reasen of the presence
of a soft dorsal fin, resembling that of the salmon, which is placed upon the neck in advance of
the regular dorsal fin, instead of behind it, as in the salmon family. Numerous specimens have
been obtained, varying from ten to fifty pounds, and, althongh there has been mo opportunity to
study the breeding habits, there i3 every reagon to believe that it is resident in our waters in
precisely the same manner as the codfish, Its abundance is very great. Captain Kirby, of
(loncester, who was the first to obtain specimens of this fish, eaught in a few hours several hundred,
which he salted down like codfish. In September, 1880, a small boat, sent out, from the Fish Com-
migsion steamer while it was dredging upon the “Tile-fish Ground,” cavght twelve large individuals
on one short line, the aggregate weight of which cannot have been less than two hundred and fifty
pounds. They were tasted at the ward-room table and the flesh was found to be fine-grained and
delicate in flavor, resembling in some respecta that of the cod, in others, that of the striped bass.

The habits and foed of this fish are probably very similar to those of the codfish, and the
groand npon which they are taken has been pacertained to be very richly supplied with all the
forms of small marine life which occur on the best cod banks, In time these fish cannot fail to be
the object of a popular demand, and the proximity of the gronnds they inhabit to severnl large
cities will greatly enhance the importauce of the Tile-fish.

In the Gulf of Mexico there is a related species which has as yet no popular name, but which
has been deseribed under the binomial Caulolatilus microps, and which is occasionally taken on
the snapper banks. This was first observed by Mr. Silas Stearns, who sent specimens to the
National Masenm, As yet only five specimens have been brought into Pensacola, all in March
and April, 1879, these having been taken with hook and line in thirty-five fathoms of water off
Pensacola. These fish range in weight from six to ten pounds. It is not yet known whether they
are sufficiently abundant to ba of commercial importance, though there can be no,question
regarding their edibility.

Another species, Caulolatilus chrysops (0. & V.) Gill, ccenrs in the Caribbean Ses and on the
eoast of Brazil, while other related forms are known in China and Japar and on the west coast of
South Americs. ' '
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“In California,” writes Pr,fessor Jordan, ¢ there is a species, Caulolatilus anomalus (Cooper),
Gill, very simnilar to that of the Gali' of Mexice, and of some prominence as a food-fish, and knowu
as the ‘White-fish’ or ‘Blanquillo. It reaches a length of about thirty inches and a weight of
ten or fifteen pounds, thongh its average weight is four or five pounds. It ranges trom Monterey
gsouthward to Mexico, being very abundant about the Santa Barbara Islands. It lives aboutrocks
in water of considerable depth and takes the Liook freely. Its food consists of crastaceans and
fishes; it is considered to be afish of fuir but uot excellent quality wherr fresh.  When salted and
dried it is graded as first guality with the barraenda and ihe yellow-tail. South of Point
(oncepcion it i3 one of the most important food-fishes, but is rarely sent to the market of San
IFranciseo.”

An allied lorm is Bathymeasier sigratus Cope, the ““Tlonchil,” found in deep water rrom Puget
Sound northward.

113. THE RED MULLET FAMILY—MULLIDZ.

This family is represented in var waters by a single species, Upencus flavovittatus, which
has been observed in two or three instances ou the coast of Southern New Xogland, and is doubt-
less an estray from the West Indies. It has not yet been brought to light on the Gulf coast of
the United States. A closely related specics ix the Mullet or Surmullet of BEurope, the Mullus of
the ancient Romans, highly prized by them. This fish was Drought living into the banguet-hall
that the guests might admire the brilliant changes of color exhibited in its expiring struggles.

Another species of this family is oceasionally taken at Pensacoela, but iz not sufficiently abun-
dant to possess any considerable economic importance. :

114. THE ICOSTEUS FAMILY.

This family consists of two small fishes, peculiar to our Calilornia coast, which live in
comsiderable depths of water: Jeichthys Lockingtoni J. & G., only one specimen of which is known;
and Icosteus anigmaticus Lockington, likewise rarely taken, and only in deep water.

In the last two species the skeleton is scarcely ossified, and the body is as limp as a rag.

115, THE BERYX FAMILY--BERYCID.E.

Of thig family, which is widely distributed througlout the temperate and tropical seas, and
which bas many representatives in the deeper parts of the oveal, only one species here appropriate
to be mentioned occurs upon our eoast, viz, the Bermuda * Squirrel-fish,” Helocentrum pentacan-
thum. This fish ranges soutl to Brazil, east to the Bertmudas, and is very abundant in the West
Indies. Professor Gill has recorded the capture of 3 specimen at Newport, Rhode Istand, in 1873,
It is abundaut on the Florida coast south of Cedar Keys, a few heing found, as stragglers, north
und west of that Hmir. It is canght with hook and line in all the chaunels and on the rects.
Stearns obtained several specimens at Pensacola Bay in 1876 and in 1882, He testifies that he bas
eulen them fregnently and that they are a8 goxl a pan-fish as any on the coast. They attain u
length of twelve to fifteen inches. Alout the Bermudas they are very abundant, and are conspienons
on aceount of thieir brilliant red hue and their habit of skulking in holes about the rcefs. They
feed upon small fishes and breed abundantly, apparently spawning in the summer season. At
Cuba this fish is called the  Matajueloc.”
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N—THE DRUM FAMILY.

The family Scieenide is distributed along the coasts of temperate and tropical countries the
world over, though most abundant in the Western Atlantie, the Eastern Pacific, and Imdian
Oceans, and in the Mediterranean Sea. Many of the species are most abundant about the mouths
of rivers, and there are several specics, saeh as the fresh-water Drvum, Haploidonotus grunniens,
of the Mississippi Valley, which are foand only in fresh water. To general form many of the
members of this family are not unlike the salmon, and are sometines mistaken for this fish,
They are, however, true spiny-rayed fishes. The Drum and irs congeners may be distinguished
from all others by the presence of the comparatively shert, spiny dorsal fin, and u very long,
soft-rayed fin npon the posterior portion of the back.

Many of them are ground-loving species, and are provided with barbels by which they feel
their way over the bottom,and with strong, pavement-like teeth for crushing shell-fish and strong
shelled crustaceans. To this group belong the fresl-water Driun, the King-fish, and others.

Aunother group, typified by the Squeteagues, are without the barbels and possess long, sharp
tecth, being surface feeders, rapid swinmers, and voracious,

The Bed Drum of our coast, Scitena ocellata, resembles in some respects both of these groups.
Nearly all the members of this family have the power of uttering loud sounds. Tlis, as has been
demonstrated by M. Dufossé, is aecomplished through a peculiar structure of the air-bladder.

116, THE SQUETEAGUE—CYNOSCION REGALE.

NaMES.—Thiswell-known fish is one of those which bear a great variety of names. About Cape
Cod they are called “ Drummers”; about Bozzard’s Bay and in the vicinity the largest are known
a8 “Yellow-fing”; in New York and in New Jersey, ' Weak-fish?; from Southern New Jersey to
Virginia, *Bluefish,” The name “ Squeteague” is of Indian origin, and “Bquit,” ¢+ Succoteagne,”
HHEquitee,” and “(hickwit”? are doubtless variations of this name ih_diﬁ‘erent ancient and modern
diafeets. In the Southern Atlantic States it is called “Grey Trout,” *“Sun Trout,” and “Shad
Trout,” and with the other members of the genus ‘is spoken of under the name “Sea Trout” and
“ Balt-water Trout,” though, of course, distinct from the ¢ trout” of the fresh waters of the South,
the large-month Black Bass. The name “Squeteagne,” singe it js the aboriginal Indian name,
seems most characteristic, and is well worthy of being permanently retained.

ABUNDARCE.~—The Squeteagne is found on the Atlantic coast from Qape Cod to Eastern
Florida, where I observed it sparingly in 1878. Its extreme southern distribution has not yet been
indicated. Some writers have claimed that it oceurs at New Orleans, but Mr. Stearns did not
succeed in finding it in the Gulf, and Professor Jordan writes that it is certmnly not fonnd in the
Guif of Mexico, unless as a atray.

The Bqueteague is abundant throughout the above range, except in the regions where its
productiveness is interfered with by the bluefish. In Massachusetts Bay, according to Dr. Storer,
it i8 very rare, but scattering individuals have been fonnd as far north as the Bay of Foudy. The
early annalg of New England make frequent mention of this fish and of its variations ip oumber
with that of the Liuefish, Thus, accordivg to Dr. Btover, it was very abundant in the Vineyard
Bound in the early part of the present cemtury, but gradusily became more BCAICS, until s_;bout
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1870, when it was no longer to be met with, and for several years it was catirely unknown in these
waters; so mnch so, indeed, that fishermen of many years' experience were totally unuacquainbed
with its characteristics. In 1867 or 1868, however, scattering individuals were taken on the south
coast of Massaclhusetts, and in 1870 they were quite abundant and have sinee held their own!

This variation in their numbers is aseribed by writers generaily to the action of the Dluctish,
which, by its constant attacks, is supposed to influence their abundance. Some canse or other
produced a similar influence upon the Bluefish, which became scaree in turn; thos the Squetengae
was enabled to recover its grownd, and to resume its place in the food econowmy of the const. To
what extent this disappearanve or reappearance of the Sgueteapue is actually connected with that
of the bluctish, it is impossible at present to state. 1r is quite likely that other causes, at least,
are cuncerned, with which we are now unacguainted.

Wae have intimations, in the writings of the early historians of New Lngland, of the disap-
pearances and returns of the Weak-fish, like those referred to in the present century.

The Sqneteague, a8 well as the bluefish, varies in size with the locality. While on the coast of
Rew Jersey they do not avernge moeh over one pound, they are stated to oceasionally attaim the
weight of from six to ten pounds, and have even been known to weigh thirty.

Althouglh essentially a coust and still-water fish, they ovcasionally run up tidal waters, and
are thought on the coast of New Jersey to prefer the vicinity of the mouths of fresh-water streams,
where they can find a mixtare of fresh water. In the vieinity of Beasley’s Point, where at times,
in consequence of drought, there is more fresh water brought down into Egg Harbor than usual,
they are known to move to a considerable distanes up towards the headwaters, and to Jeave, 1o a
great measure, their crdinary grounds more seaward,

The Squeteague in the Sonth is a resident fish, although eaid by Holbrook to be most 2abun-

A GREAT CATCH OF ¥IGH —WHAT THEEE STEAM BMACKS CAUGHT Orr ROCHKAWAY.—A great cateh of Weak-fish
wis niade yesterday about two miles off Rockaway licach, by the s eam smacks “E. T. I’e Bloig,” Capt. J. A, Keene;
‘Leonard Brightman,” Capt. Elijab Powers, and ** J, W, Hawkins,” Capt. J. W. Hawkins, These smacksare cngaged
in the menbaden or “ moss-bunker ” fishery for the eilwendering and fish-scrap works on Barren Fslund, avd were
eruising off Rockaway yesterday in search of schools, Abount noon a vas' scbeel of what the fisheriren snpposed at
first to be menbaden was discovered stretching alorig the coast for miles. To borrow their langnage, “The water waa
red with the fish, but they didn's break the surface ma menbader always do” The boais were lowerud, the seives
spread, and then if was discovrered that the achool was of Weak-fish and not spenhadin. 1 have been iu thehnsiness
for twenty years,” eaid the n ate of the Brightman, “‘and I never saw anything like it beforv”” The fish varied in
length from one and a half to three feet, and in weight from three to seven pounds. The “De Bleis” took over 200
barrels, the * Hawking” 150 barrels, and the © Brightman” 350 barrels. The cutire cateh was cstimated at something
over 200,000 poands, whicl, at the nrdinary market price for Weak-fish—s ven cents a pound—would amwouut to
§14,000. Baut, of course, the markei price conld no! be maintained in the presence of such a cateh as this, and it waa
maid ye-terday afterncon that o strong effort was being made by the wholesale fish-dealers of Fulton Market to prevenf
the greater part of the fish from being put en sale. The captain of the % Hawkins,” which landed at Pier No, 22
East River, foot of Fuiton street, obtained a promise from s Fulton Market desler to take part of his eatch, and then
sads «vercnres o Mr. Eugene . Blackford, of E, G. Blackford & Co., Beekman street, 1o sell the remainder. Ae
soon, however, ag the Fulton Market dealer learned of the offer to Mz, Blackford, he refused to take any of ihe fish.
The captaiz of the ¢ Brightwan,” however, had better Inck. H. M. Rogers & Ca., of No. 11 Fulton Market, epgaged
o taky his sutite catel of 350 barrels, anu immedistely pnt $wo men in charge of the boat. The “DeBloia” meanwhils
had made fast agaioet the bulkhend at the fout of Beekman street, and ¢ aptain Keeno failing to come to terms with
the Frlton Market deslars, engaged P. Qwena, of No. 104 Soath street, who manages the peddling trade for the Fulton
Murket dealers, to diapose of his fish. A crowd speedily gathered about the boat, aud the fish sold almost as fast as
th"-}' could be Yandled al 4weuly-five centa o pair.  Tho pressure of the cTowd became po great at vue tioe that polive
ssistance wos invoked, and Ofcer William Brown, of the steambost sguad, was detailed to stay on the beat, While
?wen wan selling the fish at twenty-five cents a pair, an attempt to bresk the price was made by two well-krown
*longshiore churacters, Jaek Sullivau, the shark-catcher, and T. Long, alias ““Blindy,” whe bought one thousand
pounde of the fish at one cent per pound, and stool on the street rebailing them at twenty conts per pair.

" Fish-dealers suy that there will he no dificalty in selling all the fish this morning at from one to thiee cents per
bound. - Friday morning, they say, is the beat in the week for the sale of fish, Toma of ice were cracked last avening
and pat on the fish to keep them fresh until to-day.—New Tork Times, 1881
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dant and largest in the sutnne]l months, wheu, in Lis opinion, they come from the north. Itis
ot satisfactorily ascertained, however, wiether these fishes, leaving the northern coast during
winter time, migrate southward or move towards the warm waters of the Gulf Stream. They
return to the coast of the Middle and Northern States early in the spring, the first being taken
in May, and are most abundant from June to September.

They are common in summer in IZastern markets, but do not bring high prices, the tesh bein s
soft and flabby, and of little value except when fresh from the water.

Accordiug to the report of the Commission of Lnguiry iuto ihe Fishes of Nurragunsett Bay,
the Sgneteagne was ten times as abuodant in 1870 as in 1569, and was first noticed there, niter a
long abience, about 1864, It is said that when they uappear off the voast of New Jersey, aboat the
middle of June, they are fuund to be tilled with spawn, but this stateinent requires confirmation,
Thousands of individnals have been examined by the Fish Commission naturalists at different
times in the summer, and if is but rare that traces of spawn have been found. The precise pertod
of spawning along the couast and the localities where the eges are laid, as well as the babits of the
fish during that period, are but little known, and are well worthy of careiul investigation.

At Beasley’s Point, the young fish of the year have in August attained a length of about
four inches, and differ from the adnlts in lacking entirely the characteristic spots, these being
replaced by broad, vertical bands, which, together with their more compressed form, render their
appearance very nulike that of the adnilt. ' '

The sport of catching the SBgueteague is velj' great, and is highly enjoyed by our coast fisher-
men on account of the great number that can be taken in a very short time. They usually move
about in schools of greater or less size, swimming near to the sarface, and requiring a line but
little leaded. They take almost any kind of bait, especially clams, solt erabs, or pieces of fish.
They bite with a snap, rarely condescending to nibble, and in consequence of the extreme tender-
ness of the mouth it requires conatant vigilance to fasten them, and great care to haal tliem
suceesstully out of the water.

Daring the floed tide they eccupy the channel-ways of the bays, and during the ebb they
generally settle down in some deep hole, where they remain until the next flood brings them ount
again.

In the night the Squeteague ran up the creeks in the salt meadows, where they are sometimes
taken in great numbers by interposing between them and the sea, just before the period of high
water. This experiment is not a very satisfactory one, however, on the New Jersey coast, in
eonsequence of the great abundance of crabs that accompany the fish: the smaller fish become
entangled in the meshes of the nets, thus inviting the attaek of the crabs, which cut the nets to
pieces, sometimes ruining them altogether in the course of a single night. When taken, the
Squeteague makes a peculiar croaking, audible at a eonsiderable distance; and it is said that this
is not nofrequentty heard from a boat when passing over a school of them in the water beneath.

In the North, as has been already stated, this species is bat little esteemed, but in the Sonth
it ranks very high. In the Cliesapeake they usually average from one to one and a half pounds
in weight, though they semetimes attain the weight of twelve pounds. They make their appear-
ance abeut the 15t of May and remain until cold weather. They are very abundant, and immense
quantities of them are salted for winter use. ' _

The Bea Trout, or Deep-water Trout, of Charleston, described by Holbrook under the name
Qtolithue thalassinus, is without much question identical with the Northern Squeteague, although
that author states that it differs from this fish entirely in its habits, since it is only found in the
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ocean and deep water, and never approaches the bays and inlets along the coast, while it is a
larger aniial,

The fow specimens which he had seen were taken off Charleston Bar, at about tweniy miles
from land and in about fifteen or twenty fathoms of water. The very peeuliarities which he men-
tioned are characteristic of the adult Squeteague.

117, THE BPOTTED BQUETEAGUE--CYNOSCION MACULATUM,

Associated with the Squeteague in the waters off the coast of New Jersey and on the eastern
shore of Virginia is a species belonging to the same genus, but somewhat different, being char-
acterized by the presenee of well-defined dark spots. It becomes more abundant as we proceed
sonthward, until off the coast of North Carolina and (Feorgia, where it is one of the most abundant
food-fishes. Owing to its shape and the presence of well-marked spots on the sides it is usually
known on the Southern coast as the “Salmon” or “Spotted Trout,” and there are not wanting
sportsmen in the Sounthern States who maintain with dogmatic earnesiness the existence of the
trne Salmon Trout in the waters of their coast. This fish is of course in every respect very unlike
a trout, and the name ¢ Spotted Squeteagne” has been proposed for it. It is diffieult, however,
to bring about a change in a name which has been in use for several generations, and it is
probable that the name ‘Sea Trout? will always be used. Genio Scott proposed the name
¢ Spotted Silver-sides,” which is not particularly appropriate, and which no one but himself has
ever used. '

The history of American fishes contains very little respecting the habits of this species,
although it is so important an element of food to the inhabitants of the Scuthern coast. We have,
however, been favored by Dr. H. C. Yarrow with notes made at Fort Macon, North Carolina, in
which many of the deficiencies in our information are supplied. According to his account, the
Bpotted Trout is not fonnd in that locality during the winter, or only in small nambers, making
its first appearance in Febrnary on its way from the south, and attaining its greatest abundance
about the middle of April.-

Little is known of its rate of growth, although, according to some observers, this increase
amounts to abont six inches per annum; so that a fish of average size, or sighteen inches, may be
considered as three years old. Thers is no perceptible differsnce in the sexes as to rate of growth
or genersl appearance, exeepting in the foller belly of the female.

Dr. Yarrow states that they come from the south in the spring and pass through the inlets
on the flood tide, the date of their first appearance varying with that of the opening of spring.
They remain in the vicinity of the inlets and sounds on the coast of North Carolinz until about
May, when they gradually proceed northward, extending their journey as far as the shores of Long
Island, where a few only are taken, althongh, perhaps, their nmber may be considerable. They
Teappesr on the coast of North Carolina in September, and thence proceed south, following the
Bame course as that by which they came, bat leaving on the ebb instead of the flood tide. They
are fonnd in the winter as far south as Saint Augustine, and possibly below this point, althengh
we have no positive assurance of this fact.

At present they are thought to be more abundant than any other fish on the Carolina const,
with the exception of the mullet, having increased in naumbers very largely (at least twofold)
within the last ten years, possibly in consequence of the intermission of capture during the war.
The average length is about eighteen inches, with a weight of two pounds, although they are not
unfrequently foand three feet in length and ten pounds’ weight. They are often found ontside of
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the beach in great numbers in Jannary, coming in to the shore when the water is warm, about
Febraary, as stated.  School follows school at intervals of about four or tive days, when they seem
to go northward and fo be absent from the Soathern coast for several months.  On their return
in September, after a short stay, they graduaally leave the coast until they finally disappear for the
season.  Their retnrn season by season is very regular and definite, being relied upon with muels
confidence. The shecessive “runs” do not seem to be classified in any partienlar way, large and
small tish of both géxes eoming iu together. The colder the weather the less teodency they appear
to exhilyit tu come towards the shore,

At their firsf appearnnee in the spring the spawn ig not appreciable, nor, aceording to Dr,
Yarrow, do they have any development of the ovaries during their stay on that coast; and he
is uader the impression that they breed during their aptmnenal anid winter stay farther south.
This, however, is scarcoly probable, it being wore likely thut their spawning ground is moere to
the north, perhaps otf the coast of Virginia. _

They are said never to take the hook, and to be eaptured entirely by nets. Their presence is
generylly made kuown by the schools of porpoises which fidlow and feed upon them, Swimming
low in the water, they malke no ripple on the sarface, as I8 the case with mullets. The time of their
ecapture is nsually ou the young fload, as ju their movements along the shore they come in on the
rising tide and depart on the ebb.

Like their vepresentatives in the north, these figshes are fond of penetrating, for a short distanes
at least, into the mouths of rivers, remaining, however, ou'ly abont a week ; this, according to D,
Yarrow, is their kabit on the eoast of North Carolina, betfore leaving for the North,

They prefer sandy and grassy bottoms, and are particularly fond of shallow water, four or five
feet deep, espeeially in still water and eddies. Their favorite food 1s sinull wullet and other dimin-
utive fish, as well as s*ill more largely shrimps and small crustaceans; while, ou the other hand,
they are eaten voraciously by Wenk-fish, bluefish, Drum, porpoises, ete.

As already stated, this fish is seldom if ever taken with the hook, at least for purposes of the
market, nets being generally employed, some few Leing occasionally speared. They are talen 1o
seines, nsually having a mesh of about one snd one-half inches, made of No. 8 cotton twine, abvaut
one hintred yards long and ten feet deep. When the fish first begiu to make their appearance
the fishermen establish themselves in their boats, jnst outside the sarf, and watch along the crest
of the breakers. When the fish are secn the net is paid ont from tha stern of the boat, one man
leaping overhosrd with a rope attached to one end of the net, while a mau in the boat pulls rapidiy
around the schoul so as to inclose it.  The pet is then drawn carefully to the shore. The average
cateh of two men for a day may be set at about three hundred pounds, although » mneh greater
amount than this could be taken it desirable. '

They are used when fresh, and sent up into the small towns in the interior in large numbers.
The flesh is of an excellent gnality, much superior to that of the Weak-fish, being firm, white, and
Mlaky, and will keep well for three or four days, nnless the weather be too warm. It is sometimes

altedl down for home use by the inhabitants along the coast, and muach esteemed. Dr. Yarrow
catimates that about two hundred barrets wers salted during the season of 1871 by the tishiermen
in his vieinity. The fish bring about $3 per hnndred at wholesale, and $5 at retail, this being equal
to the average for the last ten years.
" Mr. Silas Stearns has receutly prepared the following notes regarding the habits of the
Spotted Squeteague as observed by him in the Gulf of Mexieo:

“The Spotted Trout is abundant from Key West to Mexico. In the Pensacola region it is

present all the year, aithough most abundaut’in summer. It prefers to remain in shoal waters
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on grassy bottom, where it finds small fish and ghrimps in abandance for food. 1t breeds in inside
waters in July or August. Quantities of the Iry are seen in August and September.  They do not
often form in schools in the bays, but in somoe places are 8o plentifal that it is not nuusual to cateh
five or cight: barrels at one drag of a seine.  One man fishing with hool and line sometimes eatelies
onc hundred in less than a day. The Trout is an exeellent food-fislt, and of consulerable importance
to the fish trade. The demand for it would he much greater if it was not so hard to preserve in
this climate.”

118. THE SILVER SQUETEAGUE—CYNOSCION NOTHUM.

The Silver Bgueteagne, Cywoscion nothuwm, ealled at Charleston the “ Bastard Troni,” while
resembling in shape tho two species already deseribed, is easily distinguished from them, being of
an uniform silvery hne, the hack being sliglitly darker thay the ress of the hody.

One or two individuals have Deen taken in Clhiesupeake Buay, but it Iins rarely heen observed north
of Seuth Carolina, whence Holbrook obtained the specimeus from which the original deseription was
made, I have obtaived one or fwo individanls {rom the month of the Batut John's Biver, where
they are not distinguished by the fishermen from the Shad Troul. or Northern Squetcague.  In the
Gulf of Mexico, according to Stearns, it is common in ¢ompany wicth the Spotted Squeteague, and,
as far as has been observed, its habits are similar. Lt is, however, necording to Jordan, less abun-
dant, and is not to be found at all seasons. It is most ubundant in Beptember and October, but no
spprwning flsh or young lave been seen. The ** White Trout,” as it is called in I"ensacola, is
is caught with hook and line in eompany with the Spotted Trout.

119, THE DRUNM—POGONIAS CHROMIS.

Next to the sword-fish, tunuy, Jew-fish, and halibut, the Drum is perhaps the largest of the
food-fishes of our coast. It is most abundant in the Gulf of Mexico and in the Southern Atlantic
States, though nearly every sumiter a fow speeimens appear on the soath eoast of New Ingland.
In one or two ipstaneea individuals bave Deen observed as far north as Provincetown, Massa-
chusatts. Ta the Qulf it is common everywhere, even to the southern houndary of Texas;
liow much farther south it gocs there is at present no wmeans of determining. Ichthyologists
formerty supposed that there were two gpecieg, one of which, of small size and couspicuoasly
banded with brown and white, wus called the “Banded Dram,” P. fasciatus, or *Little Drun.”
This is now well known to be the young of the P. ehromis. 1t seems curious that the changes
of color in rvelation to age, altbough known to Cuvier forty vears ago, should have been over-
looked by Aaneriean naturalists, and that the species P. fasciatus shouid have stood as valid until
1873. -

My own obwervations upon the Drum lLave been wade chiefly in Florida. Specimens of
ten and fifteen inches are abundant in the Lower Saint Jobn, acd are frequently taken at Juck-
sonville, even as high up the river as Doctor's Lake. Large ones are’seldom known to pass the
bar at Mayport. The young are very dissimilar to the adult fish, though 1le fishermen recognize
the actual relations. In this respect they are more discriminating than the ichthyologist Hol-
brook, who described them as distinct species. The adult is known as the < Black Drum,” the
yonrg ag the #Sfriped Dram.” In addition to the marked differences in eolor, the young has a
mach more shapely body than the adult, much higher in proportion to its leagth. The fall-grown
fish sometimes weigh eighty pounds, thongh the average is perbaps not more than one-guarter as
lurge. - They are sluggish swimmers, and are especially adapted to life on the bottom, where their
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long, seusitive barbels aid them in their search for hnried treasures of food. Th'a'y feed nupon all
bottom-dwelling invertebrates. Their teeth are extremely heavy and pavement-like; their jaws
are provided with very powerful moscles. by means of which they ean crush with great vase the
shells of the wost strongly proteeted invertebrates.

it is clnimed by oyster-planiers that the Ifram is very destructive! to the oyster-beds. Mr.,
Stearns writes: * Oysters are their faverite food on the Gulf coast, and they destroyed a great
wany at Apalachicola, Saint Andrew’s, Mobile, anit Galveston Bays. The Mobile oyster-planters
attribute the bulk of their losses to Drmns, At Pensacola I have known a boat-load of oysters,
fifty barrels, thut were thrown overboard to De preserved, to be entirely consumed in eight or ten
days by them, leaving but a heap of broken shetlis.”

While it ia probable that the Drum feeds upon oysters as well as upon crabs or shrimps, it is
probable that the extent of their destrneiiveness has been somewhat exaggerated; for instance,
it was claimed a few years ago that ovsters in New York Bay to the value of hundreds of thou-
sands of doliars were destroyed by Drums. This seems guite unlikely, since the Drum is by no
means & common fish so far north as New York.

The name ¢ Drum,” as every one knows, alludes to the loud drumming noise which is heard,
especially in the hreeding season, and is doubtless the signal by which the fish call to their mates.
This abit of drumming is shared by many fishes of this family, but appears to be most highly
developed in the Drum, and in a Buropean species known as the Maigre, Sciene aguiia. M.
Dufossé has investigated very thoroughly the physiological causes of these somnds, which appear
to depend largely upon the action of the air-1Madder.

Mr. 8. (., Clarke has made some interesting communications regarding their breeding habita.
The male is fhe larger, and is more brightly colored, particularly at the breeding season, The
male druwms very loud, the female in a softer tone. Fish under twenty pounds in weight do not
breed. Abont the Halitax Inlet, Southern Florida, they spawn in March in the sall-water rivers.
The ova sink to the bottom. They are ag large as B-shot, dark brown in color, and are often
seen to Tan from the parent fish when it is captured. In a large fish the roe sometimes weighs six
or seven poands, In the northern part of the Gulf of Mexive, according to Silas Stearns, they
spawn in April and May in inside waters.

The northern limit of the species appears to be defined by Cape Cod. In 1873 Mr, James H.
Blake captured one at Provincetown. Amnother, of twenty-five pounds’ weight, was secured by
Vinal Bdwards for the Tish Commission from Rogers’ Pound, Quissett, Massachusetts, July, 1374;
another large individnal, of sixty ponnds’ weight, was taken near Noank, Connecticut, July 10,
1574, the third instabce of its captare known to the fishermen of that vicinity,

Selwenf, writing about the year 1786, suys that they were at that time very rare about New
York, though he had oceasionally seen them at the city market, where they met with sale, though
their flesh was none of the hardest,

The Drums eaptured north of Sundy Bouvk have heen, so far as I can learn, large adult Bslt
Professor Baird found the young fish of this species very abundaut in August in the small bays
along the shores of Beasley’s Point, New Jorsey, though fuw wers seen in the rivers.

Jorth of Marylamd the fish js of little economical importapce, In the Chesapedke region,
according to Uhler and Lugger,® its flegh is inuch esteemed, and its roe is o great delicacy; eonsid-
erable nunbers are brought to the Baltimore wmarkets in spring aud fall.

1New York fishermen say that o school of these fish destrovﬂ seven thousand bartels of oysters in Prinee’s Bay
in {wo days soine yoars ago.—FRED. MATHER, (']nca,go Field, Boptember 13, 1879, p. B’I
1Rep. Com. Fish, Maryland, reforence 76, p. 9%
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In the Carolinas, according to a statement of a correapondent, the roe is considered very
delivious, and it is customary for the residents of the coast to salt and dry them and send them
“up eonniry” to their friends as a very aceeptable present.

They are sometimes ¢aught in seines in great nambers and retained Jiving in the seines until
disposed of. Their flesh is coarse, but tender, and it is thought to compare favorably with anj-‘ of
the salt-water fish of the region. Drnm-fishing with hook and line is one of the most exciting
exploits of the sportsmen of this region. In thie Nassan River large Drum are taken with ook and
line in the spring, and are sold at Fernandina.

The yonng Drum are often taken in seines in the Saint John’s River and sold in the Jackson-
ville market, and are excellent pan-tish, as my own experience testifies. The large fish are often
eaten, but are not 8o much sought after; perhaps the cause of this is that they are liable to be
infested by parasitic worms. A Drum of sixty pounds, taken at Wood’s Holl, Massachusctts,
1864, was completely riddled by nematode worms, neatly encysted ameng the layers of muscie.
Some of them were two feet long, with Lheads larger than large buek-shot.

In the Indian River, according to Mr. Clarke, Drum are caught with Itooks and crab bait, and
with cast-nets. In summer they are canght in the open ocean; in the winter, in the bays and
inlets. TFour or five a day is considered good fishing luck. Tides do not affect the fishing, Their
flesh is not greatly estesmed, They are sometimes salted, buf are chiefly used for compost. #In
the Gulf of Mexico,” says Stearns, “the Drum is often caught in seines and gill-nets, but is very
rarely eaten, as the flesh is dry and tasteless. It attaius a large size; specimens weighing thirty-
five or forty pounds are taken.”

The secales of the Drum are extensively used in the manufacture of the sprays of flowers and
other articles of fancy work which are sold, especially in Florida, under the name of ‘fish-seale
Jewelry,” They are large and silvery, and so hard that it is necessary to remove them from the
fish with an axe or hatchet.

The Drum is interesting o the fishery economists less on account of any intrinsie value in
itgelf, than because of ity destruetive influenee upon the oyster-beds, Conecrning its relation to
the nyster-culturist, I cannoé do better than to quote the words of Mr, Ernest Ingersoll: “Knowing
the carnivoreus propensity of the fish, one can easily imagine how an inroad of such a ost must
affect an oyster-ground. They do not seem to make any trouble, however, north of New York City,
and rarely along the sonth side of Long Island. At Staten Island and Keyport they come in every
few years and devastate thousands of dollars’ worth of property. BSuch a memorable visitation
bhappened about 1850, in July. The following summer the planters in Prinee’s Bay, fearing a repe-
tition of the onslanght, anchored shingles and pivces of waste tin on their beds, scattering them
at short intervals, in the hope that their dancing, glittering surfaces might act as ‘geare-crows’ to
frighten the fish away. Whether as an effect of this, or because of a general absence, no more
D}'ums appea.réd. In New York Bay, off Caven Point, where the old ¢ Black Tom Reef’ is now
converted into an island, one planter of Keyport lost his whole summer’s work—material and
labor—in a single September week, through an attack by Drnms. A City Island planter reported
1o me a loss of $10,000 in one seasou a few years ago; but the Bast River is about the northern
limit of the Drums, at least as a nuisance to oyster-eulture, so far as I can learn. The vexation of
it is, t00, that the Drum does not seem to eat half of what he destroys; but, on the contrary, &
great school of them will go ever a bed, wantonly crushing hundreds of oysters and dropping them
untasted, but in fragments, on the bottom,”’

a _""lf'he- great sthools in which these fub go ave iliuatrated Ly the following records from cORLCMPOrary NS WARAPers:
On Moudey last John Earle and sons eatight, at one draught, in Bristol Ferry, 719 Dram-fish, weighing upwards

of 8fY sounds eack. Niles' Weekly Regisier, July, 1833, also says: * Sowe days ago 4 baul was made in Great Egg
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120. THE FRESE-WATER DRUM-—HAPLOIDONOTUS GRUNNIENS.
By Davin B, JorDan.

This species is In the Great Lakes always known by the name of Sheepshead. In the Qiio
Ttiver it is nsually called “White Perch? or * Gray Perch,” often simply “Perch.” In the lukes
of Northerw Iudiana it is called “ Croeus.” evidently a corruption of ¢ Croaker.” 1In the South-
ern States the name “ Drum” predominates; that of ¥ Thunder-pumper,” also used for the bittern,
Botaurus lentiginosus, is heard along the Mississippi River. Bouthwestward, in Louisiana, Texas,
and Arkansas, it is always known as the +Gaspergou” These names, #Croaker,” < Drum,”
“Thupder-pumper,” ete,, retfer to the croaking or grunting noise made by this species in eomon
with most Seienoids.  This noise is thought to e made in the air-bladder by foreing the air from
one compartment to another.  Auother name used in the southwest.is ¥ Jewel-head.”

This Drum is very abundant in all large bodies of water throughout the Western States, from
the Great Lakes fo the Rio Grande. Tt seldom enters small streams. It feads largely upon erus-
taceans and mollusks, but sometimmes swallows other fishes., I iz rather o botiom fish than
otherwise. I8 value as a food-tish depends on the water and food, and, nulike most fishes, its
quality seems to improve to the southward. Although from its size and ahundance it bocomes an
important market fish, it cannot at best be considered one of high quality, lts flesh is tough and
coarse in fiber, und often of a disagreeable shark-like odor, particularly in the Great Lakes, whers
it is never eaten. The flesh of partly grown speecimens is better than that of the adult.

This fish reaches a Jength of four feet and a weight of forty to sixty peunds. Those usually
seen i market are much smaller.

Nothing special is recorded concerning its breeding habits. Tt is apparently not at all
migratory.

This species in the Lukes often eontains nomerous parasiéic worms.

121. THE SPOT, OR LAFAYETTE —LIOSTOMUS XANTHURUS.

The Lafayetto, or “ 8pot,” Liostemus wanthurus, is found along our ¢oast from New York to the
Gult of Mexico, and is known in New York and elsewhere as the “Spot,” on the coazst of New
Jersey asthe “Goody”™ and sometimes as the “ Cape May Goody,” in the Chesapeake region also
as the “ Bpot” and the « RRoach,” at Charleston, S8outh Carolina, as the ¢ Chuab,” in the Sainl John's
River, Tlorida, as the © Masooka "-—this vame being probably a corruption of a Portuguese name,
“Bezaga’—and at Pensacola as the “Spot” and ¢ Chope blanca.” The name ¢ Lafayette” wus
formerly used for this fish in New York, though seldom heard at the present day.

Although they sometimes eutor the large fresh waters of the South {such as the Baint Johw's,
which they ascend as fur as Jacksonville), Gitnther is by no means justified iu bis remarkable
gtatement that this is “a fresh.water fish inhabiting the rivers of North America.”

© Likethe other Dottom-feeding members of this family, their food consists chiefly of the small%r
mollusks and crustaceans. Little is known abeut their breeding habits in the North. Mr. 8. C.
Clarke states that at New SBmyrna, Florida, they apawn in the bays and inlets in November and
December, while Stearns remarks that they spawn in the lower bays and inlets about Pensacola

Harbor Bay, neur Reasley’s Point, Cape May, at which 218 Drom-fish were canght, their entire weight' being from
8,000 to 9,600 pounds. Thia is said fo be the largest hanl of that deseription of fish vver mods ixn thai Lay.” :

Avather stilt larger, noticed us u great hanl of Drum-Ash: “On Wedawsday, Joue 5. 1804,” gays the postmaster of
Oyster Ponds, Long Island, ““one seine drew on shore at this place at o stugle hanl 12,250 ﬁsh tite average weight of
which was found to be thirty-three pounds, making in the aggregate 202 tons 250 pounds. - This undoubiedly 18 the
greatest hanl of tkis kiod ever known in this country. A hundred wituessss are ready to atbest the trath of the
sbove statement. They are used for manure.” (The fish, I suppose, and not the witnesses.—-INGURSGLL. }
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Iate in the fall, whiie the young of all sizes are very abundant in the spring. Concerning this
species Professor Baird writes:

“Of the smiller pan-fish of our coast, in exeellence of flaver nons is considered superior to
that known as the ‘Lafayette’ Its precise castern range is not well ascertained, although it is
vecasionally taken in great unumbers off Long Island and the coast of New Jersey. It js most
plentiful off the coast of Virginia. The name of Lafayette was given to it iy the New York fisher-
men in consequence of nne of its periodieal reappeatances in large nnmbers in that region having
been coincident with the arrival of Lafayette in tlis country iu 1834, Tt had been known before
that time, but only in seatfering numbers,

“« According to Dr. Holbrook, it is not mmch esteemed for Tood at Charleston, owing to a want
of flavor. In the case of this species, as in mauy others, it is proballe thut the eolder waters of
the North impart a4 superior flavor aud excellence to the flesh.  This is well known to De the case
with the sheepshead. as well as many other species.

¢ At Beasley’s Point, New Jersey, where T have bad an opportunity of studying its habits, it
malkes 118 appearance in lrge nimbers in Aupgust, the first school being composed of amall fish,
larger ones following them. A short time later they ascendd the ereeks in great numbers and gre
taken there in company with the white perch, Their usnul size in New Jersey is yboat six inches,
although occasionally measuring ten inches. They do not make their appearance iy the New York
markets in any abundance until towards the 1sf of September, and remain until the end of October,
when they disappear. I did not suceeed in finding any very young fish, and am unable to state
wlether they actually spawn on the New Jersey coast, or whether the supply found there and
farther north consists of a ‘ran’ from the more southern waters of fish migrating northward,
Berhaps to escape the inereased heat of the sonthera coast.”

The Spot is gbundant gt Mayport, Florida, in spring and summer. In the Guif of Mexico,
according to Stearns, it is present in the bays all the year, living in shoal water, feeding upon the
bottom upon small invertebrate animals, and taken with hook and line and seine. 1t is exgremely
abundant, and is considered a good food-fish.

There i3 a rare species which has been recorded only frowm Charleston, South Carolina, and
Baint George’s Island, Texas, known by naturaliste under the name Stelliferus lanceolatus. Tt is
fonnd in deep water, and is ot sufliciently abundant {6 have acguired 2 comwon name.

122. THE BRED FISH, OR BASS OF THE SQUTH-SCIZENA OCELLATA.

The following hiography of the Red Drum, Seiwna ocellata, is quoted in full from the text pae-
bared by the writer for the illustrated work on #The Game 1'ishes of the United States,” recently
published by Charles Scribuer’s Sons, of New York:

The Southern Red Fish is among the important species upon the coast of the United States
from the Chesapeake to the Mexican boundary., Abundant as it ia in the Carolinas, in Florida,
and in the Gulf of Mexico, the limits of its range appear to be very sharply detined, there being
little - tendency on the part of individuals to stray away from their wonted pastures. Although
the species iz often found in the Chesapeake, I am unable to find any record of its captare north of
Cape Charles. Mitchill and DeKay refer to it in their treatise on the fishes of New York, but their
deacriptions are baged upon market specimens, probably brought from more southern localities.
Professor Baird did not obtain any specimens when he explored the New Jersey coast iu 1854, nor
are they to be found in Professor Webster's eollections from the Atlantic side of the east shore of
_Wl‘giﬂia. Tts range to the sonth seems te terminate with equal abruptness. Mr. Silas Stearns
gives the Tesnlt of his ebservations in 1880: ¢ From Tampa Bay and northward to the Misslssippi
~ River it is one of the most common edible fishes, whilo west of the Mississippl River it is more

:
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abundant than any other sea-fish, evidently increasing in numbers as the Texas voast is approxi-
mated.) On the Texas coast it is taken in greater qnantity than sll other speeies combined.
West of the mouth of the Rio Grande the species has not been recorded, chiefly, no douabs, for
the reazon that wo explorations have been made along {he shores of Mexico. The fish fauna
of the Caribbean coast of Panama has, however, been carefully studied, and this fish has not been
found. Itis, therefore, probable that ifs range is as abruptly limited at¢ the south, perhaps by the
peninsula of Yucatan, as it is in ite northward extensien. It is a noteworthy fact that Sviena
does not wander more; for every other species, I think withont exception, which is abnpdant north
of Cape Hatteras, i3 oceasionally met with in Buzzard’s and Narragansety Bays, these two great
pockets in the goast-line of Southern New England in which are lodged se many of the straying
Southern marine animals.

“This fish is very much in need of a characteristic name of its own. I#s local names are all
preoceapied by otlher more widely distribunked or better-known formg which seem to have substan-
tial elaims of priority. In the Chesapeake, and south to below Cape Hatteras, it is ealied the
‘Drum’; but its kinsman, Pogonias chromis, is known by the same name throughont its whole
range from Provineetown to Texas, and is the possessor of a mueh larger and more resonant
wnsical organ, Some of the old writers coined names for it like ¢ Branded Drum,’ referring to the
brand-like spots upon the tail, and ‘Beardless Drnm’; bai these are valpeless for common use,
liko most other ‘book-names.’” In the Caroliuas, Florida, and the Gulf, we meet with the names
‘Bass,’ and its varjations, ‘Spotted Bass,” ‘Red Bass,’ ‘Bea Bass,” ¢ Reef Bass,’ and ¢Channel Bass/’
Many persous suppose ‘Channel Baga’ to be a characteristic name, but this is a mistake, for the
term is applied properiy ondy to large individuals which are taken in the channels of streams and
sounds; wherever this name js nved, the smaller fish of the species are called simply ‘Bass,’ or
‘Bchool Bass’; even if the word ‘Bass’ could be s0 qualified as to be applicable to the species,
there is an iusuperable objection to its-use for apy fish of this family. It is a modification of an
old Saxon word, Bears, or Baers; also found in German under the forms Bars and Bargch, from
which ‘Perch’ and ¢ Bass’ are both evident developments. This name should evidently be retained
for the spiny-formed fishes of the perch tribe. I fiud in my note-book references to thirty-eight
distinct kinds of fish eulled by the name ¢‘Bass with varions prefixes, all of which are jostly
entitled to bear this name. :

#¢8pot’ is another name erronecusly applied to this fish, and which is the property of a much
smaller species of the same family, otherwise known as ¢ Lafayette,’ or ‘Cape May Goody.’

“inally, we have the  Red Fish’and ‘ Red Horse? of Florida and the Gulf States, the ¢ Poisson
Ronge’ of the Lounisiana Creoles, snd ‘Pez Colorado’ of the Mexicans. Although this name is
oteasionaliy applied to a much redder fish, the Norway haddock, or red perch of the north, and
to the big labroid Trochocopus in CQalifornia, it is perbaps the most characteristic one and
that most suitable for general use, especially if modified into ‘Sonthern Red Fish) The chief
objection is that the fish is not always red; in the young there is not a suggestion of this color,
while in the adult it is more a tint, an evaneseent, metallic reflection of claret from the scales,
which js often absent, and at all events soon disappears after life is gone. The number of spots on
the tail is variable; sometimes there is obe, sometimes eight or ten, and their arrangement is a
matter of chance; occasionally they are ahsent. : _

“The Red Fish grows to a lengéh of four or five feet and a weight of forty pounds or more. fa
April, 1877, those to be seen in the markets of Jacksonville, Florida, ranged from one to fonr feet.
o the markets of Washington and New York strings of small ones are often seen. 'The average
size is perhaps ten pounds. : .
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The food is similar to that of the striped bass, whichk it seems to resemble in babits. It preys
upon small fish and the crustaceans with which Southern waters are filled. They swim in scattered
schools at times, probably in the spawning seuson, and may be heard spring above the suriace
while feeding. At this time the fish are taken in large gill-nets, which are set around them by the
fishermen. This species undoubtedly gathers much food from the bottom, although it cannot be
s0 much of a grubber as many other members of the same family, better provided for this kind of
foraging by the tactile organs under the chin, and a set of grinding teeth with which to liberate
the shells of muscies and barnacles. An acenraie observer deseribes them as swhmming along
close to the bottom, with head down and body obliguely upward, wriggling througl the water,
rooting up the weeds and grass, among which it finids quantities of shrimps and crabs.  Their
enemies are sharks, porpoises, and saw-fish. The power of uttering sounds is also shared by this
fish, but probably not to any very great degree. No one has reported observations upou this
point.

The movements and breeding babits of this fish have not been snfliciently studied to warrant
the framing of a generalized statement of their character. There is need of a careful investigation
of this question at different stations along the coast. 1 cannot here do Letter than to quote the
observations, as yet unpublished, of two excellent observers, one upon the east, the other upon the
west coast of the Florida Peninsula: “In the spring,” writes Mr. Stearns, * they are seen in large
numbers in the Gulf, swilmming in shoal water near the coast. This is msually in March and
April, though the weather and the temperature of the water seem to influence the time of their
arrival. Arriving at the entrance of a bay, their migratory movement ceases, and for days and
weeks they may be seen in shoal water near the inlet swimming lazily about in search of food, or
lying quite still in deep holes hetween shoals, where there is comparatively little current and few
enemies can reach them, BSome seasons immense numbers of Red Fish gather about the inlets before
any are noticed ingide or coming in, while in other geasons there is but slight aceumulation, the
schools working in as fast as they arrive, By the 1sf of June the ‘run’ is over, and the fish are
believed to have all come in. 'When once inside the schools break up into small squads, whieh
proceed o the weedy bottoms of the bayous and to the heads of the bays. Abount the river mouths,
where the water is brackish, and even in fresh water, they are found through the summer. While
at sea their eolor is light, and they are so thin in Hesh that they are far from desirable as food. In
the bays they become very fat and their colors are muck darker. In SBeptember spawn is found in
them in a half-Geveloped state. In Cctober and November they again form in sehools and are
observed moving out of the inlets to the sea. They do not leave the coast immediately, but follow
the beach for some days. At this time they contain spawn which I should think to be three-
fourths developed. Many reliable fishermen here have observed that the Red Fish go to sea with
spawn in them.”

1 have never found the young in the north less than ten inches long, but in Pensacola Bay
Jordan and Stearns secured numercus young in the seine in April, the smallest measuring two and
a half inches. Jordan supposes that they spawn in water of no great depth.

Mr, 8. C. Qlarke, however, tells the following story about Bass in the Indian River region:
‘They enter the rivers and creeks from the sea. The young fish are here all the time. The
adnlts leave the shore in a body when done spawning. They are first seen off the coast in
Jannary and February, and remain in the rivers until late in the spring. The males and females
8wim together, frequenting localities on shoals and sand-banks, where the water is from one to four
feet deep and warm. After spawning they scatter. They begin to breed in August and Sep-
tember in the shallow bays and inlets, st which time both sexes are poor and uxntit for food. The
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spawn i small, brown, about as large as pumber five shot, and floats. The young are found
abundantly in the creeks and bays)?

The fishermen of the Saint John’s River told me that in November, when schooling begins,
the fish are full-roed, but that in December the cggs have all been spent.

Little need be said here about their ¢commercial value except that they are taken with gill-
nets and spears and by the use of bottom-lines, baited with pieces of fisk or shrimps. They are
muih esteemed for food all through the South, resembiing the striped bass or rock-fish in flavor
and flesh-texture, though possibly semewhat inferior. They enter largely into local consumption,
thougl a few thousand ponnds are sent every year to New York and other cities of the North.

In discossing the rank of this species as a game-fish, T cannot do better than quote the
words of Mr, H, 8. Williams, regarding his experiences jn the Indian River region: 4T have seen
them swimming in shallow water by the hundreds, sometimes ten and twenty, almost, moving
with uall the regularity of solid columns of infantry; all apparently of the same size. The Red Fish
are in season at all times, but best from the 1st of April until Janunary 1. In size they rup ap to
forty, aud even {ifty, pounds. They readily take mullet bait, and when securely hooked furnish
fine sport, for the Red Fish is emphatically a game-fish. 1 shall never forget my first experience in
this line, a day or two before the full of the moon in November, I concluded to try a new hook
just sent me by a distant friend. Just at dnsl I went down to the river, and baiting my hook with
a half mnllet, I walked out on a shelving coquina rock, and swinging the hook around my head a
few times sent it outinto the river to the full length of the line; then filling and lighting my pipe 1
took a seat and quietly awaited resnlts. The mooen, nearly full, was half an hour or more high,
not & cloud obscuring it brightness, and it made a highway of silver across the broad river, now
calm and smooil as glass, Scarcely a breath of air stirred the leaves of the huge live-oaks above
my head, and everything was go still that I could distinetly hear the fish in shallow water a mile
away as the small-fry dashed and jumped in their frantic endeavors to eseape from the ravenous
jaws of their pursuers; in fact, everything was so still that I remember to have heard the sound
of o cow-bell, two miles away, as its low, mellow notes were borne over the Lroad expanse of
water. I had oceasionally taken a whiff or two at my pipe and watched the fleecy clouds of smoke
float slowly npward and dissolve into space, before something sent an electric message to my finger
from the other ¢nd of the line. It was a faint message, scarcely folt, but distinct enough to tell
me what was there, A moment’s pause and then it was repeated; this time it was emphatic, for
the fish picked up the bait in its mouth as daintily a8 a neatly-gloved lady would pick up an
orange, and then let it fall again. Ahla! my boy. You are an old hand at the business, and know
by past experience that sometimes even the meoest tempting morsels are dangerous., A moment
more it is picked up again, and yet again, and then it is carried a couple of yards or so before it is
dropped; and then back again; then further off. Our fish is playing with the bait as a coguette
with hearts. The very moment a novice wounld think that be was going to take it, tis dropped
and he is gone again. No, not gone, only swimming aroand in circles, keeping one eye on the
prize and keeping away all such intruders as sharks and cat-fish,

#Now for it, The bait is picked up, seized with a vim, as though he meant business, and
away he starts with it. Here the inesperienced would jerk the line and perhaps lose the fish, or
at least have the whole formula tu go over again. But wait; the successful sportsman must
practice patience. Again the bait is dropped, but not for long. In a moment it is seized, and this
time there is no feint about it. He darts off, the line is drawn tight, then a sudden jerk and &
wild plunge tell that the game is safely hooked. And now commences the struggle for life.
Away he goes up the stream for fifty yards or move, straining every nerve to get free ; then down,
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then back again, while the line is pulled just hard enough to draw him in a little ncarer the shore;
then up and down, each time a still shorter distance. At cach effort 1 feel Lis powers give way,
and then ag he makes a turn we pull Lis head toward the shore and keep it there. Now is the
eritical period; now, if ar all, the line will part or the ltook break. 1 haal thoe line in rapidly,
hand over hand, keeping it taut, for the least slack or a failure to grasp the line firmly would
perhaps lose the game. Swerving to and fro, I draw him rapidly in, and with sucl forece does he
come that far up the shelving rocks we land our prize, a thirty-pound Bass, a magniticent feliow,
his scales glistening like burnished silver it the moonlight,!

123. THE YELLOW-TAIL—BAIRDIELLA CHRYSURA.

The Yellow-tail, known as “8ilver Perch® on the coast of New Jersey, is quite an important
food-fish in the Bouthern States. But little has been written regarding it, and its cxeellent
qualities are not yet thoroughly appreciated. In fact, it has been confused with other species by
hoth Holbrook and Giitnther. This fish has not been observed north of New York, where it was
recorded by Mitehill and DeKay, the latter of whom stated that it was not uncommon in the
ERITiMmer §eason,

Professor Baird found the young very abuundant about Beasley’s Point in 1854, though the
adults were unknown to the fishermen Uhler and Lugger, who, following the mistaken nomen-
clature of Holbrook, confusing this with a species of Liostomus, state that it is common in the
Chesapeake am Lower Potemae. It is also abundant about Beaufort, North Caroling, and in the
vicinity of Charleston.

According to many observers, Yellow-tails are highly esieemed for food at SBaint Simon’s
Island, New Brunswick, Georgia, and in the Lower Saint Johw’s River. They prebably never
ascend the river muach above Jacksonville, though in 1877 great quantities were taken in the
month of April at the mouth of the Arlington River. In 1878 the water was so fresh at this point
that none could be taken there, though I saw them at Yellow Bluffs in water not pereeptibly
brackish to the taste. A la.rgé majority of those observed at Mayport on April 7, 1875, were full
grown and taken at the point of spawning. Otbers taken by fishermen at Mayport, April 15, 1878,
had the spawn running freely from them. The largest adult did not exceed eight inches in length,

On the Florida coast of the Gulf of Mexico, according to Mr. Stearns, they are very common.
They were found by Jordan to be very abundant aloug the shores of Louisiana and Texas, At
Pensacola they are known by the name “ Mademoiselle.” They are present throughout the year,
but most plenty from May until November, and are found in company with the Trout and the
Spot on the grassy shoals of the bays where they feed and spawn. The time for spawning is in
June and July, They feed chiefly npon small fishes and shrimps. They do not school, but swim
singly or in pairs. Their extreme length does not exceed ten or eleven incheg, the average being
about vight. They are regarded as excellent pan-fish.

124. THE KING- FISH—MENTICIRRUS NEBULOSUS.

The King-firh, also known as the * Hake” on the coast of New Jersey and Delaware, and as
the “Tom-cod” on the coast of Connecticut, the ¢ Black Mullet” in the Chesapeske, the < Sea
Mink” in North Carolina, and sometimes also in the South as the * Whiting,” ranges from Cape
Ann south at least as far as the mouth of the Baint Joho’s River, Florida, althongh in the southern
part of its range it is frequently confused with the Whiting, It has been obtained by Jordan
ol Btearns at Pensacola; it is, however, rare in the Gulf. It js discussed as follows by Pro-
fessor Baird in an anpablished manuscript:

: ' 1The Semi-Tropicsl, iil, 1877, p. 663
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# Thig gpecies, woll worthy of the name which Das been given ¢, and the ¢siimation in whivh
it s held by New Vork epicares, as W s sotdwly savory when faken fresh from the water, Jeaves
pething fo be desired in the way of o fish de%. T 3% guite abuandant off the Middle Btates, dud
& rare smuch o the esstward, A fow spechnens sre vvcasionally talkou in Buzzavd’s Bay and
Vineyard Sonud, and L. Btorer meniions four as having been capiured in Massaolmgetis Buy.
It ix almost as capricious in its vocurrence i the wore northert watery as the Lafayette, sometimes
baing searcely mot with for several swcesssive somimers, and then snddenly reappenriog, as if
wigrating from more sonthern waters. At Banaley's Torut, New Jersey, where 1 have had mwost
oppurtunity of studying its habits, it appesrs guite eaxly W the spring wits the Squeteague, and
is found 4 pond deal in eompany with it, like that fish seeming {o prefer & slight mixtore of fresh
water, as showsn by s keeping in the mouths of xivers and rumming farther up during the dry
geagnn. It fakes bait readily and affords execfient sport to the fshernen, althougk vot canght in
anything like the same nuwber in & given tiae o the Bgueteague, thirty or forty at a single tide
hoing eonsidered au exeellont eatch for cue boat.

“Notbing has been tecorded in regard to the precise time of their apawning or the places
where they lay their egps,  The young wore wmet with at Beagley’s Poiut in immense awmbera on
tha sendy bottom as well a8 i the waxf, Tue smallést wore abont su ineh long. I bave taken
the young also in congitlerable number v Vingyard Bonnd nt & pime when the odd fish were
semeeely kuown., They pecasionally run to a coppsiderable diztance up the rivers, 88 I hayve eaught
yotuing Dght of this species at Sing Sing, on the Hudgoo, whete the wager i sedrecly Prackish-
The King-fish rup mmych in s¢hwopls, and Keep on or gear a hard, sandy fotom, preferring {he adge
of ehgpnels and the vicinity of sand parsy apd they congregate abofit g¥ster-heds, espeeially whey
the oysters age being takeu up, 2nd wds W wwvue noder the bosts, sgheing for the warms and
ergstaceans dislodged in the operatiot. They hite vesdily wh hatd or soft plams, of even pleces of
fish, andl ace taken mosh soccessfully on the youpg focd. Like the Squeteague, they will cocasion.
ally ras up the sali creeks at wight, and may be capiured in gill-ues ag the water recedes. This,
however, 18 ot S¢ common & habit with thew a8 it is with its associate,

The price of this fish varies at different seasona oF the year, bat it 15 always well maintained,
and it is generally valned at pearly as kigh a &yme wn Yo Bpanish magkerel, The Europesn
analogee of this speries {Umbring cirrkosa) i8 somewhat gimilar i general sppearance, and ita
tlesh is highly estepmed. Thia feeds on small fishes, mollusks, and, according to Yarrow, on sea
weed, somtetimes obtaining s weight of forty pounds. This magnitnde I have not seen approxi-
mate) by our species, altheugh it is possible Cuat it may occasionally reach g large size. OFf is
distributicen southward I ean find no satisfactory eseonad?

In 1878 nomerons swall jodividnals of this species apgeaved in the harbor of Provincetown,
Massachusetis; they seemed, howaver, 1o be out of their proper habitat, and maay were chilled by
the coliness of the water und cast up on the beach. Tu 1880 and 1881, the epevies is aaid to have
baen pacticulardy sbundant s the coast of New Jergay, sad o have aforded much apors to anglers
of that vicinity, many of whom had vot heen familios ‘wikh ¥t 0 previous years..

125, THE WHITINGS--MENTICIRRUS ALBURNUS AND ¥, LITTORALIS,

The Whiting, oue of the favorite feod-fishes of the Southern coast, i6 » species very closely
alliet W 115 general character to the Bing-fivh of more northern waters. It is said o oceur abun-
dguily from Cape Fear River, Noxth Carolina, 10 the Rio Grande, i Tesas. Dhler and Lugges claim
that it inkabits the ssit water of the Chesapeske Bojy il 18 estnaries, but it is not probable that
it is at all abundant. Ou the cosst of Bouth Caroling, acsediog 1o Dr. Holbrosk, “the Whiting
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remains all the year round, and although few are taken in December and January, yet they
are sufficient to prove themselves constant resideuts. Near Charlesion in the spring and snmmer
months they are very abundant; they enter the mouths of bays and rivers, and are captured in
great numbers. They take the hook readily; their favorite bait is the Drum, and beiug 4 strony,
lively, and active animal, they attford great sport to the fishermen.  They prefer deep and ranning
waters, awd seldom approuch so near 1le shore as to be taken in seines. Their ordinary food seems
to be various species of a small shell-fish,” cte,

Bpealiing of the *#Surlf” Whiting™ of Charleston, Holbrook remarks: * This species makes jus
appearance ou the coast of Carolina in the month of April, and continues with us during the
entire summer, thongh very few are taken in July or August. 1t is only found in shallow water
where the bottom is hard and sandy, often forming, when the tide is out, an extensive beach.  Its
favorite resort ig in the neighborhood of the shore wlhere tle surf can roll over it from the ocean
and bring with it donbtless the animals on which it feeds. In sucl: localities many are captured
with the seine and are gold in the market under the name “8urt Whiting,” in contradistiuction to
the other species which is called the ‘Deep-water Whiting.!  Its food seems to be gimilar to that
of the Deep-water Whiting, judging from the contents of its stomacli, and yet it is seldom taken
with tlie hook., Hitherto I have only seen this figh in the immediate neighborhood of Charleston.
This fish is very commonly supposed to be the adult male of the common Whiting, approacling the
shoal water to deposit its spawn. I believed it, from common report, to be such, until frequent
dissections proved to me that there are both males and females among them. The fiesh ol this
species is good, but by no means so finely flavored as that of the Deep-water Whiting.”

At Mayport, Florida, the Whiting is abundant, and also at the mnouth of the Saint John's. The
largest observed by me measured ten inches, and in the first week of April was within twe or
three weeks of spawning. A few are taken in the Baint Jolurs as high up as Arlington. They
are abnodant in the Indian River. About New Smyrna, Florida, according to Mr. 8. C. Clarke,
it is called “Whiting,” “Xingfish,” «Barl” and “Bull-head Whiting,” They occor in the
winter and spring, though seldom in summer. The largest reached the weight of one and a half
pounde. They average three-guarters of a ponnd, the female being usnally the larger. They
appear abont the last of November, and spend the winter in bays and still rivers. They bite in
strong enrrents, not in slackwater. They prefer deep chanpels and sundy bottoms. They are
found in the deepest water and prefer cold water. Their food consists of erabs, shrimps, and stall
crustuceans, and they feed at the bottom, Half-grown to full- grown fich contain spawun. They
spawn in the sea in May., They are taken with a hook by the use of muliet or elam bait at hall-
tide. They bite best in a strong carrent in winter and spring. In the Gulf of Mexico, according
to Stewrus, they are abundant fromm Key West to the Rio Graude, and are known uas the
* Whiting,” though at Pensacola the name “ Ground Mullet” is in use. He writes:

“There are two varieties, which, if they have no specific differences, have at least different
Labits. One variety lives exclusively in very shoal water along the sandy beaches, appearing to
take pleasure from the action of the surt, and swimming in small schools. The other inbabits
deeper waters; is found singly, and is of much darker coloring. The former seldom leaves the
8oa-water, while the latter are often found in brackish and fresh water. 1 bave found ripe spawin
in the surf variety in April, and believe they deposit it on the sea-beach. Large specimens of tho
dark variety were taken in September, 1870, in the Apalachicola River, where the water is fresh.
" The Whiting is an excellent food-fish.”

~ . The two varicties thus referred to by Stearns have been identified by Jordon as the two species
- M. alburnus and M, littoralis, the latter Leing the surf-loving species first mentioned.
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The Whiting is a delicious pan-fish, sweet and bhard, though soon losing its delicate ftavor,
In Charieston it is regarded as o special dainty.  According to Colonel Lywman, when Charleston
was closely Dlockaded and fishing was a hazardons oecupation, the commandant of the garrison,
who was w bon vivant, gave %100 of Confederate money for a string of Whiting.

Some of the early writers ealled this fish the * Bermuda Whiting,” for what reason it is
difficult to understand, for the Whiting of Bermuda ut the present day is u fish very unlike that
of our Southern coast

The “BSarf Whitiug,? according to Jordan, is not rare at Charleston, and in the Guif of Mexico
is as common as the other species, but is chiefly found in the surf, and lences is less frequently
brought into the markets.

126. THE CROAKER—MICROPOGON UNDULATUS.

The Croaker, Micropogon undulatus, ranges from New York at least to the Guif of Mexico,
although rarely seen north of Delaware. It oceurs algso in some of the West Indian islands and
south of Drazil. Its name refers to the peculiar gravting sound whieh it niters, but in the
Chesapeake this name has been corrupted into * Crocus.” In Texas it is called * Ronco.”

At Beaafort, North Carolina, according to Jordan, it is very abundant, and, uext to the mullet
and the Spot, is the commonest food-fish of the region. Holbrook states ihat the Croaker
makes its appearance off Charleston in the month of May, but becomes common in shallow water
in June and July, and is wost abundant and attains its largest size in Qctober and November, 1t
is not much esteemed as food, and iz ouly used as a pan-tish,

It is abundant and highly esteemed at Branswick, Georgia, und everywhere in Rastern
TFlorida, in compauy with the Spot, ascending the Saint John’s as far as Jacksonville.

Stearns writes: ¢ In the Gulf of Mexico it is very common. [s found everywhere in the bays
and bayous throoghont the year. Lives mostly in shoal water or grassy bottoms. Feeds upou
crustaceous animals, Breeds in the bays in November and December. The young are seen in the
spring, having grown to a gize of two and three inches in length. Is caught with hook and line
and seine. Sells with other pan-fish for a low price. Itis an excellent food-fish; average length
ten inches, At Sarasota Bay, December 8, 1879, I caught two specimeus of spawning Cronkers
that were each fully eighteen inches long—the largest that I have ever seen.” :

An allied species is Larimus fasciatus, which is ealled ¢ Chub?” in Charleston.

127. THE CORVINAS AND RONCADORS OF THE PACIFIC COAST.
By DAVID 8. JORDAN.
THE WHITE SEA Bass—COYNOSCION NOBILE.

This species is everywhere known as the “ Sea Bass” (“ Sea Trout”), sometimes as “ White
Sea Bass,” to distinguish it from the Black Sea Bass, or Jew-fish. The young, while yet banded,
are known us ¢ Bea Trout,” and generally considered a distinct spectes, and both are frequently
called ¢ Corvina” and “Caravina.”

It reaches a length of four to six feet and a weight of fifty to seveniy-flve pounds, perhaps
more. Those usually seen in market average abont fifteen.

It ranges from Cape Mendocino southward to below S8an Diego, being especially abundant
from Santa Barbara to Monterey in apring and summer. It is not often seen in winter. Only
adults are taken in spring, and it probably comes to the shore from deeper water for the purpose
of spawning. It goes in small schools, and its movements are irregular. Its food congists of
cernataceans and fishes. It spawns in June or July., Tt is one of the most important fbod-ﬂSheH



THE CALIFORNIA WHITE SEA BASBS. 379

of the coast. Its flesk is excellent, firm and well flavored, and its great size renders it a very
valuable gpecies. In the firmucess of 1ts flesh it differs strikingly from most of the otlier species of
the genus.

THE CORVINA-—~CYNOSCION PARVIPINNI.

This species is usnally known as the ¢ Corvina” or “Caravina.” It is also oecasionally called
Blucfish. It reaches a length of about two feet, and a weight of eight pounda. It is found {rom
8an Pedro southward to the Gulf of California, rarely straying to the porth. Tn 8an Diego Bay
it is abundant. It feeds on crustaeea, and espouially on small fishes, as anclhovies and sardines,
and is very voracions. It spawns inh Juoly or Angust. Its flesh is tender, being very similar to
that of the weak-fish (. regale). It softens soon, but when fresh is of a fine, delicate quality, and
scarcely surpassed by any fish on the coast. Several other species of this genus oceur sonthward
along the Mexican coast, where they are among the most important of the food-fishes.

TaE RED RONCADOR—CORVINA BATURNA.

Tlis fish i3 known where fonnd as the “Red Roneador,” less commenly as ¢ Dlack Boncador”
or “Croaker,” It reaches a length of sixteen jnches and a weight of three or four pounds, It is
fourd from Point Coneepcion scuthward in moderate abundance, It feeds largely on crustaceans
and spawns in July., It is a food-fish of good guality.

THE RONCADOR—RONCADOR STEARNSI.

This species is generally known as the “Roncador” {(snorer, from the Spanish roneer, to snore),
and is always considered as the genuine Roncador, the other Scimnoids being to the fishermen
bastards. The pame “Croaker” is often applied to it. It makes a very distinet grunticg noise,
Dprobably with its air-bladder, on being faken from the water. It reaches a length of over two
feet, and a weight of six to eight pounds. It is found from Santa Barbara southward, usually in
abundance. It feeds on erustacea and spawng in July. It is a food-fish of excellent quality.

THE I1rTLE RONQADOR—GENYONEMUS LINEATUS.

This species is known about San Francisco as the Little Bass. Southward it is called the
Little Roncador. The name i Cognard,” said by Dr. Ayers to be given to it in San Francisco, is
unknown to us, It reaches a weight of little over a pound, and a length of one foot; it is found
from Tomales to San Diego, being most abundant from Santa Barbara to San Francisco. It often
comes into the markets in large nnmbers; it feeds chiefly on crustacea and spawns in July, Itisa
Tood-fish of good quality when fresh, but its flesh becomes soft in the market sooner than that of
most species. Many are dried by the Chinese,

THE YELLOW-FINNED RONCADOR--UMBRINA RONCADOR. .

This fish is generally known as the “ Yellow-tailed” or ¢ Yellow finned Roneador.” Tireachessa
lengih of more than a foot, and a weight of two or three pounds. It is found from Santa Barbars
Southward, and is generally abundant, especially in snummer. it feeds on crustacea and spawns in
July. - It is a food-fish of good quality., Many are split and salted,

TAE BAGRE~MENTICIRRUS UNDULATUS.

This fish is known as the “Bagre” or “Sucker.” It reaches s length of twenty inches, and a
weight of foar or five pounds. It is found close to shore from Point Coucepcion southward to
Cerros Isiund, and is gencrally abundant. It feeds on crustaces, spawns in July, and is & food-fish
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of fair quality. In appearance and in value it approaches closely to the Sarf Whiting of the
Atluntic, M, littoralis.

THE QUEEN-FIRH—SERIPHUS POLITUS.

This species is known as “King-fish” or “ Queen fish.” It renches alength of eight ineles, and
a weight of lhalf a ponuwd. It ranges from Tomales Bay southward, and is abundant in summer,
when it is found in great numbers in the sarf along sandy sbores. Enermous numbers of themn
are sometimes taken in seines, especially at Santa Barbara and Sequel. It is uot often Lrought
into the San Francisco market. It feeds on small fishes, erustaceans, ete. It spawnsin suminer,
It iz a food-fish of excellent quality, but it is too small {o possess manch economic value.
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O0.—SHEEPSHEAD, BASS, BREAM, PERCH, ETC.
THE SHEEPSHEAD FAMILY—SPARIDA.

The members of this family are especially characterized by their heavy, rather compressed
bodies, and by their larpe heads, strong jaws and teeth, for cutting or erushing tbhe hard-shelled
marine animals upon which they feed. They are usually sedentary in their habits, living close to
the bottom and browsing ameong the rocks and piles. Their colors are vsueally inconspicnons and
their motions sluggrish. Representatives of this family are found throughout the world in temperate
and tropical waters.

128. THE SHEEPSHEAD—DIPLODUS PROBATOCEPHALUS.

The Sheepshead is one of the choicest fishes of our coast. It derives its name from the
resemblance of its profile and teeth to those of a sheep, and also from its browsing habits. Unlike
most of those fishes which are widely distributed along our seaboard, it has only this one name
by whieh it is known from Cape Cod to the Mexican border. The negroes of the South, however,
frequently drop the “s7 out of the middle of the word and call it *Sheephead.”

This fish has never been known to pass to the north of the sandy arm of Cape Cod, and its
northern range is at present somewhat more limited than it was eighty years ago. In the records
of Warebam, Massachusetts, they are referred to as being somewlhat allundant in 1503, and in
Narragansett Bay there is a tradition that they began to disappear in 1793, when the scuppaung
comwenced to increase in abundance. In 1871, Mr. E. Taylor, of Newport, testified before Professor _
Baird that his father canght Sheepshead in abundance forty-five or fifty years previous. In 1870
and 1871 the species was again coming into notice in this region, though not at that time nor since
has it appeared abundantly. On the south shore of Long 1sland it is quite abundant, and in New
York Harbor and its various approaches, at times, may be taken in eonsidersble numbers. On the
coast of New Jersey it is also abundant, and between Cape May and Montank Point the species is
83id to attain its greatest perfection as a food-fish. Tmgger states that it frequents the oyster
localities of all parts of the Chesapeake Bay, but is now more common among the southeastern
counties of Virginia, where it comes in considerable numbers to feed upon the animals whieh live
on the oyster bars. It ia found about wrecks of old vessels, on which barnaeles and shells abound.
Abont Bedford, North Carolina, it is also abundant, and also along the entire coast of the Atlantie
and Gulf States, where it frequently asoends, especially in Florida, high up the fresh-water rivers.
In the Gulf, ascording o Biearns, it is abundant on the coast from Bouthern Florida o Mexico.

The Sheepshead is a bottom.loving species, gquiet in its habits, and little given to wandering.
North of Uharleston it is absent from the inshore waters durin ¢ the winter geason, bot it is probable
that its wanderings do not extend very far, Holbrook records that it has been taken in Port Royal
Sound as early as January, while in Charleston it makes it appearance in April and continues
until November, . Dr. Mitchill, whose observations of this species in the vieinity of New York,
made sixty years ago, are perhaps as satisfactory as apy which have been made, remarked that
its term of continuance was from the beginning of June te the middle of September. He
had, however, known it to stay later, for one of the most numerons collectiong of Sheeps-



382 NATURAL HISTORY OF AQUATIC ANIMALS.

head he ever saw was on the 4th of October, 1814; he had observed it as late as the 1%th of
Octaober. .

In Florida the Sheepshead is abundant. along the shores thronghout the entire year, aund this
is also the case throughout the Gult of Mexico,

It ir curious to see how much at variance were the statements of early observers coneerning
its habit of entering fresh water streams. Mitelill states explicitly: **He confines himnself strietly
to the salt water, never huaving been seen in the fresh rivers.,” Holbrook, speaking of the vicinity
of Charleston, says: “It euters shallow inlets and mouths of rivers, but never leaves the salt for
fresl water.,” In the Saint Johr’s and other rivers of Florida the Sheepshead becomes :;]mosl a
fresh-water species, the young especially being constantly taken in seines in company with Bass,
Perch, and suckers, far above the limits of pereeptibly brackish water, It is not yet possible to
infer with any certainty what the temperature Imits of this species may Dbe, but it would seem
probable that they never willinply crcounter water eolder than 60°, except perhaps in full, when
they are relactant 10 leave their feeding grounds.

The statement just made, however, requires a certain qualificatinon. No one knews whether
the Sheepshead of our Northern waters go seuth in winter or whether they simply become torpid
and remain through the season in deep holes vear their summer haunis, their presenece unsus-
pected. Terhaps it would be wiser to say that they are not actuully engaged in feeding when the
temperature is lower than 60°, and that their winter habits are entirely nnknown. Where the
water ia thronghout the year warmor than 60° they are constantly active. The Sheepshend feeds
almost exelnsively upon hard-shelled animals, mollusks and barnacles, and particularfy on young
ovsters usd they grow attached to stomes and sticks of wood., With its strong cutting and grinding
teeth and powerfnl jaws it can easily vip off thick bunches of shells and grind them to pieces.
The ordinary bait for it in the North is the soft-shelled clam, while iu the South it is caunght
frequently by the use of shrimps and craba,

In discussing the habits of this species I cannot do better than to quote quite fully the obser-

" vations of several writers on fish and angling, many of whom have taken a special interest in'the
study of its hannts and movements. '

Miteliill wrote in 1814: ¢ This noble fish visits the neighborhood of Long Island annually,
emerging from the depths of the ocean. He feeds in the recesses and inlets npon the elams and
mussels, which are abundant, and on which he loves to feed. He eonfines himeelf strictly to the
salt water, never having been seen in the fresh rivers. His term of continuance is only during the
warmest season; that is, from the beginning of June to the middle of September. He then
disappears to the unknown depths of the Atlantie, and is #een no more until the ensuing summer.
The Sheepshead swims in shoals, and is sometimes sarrounded in great numbers by the seine;
several bundreds have often heen taken at a single haunl with the long sweeping nats in use near
Rayner Town, Babylon, and Fire Island. They even tell of a thorsand bronght to land at a
draught. He also hites at the hook, and several nre not nnfrequently thus canght in succession.
The outfitting of a Sheepshead party is always an occasion of considerable excitement and high
expectation, as I have often experienced. Whenever a Sheepshead is brought on board the boat
more joy is manifested than by the possession of any other kind of fish. The sportemen view the
exereises so much ahove common fishing that the capture of the Sheepshead is the most desirable
combination of luck and skill; and the feats of hooking and landing him safely in the bbé.t_ furnish
atmndant materials for the most pleasing and hyperbolical stories. The Sheepshead is o very
stout fish, and the hooks and lines are strong in proportion; yet he freqnently breaks them and
makes his escape. Sheepshead have been caught with such fishing-tackle fastened to their jaws.
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When the line or hook gives way, the accident makes a gerious impression on the company. As
the possession of the Sheepshead is a grand prize, so his escape is felt as a distressing loss. 1
know an ancient fisherman who used to record in a book the time, place, and eircamstances of
every Sheepshead he had canght. This fish is semetimes speared by torchlight iu the wide and
shaliow bays of Quecns County and Suffolk.” Dr. Mitchill coneludes his naive remarks by the
monrnfal words: “Ifis to be regretted that the Sheepshead too often corrupt for want of ice.”

Sechoepf, writing of the sawme region forty years before, states that during the period of the
Revolutionary war the Sheepshead was very abundant in the snmmer months and was a very
highly prized species. Bome unknown writer contributed to Brown's “ Armcrican Angler,” in
1846, the following wemorandurn :

“#These noble fish Lhave become quite scarce in our harbor. The writer has taken them
repeatedly near (Fovernor’s Island, opposite the Battery, but this was in days long sivee gouc by.
Btill, they are still taken, ocecasionally, at Caving Toint and at the Signal Poles, at the Narrows,
also at Pelham Bridge and Little Hell Gate.”!

Scott gwives the following advice to the Sheepghead angler: 1 a rexident of New York, you
will find Canarsie on the Old Mill, near East New York, the most convenicnt place froin which to
take a suil-boat; n boat is generally at hand at either place. Hail down the channel above the
julet towurd Near Rockawny, about a mile below Remsow’s Hotel; fec] Dy sounding for a mussel-
bed {they are numnerous for a mile along shore), about two hundred yards from which, when fonnd,
cast anchor far enough away so that, when the boat toles round from the tide toward the feeding.
ground, the east required for dropping your anchor will be about fifty feet. The water should he
ahout seven feet deep at low tide, and it rises there from four to six feet, The best time is during
the period between high sod low tides when the water is slck, and antil it runs at the rate of five
miles an hoer, or one hour after it beging to run; for when the tide runs oat it is then considered
that Sheepshead seck some still-water ground and wait for a woderate motion of the waters, At
the right times of tide the location of the mussel-beds is plainly indicated by a Qeet of fifteen 1o
twenty sail-boats or hand-line fishermen. Many of them are farmers, wha, residing near the shore
of Jamaica Bay, employ the interregnum between hay and grass, nniting their profits, and earning
from $3 to $10 a day, by fishing for Sheepshead.

“There are many places along our slhores Detter than Jamaica Bay. The Hand-line Com-
wittee makes it pay at Fire Island, and there are many superior feeding places in the South Bay;
about the wreck of the ¢ Black Warrior,” near the Narrows, is celebrated for great nambers of them;
in truth, onr whole coast south. of Long Istand is rendered inviting by this delicious fish.”

Rorris wrote: “In fishing for Sheepshead it is a common practice in Lower Virginia and
other waters to drive down stout stakes forming an inelosare; to these different speciex of mol-
lusks will atiach themselves in a few months and entice the Sheepshcad; when they Lhave made
it a place of resort the fisherman ties his boat to a single stake on either side at a eonvenient dis-
tance and throws his bait towards the pen.”

Holbrook wrote, in 1860: ¢ At present the best fishing-grovuds for the Sheepshead in South
Carolina is the breakwater at Sullivan’s Island, or the Foundation Rocks at Fort Sumter, at the
entrance to Charleston Harbor,

The Hon, William Tliott, in bis “Carclina Sports,” gives the following acecunt of the
peculiar methods employed in catching Sheepshead in Port Royal Sound, South Carolina:

“They are exceedingly choice in their feeding, taking no other bait but shellfish. Their
favorite food is the young oyster, which, under the form of barnacle, they crush with their strong

—r——

1 American Angler's Guide, fifth edition, p.198.
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teeth. Of conrse they frequent those shores that abound with fallen frees. On the Florida coast
they are taken in great guantities among the mangrove trees, whose roots, growing in the malt
water, nre coverad with barnacles.  Tormerly they were taken in considerable numbers among our
varions inlets. Wherever there were steep bluffs, from which large trees Iiad fallen in the water,
there they might confidently be souglt. DBut as these lands bave becn cleared for the culiare of
sea-island cotton, the trees have disappeared, and with them the iish; and it has been found
necessary to renew their feeding-grounds by artificial means. Logs of pine or oak are eat and
framed into a sort of hut withont & roof. It is floored and built up five or six feet high, then
floated to the place desired, and sunk in eight feet of water by casting stones or live-onk timber
within, As soon as the barnacley are formed, which will bappen in a few weeks, the fish will begin
to resort to the ground. It is sometimes requisite to do more before you ean sueceed in your
wishes. The preatest enemies of this fish are the sharks and porpoises, which pursue them
incessantly and destroy them, unless they can find secnre hiding-places fo which to retreat. Two
of these pens, near each otlier, will fornish this proteetion; and when that course is not adopted,
piles driven near each other, quite surrounding the pen, will have the same effect. Your work
complete, build a light staging by driving down four upright posts at a distance of fifteen feet
from the pen, and then take your station on it, provided with a light, flexible, and strong cane
reed, of tweunty feet length, with fourteen feet of line attached, a strong hook and a light lead.
Instead of drapping your line directly down and poising it occasionally from bottom, I prefer to
throw the line out bayond the perpendicular and let the lead lie on the bottom. The Sheepshead
is & shy fish, and takes the bait more confidently if it lies on the bottom. When he bites you
perceive your rod dipping for the water; give a short, quick jerk, and then play him at your
leisure, If the fish is large, and your jerk too violent, the rod will snap at the fulerom—the grasp
of your left hand. It has happened that, at one of these artificial grounds, I have taken sixteen
Sheepshead at one fishing. What was nunsual was, that they were taken in February, when no
one thinks of fishing for these or any other sea-fish within the inlets. I ascertained, from the
continned experiments of several years, that they could always be taken at this season, and
frequently in Janunary also, The difficulty is to find bait, fer neither shrimps nor erabs are then in
reason.  fu the ease referred to the diffieulty was thus removed: The lines were rigged with two
hooks; npon one was placed an oyster taken fresh from the shell, on the other an oyster boiled.
The scent of the first attracted the fish, bat so little tenaecity was fonnd in it that, befora the fish
Irad taken liold of the hook, the oyster was detached; but when, encouraged by the taste of the
first, {Lie fish advaneced to the second, that having acguired tonghness {from boiling, wonld adhere
nnti! the hook was fairly taken into the fish’s mouth. They clearly prefer thie uncooked to the
cooked ovster, hut the latter was more to the fisherman’s purpose. Their fondness for this feod
snggested the expedient of breaking up the live oysters in the shell and acattering them in the
vicinity of the ground; also that of letting down the Lroken cysters in a wicker basket. Each
plan is found effectual in attracting the fish, ' '

“The blufts, in their primitive state, in which trees enough are found fallen to give the fish
Doth food aud protection against their enemies, are only to be met with now among the Hunting
Islands, wlhere the barrenness of the land had secared them against eultivatipn. On two aecavions
I have enjoyed exceHent sporé at such-places. On one I took twenby-three to my own rod; ob
nnother, twanty-four, and desisted from fatique and saticiy. They. are pnever taken in’‘such num-
bers when fsliing from a boat with a drop-line on the rocks, It is very rare that as many 83
twenty arve taken iv one boat,”!

i

CEL07E, WiLiias : Oeroling Sporta by Land sod Water, New York, 1850, pp. 145-149. .
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Mr. 8. T. Walker writes: “In regard to the consumption of moss, etc., by the Sheepshead, I
must say that I eun hardly answer intelligently., A%l high tide, when the flats are overfowed, I
Lave often observed the Sheepshead standing on end, tail np and often out of the water, grub-
bing at the roots of a coarse, rough grass that grows ou the flats, When engaged in this way it
ig easy to capture from two to six at 2 single throw of the casting-net. I have often observed a
yellowish-green vegetable matter among the broken shell in their intestines, but imagined it was
swallowed accidentally with the shell-fish, or was possibly attachcd to the shells themsoelves.”

In the Baint John’s River Sheepshead are abundant as far up as the lakes, and about
Jacksonville are always agsociated with the sailor’s choice, Lagodon rhomboides. They are never
seen of large size; individuals of eight inches and less were taken around the piles and river at
Arlington and Mayport. ¢In the Indian River region,” says Mr. Williams, *“the season for
Sheepshead begins the 1st of May. They range in weight from three to seven pounds. Half-
grown specimens, which can be taken along the rocks with cast-net or spear, are good pan-fish,
They do nof take mullet bait readily, hence are seldom taken with the hook. Hundreds of a
larger size may be seen in shallow water on the east side of the river, or in calm water, on
barnacles attached to sunken logs, or rocks under water.”

Mr. 8. O, Clarke, writing from New Smyrna, Florida, states that they occur throughout the
year and are most abundant from December to March, having decreased in numbers perhaps
one-fourth during the past ten years. 'They winter in the deep water of the inlets and rivers, are
regular in their appearance, take the hook at most times, come and go with the tide, swim low,
except in the spawning season, when they come inshore and prefer warm and muddy watber with
shelly bottom. They feed about rocks and logs on clams, shrimps, barnacles, crabs, and oysters,
and are best taken in the latter part of the ebb and young flood, and during the season of plenty,
from November to March, twenty-five fish may be considered the average result of a day’s fishing
with hook and line, They are taken with cast-nets and with hooks, using crabs, clams, mussels,
snd shrimps for bait. They are highly prized, fresh and salt, though they are mostly consumed
in the fresh state.

Mr. Clarke also gives some important information regarding the spawning of this fish. He
says: * Before spawning they go in schools, but afterwards they scatter. They spawn at the
mouths of rivers and inlets in March and April, £he sexes mixing together in schools, The eggs
are deposited in shallow water near the shore, and are about the size of mustard seed, and dark.
At the spawuing season the fish play pear the surface and become thin and unfit for food. The
Yonng fish are abundant in shallow water among the rocks.”

Finally, I append in full the statement of Mr. Stearns, which is especially important since it
contains an aceount of their spawning. He writes:

‘“The habits of the Sheepshead depend somewhat on the nature of the feeding-grounds in
those localities where the fish occurs, At such places as Saint Mark’s Biver, Cedar Keys,
Homasgassa River, and the Mangrove Islands, farther south, it is present throughout the year,
in about the same abundance, whether it will take the haok or mot; while at Apalachicola, Saint
Andrew’s, Pensacola and Mobile Bays, and the Louisiana marshes, its habita are those of a
migratory figh, which, in a body, at a certain season, approaches, and, later on, leaves the coast.
At the latter-mentioned places it is found to a limited extent during the spring and snminer.
At these game places large schools of Sheepshead appear on the coast during the months of
September, October, and November, finally entering the harbors. This is a8 important and
noticeable a movement as the ‘runs’ of pompano, Spanish mackerel, or hard-tails in the spring,
_and';c is the only time when large quantities are caught. The fish composing the ‘run’ are very

- -3 - : .
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thin in form aud hardly marketable, but after a few days’ rest and refreshment in the bays they
become tut and desirable for food. The schools having entered the harbors, become somewhat
seattered and go to the feeding-gronnds, where they are largely taken with hook and line and
seine. Any wovemeunt seaward to balance this must be gradual, and takes place, 1 't-hink, in
summer, for it is not noticeable.

“The Sheepshead spawns in April and May, in the bays., On June 18, 1878, and in June,
1879, I cunght young Sheepshei.., measuring a quarter of an ineh, in Pensacvla Bay. It lives
about wharves, rock-piles, old wrecks, oyater-reefs, and, in South Florida, about the roots of the
nangrove tree, feeding upon the barnacles that grow in such places. It is caught with hook and
line, in fall and winter, at which seasons it is in its best condition. Tts average weight is three or
four pounds, and its maximum twenty pounds,”

When the Sheepshead first appear on our northern coast it ia stated by several writers that
they are always thin and uanfit for food ; it would seem from thig as if their spawning 8season was
Just ended. No oue, however, bas made any careful observations wpon this poiut north of Florida.

In the SBouth, Sheepshend are usnally amall, rarely exceeding two pounds in weight. This is
also the cuse in Florida, although large individuals are occasionally seen. About New York Harbor
they vometimes weigh from twelve to fifteen pounds, though the average size is not more than half
this weight. Al authorities agree that thie Sheepshead is one of the very finest food-fishes in our
waters, many persons preferring it to the sslmon, while others compare it to the English turbot, to
whieh, however, it is doubtless much inferior.

In the North the Sheepshead is almost always boiled, but the smaller fish, more commonly
taken in the South, are well suited for frying or broiling.

Ty PIN-PISH—DrPLODUS HOLBROOKIL.

This fish, which is abundant at Charleston and about Beaufort, North Carolina, was first
geientifically described by Dr. Bean from epecimens obtained in Uharleston market, in Mareh,
1878, Jordan found it abundant everywhere near the shores of Beaunfort, North Carolina, in
which region it reaches but & small size, and is not used as food. It is confounded by the fisher-
men with the Sailor’s Choice.

129, THE SCUP OR SCUFPAUG—-BSTENOTOMUS VERSICOLOR AND 8. GARDENL

Until very receuntly only one species of the genus Stenolomus was known to occur in onr waters.
Dr. Bean has recently shown that there are two on the Atlantic coast of the United States, in
addition to the unimportant species, §. caprinus, recently described from the Gulf of Mexico.

The “Beup” of the North, Stenotomus vergicolor, is by far the wost importsnt, though the
Southera species, 8. Gardeni, has considerable commercial value, The former, which is distin-
gaished by its larger teeth and more abrupt profile, is abundant between Cape Cod and Cape Hat-
teras, the latier has its metropolis en the Uarclina coast, bat has been found sparingly as far north
a8 Wood’s Holl, Massachasetts.

The Seap, which in many respects resembles the Sheepshead, is often known in New England
ag the “Scuppaug,” this word being an abbreviation of Miskeuppaueg, the name applied te it by
the Narragansett Indians. It is to be regretted that it has been corrupted to form two others,
neither of which is euphouions or significant. In New England it is generally called “Secup,”
while abont New York the second ayllable of the abbreviated Indian name bas been lengthened
into “Paagy ” or “Porgy.” The latter nawme is particularly objectionable because it belongs to the
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English fish, and its proper etymology a8 a fish name is very different. Another Indian word,
“ poghaden,” a eorrapted form of the Abnaki name for the menhaden, or moss-bunker, has been
changed to “pogy” and ¢ porgy,” thus leading to mnch confugion. “Seuppaug” is an excellent
name for the fish, and its elaiins for general adoption will be recognized by all who wish to see
preserved the name of the aboriginal langnages of America.

On the Virginia coast the Southern SBeup is known as the ¢ Fair Maid.,” The name “Porgy”?
is in use about Charleston, South Carolina, but is usually applied to other members of the same
family. Their range is much nore limited to the south and extends farther to the north than that
of the SBheepshead. Holbrook wrote in 1860: ¢ The Porgy is found along onr coasts at all seasons
of the year, thongh most abandant in June and July.” He further states that its southern limit
on the Atlantic border is Cape Florida, a statement probably not susceptible of proof,

The Neortherr Scup rarely passes the boundary of Cape Cod; in 1878, however, thirty-seven
were taken at the Milk Istand weir off Thatcher’s Island, Cape Ann, Massachusetis, and they
appear to be increasing in abundance.

This species does not appear to be indigenous north of Cape Cod. Storer gives the following
aceount of its introduction: ¢Mr, James Newcomb, fishinonger in the Boston market, informs me
that in the year 1831 or 1832 a smmack-load of Seapaugs arrived in Boston Harbor. A portion of
them were purchased by subscription among the fishermen in the market and thrown inte the
harbor. The next season two specimens were eaught from our wharves; in the summer of 1835,
one individual was taken at Nahant, and was considered a very strange fish, no specimen having
been known to have been seen there before; in 1836, atill another was captured at Nahant. Asno
specimen had ever been taken so far north before, and as the few taken would lead to the inference
that those which had been transplanted from Buzzard’s Bay had not bred in the cold waters of
this portion of Massachuseits Bay, we are led to believe that the individuals taken immediately
around Boston were of the number originally brought from the SBouth. In the year 1834 or 1835,
Capt. Williama Downes, of Holmes' Hole, carried a smack-load of this species from Vineyard Sound
and threw them overboard in Plymouth Harbor.” Bftorer, writing in 1867, says that ¢ within a few
years smadl numbers have appeared north of Cape Cod and are yearly captored at Wellfleet and
Sandwich.”

Judging from the rare ocenrrence of the species thus introduced, it can hardly be covnsidered

o A

. 1o have hecome naturalized; the few which have been taken were doubtless summer stragglers.
In the Boston Society’s museum is a specimen taken at Swampscott, June 29, 1860, by J. Phillips.
In the Balem Museum is another taken in Salem Harbor, July 23, 1860, by C. A. Putnam. Scup
becowe abundant on the sounth side of Cape Cod from the 5th to the 12th of May, which would
allow ample time for the appearance of a part of the school off the eastern coast of Massachusetta
a8 early as the dates recorded.

Mr. Hinckley, president of the Philadelphia, Wilmington and Baltimore Ratlroad, informs us
that in the winter of 1833 he found a dead Scuppaug on the Cohasset shore; this was its first
oecarrence in that locality, and none of the fishermen knew it.

In 1856, Captain Atwood recorded the Scap as very rare at Provincetown.

“Bometimes,” says Captain Atwood, #I have seen a dozen of these fish. The Seup were never
here at all abundantly; only scattering individuals have been taken from year to year. Since
1842, when the mackers! nets were first set in the outside of the harbor, Scap were first seen, and
a fow have been seen sines.”

The history of this species, like that of the bluefish, has been very carefully worked out by
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Professor Baird;' and from this article and an unpublished essay written in 1877 the remaindor
of this section is made up. Professor Baird writes: '

# Tt makes its appearance, at least in considerable quantity, on the coast of New England
about the middle of May, althongh the advance-guard of very large fish arrive sometimes as early
ag the middle of April; and it is most abandant toward the Ist of June, and arrives in successive
detachments or ¢ runs?® differing in size, the smallest fish coming last, The first run on the gouth-
ern coast of New Hngland, as stated, takes place about the beginning of May. and consists of
large breeding fish, weighing from two to four pounds, and measuring up to eizhteen inches or
more in length, The spawn ia quite well developed at that time, and is said to be at first red, but
gradually to become light yellow ag it matures, The particular {ime and place, however, of laying
the egas is not yet known, althongh it is probable that this occurs early in June, since the schools
are said to break up about the middle of that month, and the fish to seatter. It is thought prob-
able that the spawning takes place in the eel-grass which covers the shoal waters of Narragansett
Bay and Vineyard Souund.

s**According to the fishermen generally, the Scup on first coming into the shores do not take
the hook readily, being apparently too much oocupied in the business of reproduction, and two
weusks usually elapse before they can be eanght in this way. They present themselves in large
schools of immense extent, and moving very slowly, at abeut the rate of thre> miles an hour.
From the testimony presented before the committee of investigation of the Bhode Island legisla.
ture, they appear to come from the sonth and west, as when they enter Narragansett Bay they
strike the western shore and move up along its edge. They are said, however, to drift slowly
backward and forward with the tide, especially at the entrance of this bay. At this time they are
very slnggish, and are said sometimes to appear as if blind, and can frequentiy be taken with the
hand, or & very short scoop-net.

“Aecording to Captain Edwards, of Wood's Holl, in proceeding to their breoding-grounds, on
the coast of New HEungland, they are taken at Montank Point three weeks earlier than at Wood’s
Holl, and a week earlier at Wood’s Holl than at Hyannis, still farther east.

“The Scup feed upon & grest variety of marine animals, such as worms, small crustaceans,
mollusks, ete., and take the book very freely during the greater part of their stay; in fact, the
smaller ones become wveritable nuisances to the fishermen, from the readiness with which they
pounce upon the baited hook whenever thrown overbeard, _

“The flesh of the Scup is very much prized by most persouns, as it is firm and flaky, and usually
sweet, although occasionally a bitter Havor detracts from its palatability. Since the settlement of
the coast by the whites, it has been by far the most important food-fish of Figher’s Island and
Vineyard Heunds, Narragansett Bay, and of Bazzard’s Bay; and the rapid diminution in number
has caused the greateat solicitude.

#Of their abundance on the south coast of New England in former times, almost incredible
accounts are given. They swarmed to such a degree that their capture ceased to be a matter of
sport. The line when thrown overboard could be immediately withdrawn with the assurance of
baving a fish on each one of two hooks. Auy number of fishermen from boats eonld take five
handred to one thousand pounds a day without the slightest difficulty, the lnnita of the catch
being simply the ability to find a sale.

“In fiavor the flesh of this fish is surpassed by very few others on the coast, alt&mugh ite
superabundance cansed it to be undervalued. The period of greatest development in purber of

N
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this fish coincided with that of the absence of the bluefish, and since the return of the latter to
the coast of New England the Scup has become scarce, although still a very important ohject of
pursuit.

“Immense numbers are canght in the pounds and fraps in Rliode Island and Massachusetts,
and for several weeks the market is usually glutted, a barrelful! being frequently sold for twenty-
five to tifty cents, or a small fraction of a cent a pound. Tt is extremely doubtful whether any
part of the more northern coast of North America can furnisl, within three miles of the shore, as
large a weight of fish in mackerel, herring, and ecod as bas becn furnished by the Scap, sea-bass,
and tantog alone in thie waters of Rhode Island and Massachusetts. Mr. Willtam Davol, of Rhode
Island, with his ¢gang. canght 2,400 barrels of Seup, valued at $1,200, at Seconuet, in May, 1860,
Tish were purchased Ly Messrs. Reynolds, Yeung & Co., of Fall River, and shipped to Philadelphia.!

“The Scup isa fish that grows with rapidity, and at two years is alwost of snflicient size to e
marketable. Throughout the summer young fish of the spring spawning are to be seen flouting
around in the eel.grass and over the sandy bot{ows, having attained « length of from two and
half to three and a quarter inches by the st of Ociober, When these fish reappear the next
season, thus completing one year of cxistenes, they measnre about siz inches, six to eight or nine
weighing a pound; and by the 18t of SBeptember attain an average length of eight inches, inelud-
ing the tail, and a breadth of three inches. (Twelve individuals, measured on the 31st of August,
measared from 7.75 to 9 inches in length, and from 2.75 to 3.25 inches in breadth, not including
the dorsal and anal fing,) Oun the Bth of September twenty-five of this age weighed four and three-
quarter pounds, or an average of litile over three cunces each, In the third year of ¢xistence, or
at the age of two years, they have increased considerably, thongh not 8o rapidly as was once
supposed, measoring, on their reappearance, about ten inches, with an average weight of one-half
pound. Hix weighed in New Bedford, October 9, averaged but little over five onnces each, whila
the average of those on the stalls in New York, Qctober 17, was a little over eight ounces. After
this they grow more quickly. One hundred and ninety-nine, presumed to be three years' fish,
weighed on the Gth of September, averaged one and & half pounds eaeh, ind measured abous
twelve inches in Jength by four and a half inches in width, some individuals being arger and some
smaller. The female fish of the second year not unfrequently contains mature eges. It is in the
fifth year, or after the lapse of four years from birth, that the Scup presents its finest development;
specimens belioved to be of this age measured fourteen or fif{een inches by five to six incles ov
more, with » weight of two and 2 half to three pounds. They, however, still continue to grow,
specimens being not unfrequenily met with eighteen inehes long, and weighing four pounds and
even more. The dimensions may belong to fish of six or more years of nge; more probably, however,
of five years. 1t is, of course, impossible to do mors than give average estimates of ihe weight and
size of fish of the same age, the differences probably depending on the fact whether they were
spawned by old or yonng fish, and the period when the eggs were laid, this extending over a con-
siderable length of time in each locality, although the great majority of fish undoubtedly spawn
at nearly the same season.

“Abandant as the Scup has been durivg the greater part of the present century, there
appears to be good evidence to show that prior to the year 1800 there was at least one period, if
ot wore, when it was extremely rare. According to Mr. Southwiek (page 11}, there is a fradition
that they first ocourred at Wewport abont 1793, the sheepshead disappesring about the same time.
Mr. Lyman, in an article on the possible exhaustion of the sea fisheries, written in 1871, also

tFall River Newa, 1860.
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guotes some negative evidencs of the absence of this fish at Cempton, Rhode Island, from 1794 fo
1803, the ‘sheepshead’ (more probably the tautog is meant) being spoken of as commor, and the
Scup not mentioned. .

¢Mr. John C. Parker, an octogenarian of Falmouth, Massachuaetts, states that the Seup were
observed there, according to hig father’s statement, some time after 1790, and had become quite
abuudant by 1814. On the other hand, however, in 1621, again guoting from Mr. Lyman, Massa.
soit entertained his half-famished Puritan visitors with ¢fishes like bream, but three times so big,
and better meat’; this faet, with the description, being applicable to no other fish than the Scup.
The Enropean sea-bream is very similar to the Seup, and would readily be referred to the sama
apecies by the unobservant traveler.

“Again, Roger Williams, iu his ‘ Key to the Language of the Indians?’ speaking of the Scup,
says ‘musheap, the bream.” ¢Of this fish there is abundance, which the natives dry in the sun
and smoke, and some English begin to salt. Both ways they keep all the year, and it iz hoped
they may be as well accepted as cod at market, and better if once known.” We find no reference
to the occurrence of the fish from this date, 1642, up to 1794,

“The time of the arrival of the Seup on the coast varies with the loeality. The young proba-
bly spend the winter in our sonthern waters or out in the Gulf Stream, but in the spring commenes
their migration either along the coast or from the deep seas toward the waters on the south coast
of New Englaud. The latter supposition is the more probuble, as no Seap are taken on the
soutbern coast of anything like the size of the Dreeders that visit New England, making their
appearance at once in a hage body, extending, apparently, from Block Island to Martha’s Vineyard.

“The western division of this army appears to atrike first at Watech Hill, to the west of Point
Judith, and to make its way slowly along eagtward, the smaller or eastern division moving through
Vineyard Sound. According to Captain Luoe, the Menemsha pounds talke the Scup three days or
a week earlier than the pounds at Lombard’s Cove, and nearly two weeks earlier than at the
guano-works at Wood’s Holl. The progress of this fish is at firat very slow, scarcely exceeding a
few miles a day, and its movements appear to be largely regulated by the flow of the tide, going
forward with the flood, and partly retrograding with the ebb. According to Mr. Whalley (page
24), of Narragansett Pier, it occupies about four tides, or two days, in moving from Point Judith
to Beconnet Point. '

“The precise period of their reaching the coast varies with the season, although their abun-
danice penerally ocenrs from the 5th to the 12th of May. In 1871 the fish appeared much earlier
than usual, and were on the shore before traps were down in readiness for their captnre. Their
oceurrence was about the 15th to the 26th of April. Breeding Scup were taken at Hyannis the
same year oun the 27th of April, at least two weeks earlier than usnal. They were taken in the
fish-pound at Wood’s Holl on the 27th of April, but were most abundant on the 8th of May. In
1872 the season was late, and a few seattering Seup were taken at Wood’s Holl from the 10th to
the 13th of May, but were most abundant at a later date. On the 17th of Muay ten barrels were
taken, and one hundred and fifty barrels on the 9th of June. Some of those captured in the
middle of May were of unusual size, weighing four pounds and over. At Newport they were most
abundant on the 15th of May, or two days earlier than at Wood’s Holl. Here, too, the number of
mature fish was less than usual, but the average size greater. Over one thonsand barrels were
taken in Luce’s pound, at Menemsha Bight. 1t is mentioned as an unnsual occurrence that in
the spring of 1872 large fish were canght in purse-nets five or ten miles off the shore of Newport,
mostly with spawn, although very poor and thin,

“According to Capt. Thomas Hinckley, after passing Senconnet Point and entering Buzzard’s
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Bay, the Senp keep along the northern shore and make almost the entire circuit of the bay before
appearing at Quissett Harbor and Wood’s Holl, their appearance being always later there than st
the head of the bay or about New Bedford. Whether it is the fish alone that belong to Buzzard’s
Bay that enter it, or whether others pass directly between the Flizabeth lslands and Martla’s
Vineyard, is oot yet satisfactorily ascertained. We know, however, that they reached Wagquoit,
the first pound en the north side of Vineyard Sound, in 1871, as early as April 25, but that the
largest unmbers were taken from the 10th to the 13th of May. This gives about a week’s differ-
enge between this point and Newport.

“0On the south of Vineyard Sound the fish are petted at Menemsha Bight, where there are
several large and effective ponnds, three days or a week earlier than at Lombard’s Cove, and
nearly two weeks earlier than at the Wood’s Holl pound.

“According to Mr. Luce, breeding fish enter the tidal ponds on the north side of Martha's
Vineyard {(formerly in large numbers), wheve they apawn, accomplishing this operation by the end
of June, the ponda heing filled with young in August. As soon as frost comes these fish leave for
their winter abode.

i A new point was made in the capture of Seup by the fishermen of Bloek Island doring the
spring of 1877. Heretofore Scup have been taken in quantities only in the vicinity of the shores,
being captured in immense numbers in traps at Seconnet River and by pounds clsewhere, and
sometimes by seines. The eapture by hand-lines is the more common, and may be carried on at
some distance from the shore; but it has never been taken very far from the land. On the cccasion
referred {o, some fishermoen, while engaged in capturing mackerel off Rlock Island, saw what they
supposed to be a school and put their purse-seine around it. To their surprise they found their
net to contair Seup exclusively. Of fhese they took at one hanl 8ix hundred barrels of onmo
bundred and eighty pounds each, all of marketable size and bringing a good price in the New
York market.

“Ag a geperal rule, in their movement along the coast the Scup are not found in water shal-
lower than & few fathoma; and it sometimes happens, in the conrse of heavy storms, that in coun-
sequence of the discoloration of the water near the shore the fish move farther out to sea, and on
guch occasions measurably escape falling into the traps.

“The Scup is very largely a bottom feeder, and depends very much upon mollusks or shell-
fish for sabsistence. I have been informed by the fishermen that they may frequently be seen
feeding wpon small bivalves of different species, ronting them out of the eund or mud. The
stomachs of about two hundred one and one-half pound Scup were examined at one time ip the
beginning of September. These almost exclusively contained shells of varions genera, with some
worms and a fow amphipods. Its especial food appears to be small shells, crabs, shrimp, and
possibly small fish, The abundance of snch food on the south coast of New England must be
prodigious to support the swarms that even now are found there, It is in regard to this species
that a close time ia desirable, so that access to the spawning-grounds and freedom from disturb-
anece may be enjoyed by a sufficient number fo matntain the species.

“Like ali other small fish, they are devoured by their more rapacious fellows, and very largely
by blaefish, notwithstanding a general impression to the contrary. The extent to which this
takes place will be considered under the head of the bluefish. Halibut, cod, sharks, and other
ground.-feeders likewise use them np in great numbers.

“ Ag already remarked, the breeding fish do not appear to feed on their first arrival, being
then too much occupied in carrying out the reproductive fanction. As, however, they can be taken
with the hook about the 1st of June, we may infer that this is about the time they begin to feed
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for themselvea. The younger fish probably feed ag scon as they reach the shores. No remains of
fish have hitherto been found in the stomachs of Benp, and we may conclude that they are not
piscivorous.

% Although the period and the general region where the eggs are deposited has been prefty
well ascertained, I regret that nothing is known of the peculiar methed by which this is accom-
plisled. I have been informed (page 47) that, on hauling np of anchors of boats that have been
Iying overnight in two fathoms of water, the rope is frequently found coated with spawn sticking
apon it. The eggs are doubtless fertilized as discharged, and probably adhere to the gravel, grass,
and other objects at the bottomn; but as to the precise period of development, nothing is known.

“INCREASING ABUNDANCE OF ScUurP.—According to Captain Ashby, of Noank, the young
Scup bave been extremely abundant in Buzzard’s Bay during the summer of 1877, he himself
having turned out 2,600 barrels from a small pound worked by him at the Wepeckets, opposite
Naushon. He estimates that at least 25,000 barrels have been thus liberated from the various
pounds in Buzzard’s Bay. In 1880 immense numbers of young Seuppang were noticed in Narra-
gansett Bay.

“The Scup, like other shore fish, not nnfrequently suffer from changes of weather. Mr. South.
wick informed me that he has evidence t0 show that in the early part of May in 1809, 1818, and
1838, after a cold spell in each of those years, large numbers were thrown on the shore. On the
28th of November, 1871, there was a fall of snow at Wood’s Holl, and the next day Scup and sea-
bass came ashore in congiderable numbers, generally, according to Mr. Edwards, about ten Scup
to every yard along the shore for a considerable distance. They were, however, all small fish.
Wlhile Seup were in greatest abundauce, the other fish observed were sea-bass, butter-fish, mullet,
cte. Similar facts have been observed in regard to tautog, which indeed seemed to suffer very
much more than Seup from this agency.

“ As may be inferred from what has already been s:nd the market at the present time is sup-
plied with Scup from the spring traps and pounds, the capture by these means having become
almost entirely exclusive. Lormerly, however, they could ba taken with the hook from the latter
end of May until the end of October, and in any desired abundance. There is no fish on the
American coast that bites so freely when abundant, and which ean be captured with so much ease,

“I am informed by Mr, Dunham that in the deep holes of the pond at Nantucket, where he
has been with his boat, he bas sometimes thrown a stone overboard so as to give the Seup a start
toward the shore, and then following and throwing his dog overboard, he has driven the fish clear
ont of the water upon the beach, and has teken as many as five hundred in this way at one time.
A similar mode of capture was reported to me as having taken place in the pond at Menemsha
Bight.

“The value of the Scup as u marketable fish varies, of course, with the supply; and while
they have been sold in early times as low as from ten to twenty-five cents a barrel, and were used
a8 a manure, they are now too scarce for any such purpose. They were worth in 1871 from six to
eight cents a pound at Newport, and about two eents at Hyanms At New Bedford they generally
brought ten cents as & maximum price.

“On the coast of Carolina they are said to prefer deep, clear water, with rocky bot,toms
although they nay be taken in almost any locality in the region of their oceurrence,

“The Scup remain along the northern coast until abont the. middle of October, when the
larger omes, at least, begin to leave the shores and move out into deeper water. Mr. Vinal
Edwards has, however, taken young fish at Wood’s Holl as late as the 10th of December, and
Oapt. John Rogers, of Noank, states that, in fishing for cod on Nantucket Shoals late in Novem-
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ber, their stomachs are becasionally filled with small Seap, which drop out of their mouths when
Lauled on deck, found to be to the extent of five or six at 8 time. It i8 guite possible that they,
as well a5 other fish, seek in winter that portion of the Gulf Stream that corresponds in temper-
ature te that of their snmmer abode; and as the mean snmmer temperature of the waters of
Southern Massachusetts and Rhode Island amounts to about 63° Fahrenheit, they must go nearly
to the latitude of Norfolk, Virginia, before they can find that same temperature in the winter
RS0,

The European analogue of var American Scup or Porgy is the Sparus auratus, the braize or
becker, sometimes bream, of the fishermen. These come on to the Buropean coast in the summer
time, and are said to have much the same habits ags the American species.”

A species closely related to the Scap is the ¢ Goat’s-head Porgy ” of the Gulf of Mexico, Ste-
notomus caprinus,

Sparus pagrus is rather common at Charleston and Pensacola, and is found also in the south
of Eurepe. There are also in our southern waters various species of the genus Pagellus, which
resembie in a general way the “Scup.”

180, THE SAILOR'S CHOICE—LAGODON RHOMBOIDES.

This species, which bears eonsiderable resemmblance in its form to the scuppaug, is found in
great abundance from Cape Hatteras south, and around the Gulf coast; alse occasionally north of
Cape Hatteras; it is known in the lower parts of the Chesapeake Bay, and two or three stragglers
have recently been taken at Wood's Holl, Massachusetts. It is not uncommon in the Bermudas.
It may readily be recognized by the longitudinal stripes of iridescent color upon the sides, and by
the peculiar charaeter of the teeth, each having a prominent netch on either edge.

The “8ailor’s Choice,” ag it is called in the Saint Joln’s River, at Brunswick, Georgis, and
about Key West, bears several other names, being known about Cape Hatteras as the “ Robin”
and “Pin-fish,” at Charleston as the ¢ Balt-water Bream,” at Brunswick, Georgia, as the ¢ Squirrel-
fish* and ¢ Sailor’s Choice,” in the Saint John’s River as the “Sailor’s Choice” and “Porgy,” in
the Indian River region as the * Sailor's Choice,” “8eup,” and “Yellow.tail,” at Cedar Keys as
the “Porgy” and ‘Bhiner,” and at Pensacola as the “ Chopa Spina.”

Bouth of Cape Hatteras this fish is exceedingly abundant, and is usually found in company
with the sheepshead, which it much resembles in habits. Its jaws, however, are not so strong as
those of the sheepshead, by reason of which it is debsrred from feeding upon the stronger shelled
mollusks and crustaceans, which counstitiute the principal diet of the latter.

On the Atlantic coast the largest individuals rarely exceed ten inches in length, the ordinary
size in Eastern Florida being six or eight inches, with the weight of five or six ounces.

The Sailor’s Ohoice is one of the most deliciously-flavored fishes of our coast, being preferred
to the young sheepshead by msany of those who are familiar with its good qualities. Lugger
states that it enters the drains of the ocean coast of Maryland, and is occasionally caught in the
lower part of the Chesapeske Bay. According to Jordan they are excessively abundant every-
where in the harbor of Beaufort, North Carolina, where they are tuken by the thousand by boys
with hook and line from the wharves, but are seldom used for food, and are found equally numer-
ous through the Gulf States coast.

At Charleston, according to Holbrook, this fish is taken at all seasons of the year, thongh
most plentiful in May and June. No reference is made by this author to its value as an article
of food. At Brunswick, Georgia, the Sailor’s Choice is highly esteemed; in the Saint John’s
it is very abundaat, and is taken in company with the sheepshead far up the river. It is easily
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captured with hooks baited with shrimp, and is considered to be a very superior pan-fist, its flesh
resembling that of the scuppang, though much sweeter and harder,

In the Indian River region, according to Mr. 8. C. Clarke, this fish is resident all the year, and
is very abundant. The weight of the largest observed by him was one pound. The average
weight is about five ounces. They are found in the deep water, or salt water, feeding upon
minnows, small erabs, and shrimps. The spawn is pale bliue, and of the size of mustard-seed.
Young fish are seen in great abundance. They are taken by hook with mullet or slam bait, and
also in cast-nets and seines, One hundred are often taken by a fisherman in a day. They are
highly prized for food, and are oecasionally salted. They are sometimes sent in ice to Bavannah
and Charleston. “On the Gulf coast,” writes Mr, Stearns, ¢ they are very abundant, living and
breeding ifi the bays and bayous. They spawn in winter or early spring, and the young of dif-
ferent sizes may be seen in May and June. The adult fish live in deep water, while the young
remain near the shore. Many are caught by hook and line, and with the seine.”

13]1. CERTAIN MINOR BPAROIDS.
THE MARGATE-FISH.

This speciea is known only in the Gulf of Mexico. Stearns writes that it is abundant off the
Florida coast, and is found thronghont the year in all the gulches, and commonly on the snapper
banks iu water from ten to thirty fathoms deep. About Pensacola, where it is ealled the ¢ Porgy,”
it is seldom eaten, being regarded by the fishermen as a nuisance, for it steals their baits and
interferes generally with their fishing. It is, however, used to some extent as bait for red smap-
pers. At Key West it is brought to market in well-boats, and sells readily. The small ones are
there ealled ¢Porgies” and the large ones “ Margate-fish?” and + Market-fish.”

In West Florida Stearns states that he has often found spawn in them in April. At Cedar
Keys, October 28,1879, he obtained a specimen, seven inches in length, with a gill-net. The largest
che he has seen measured fifteen or sixteen inches in length.

TEE PoRGIES OF THE GQULF.

A fish known as the “Sheepshead Porgy ” is said by Stearns to be common about the Florida
Reefs. It is caught with hook and line, and is sold in the markets of Koy West. There are other
species, known by the name ¢Porgy,” which are found in this region, such as Calamus bajonado,
common alsp at Charleston, where it is called the “White-boned Porgy,” C. megacephalus, C. arc-
tifrons, and U, macrops.

THE BErRMUDA CHUB—CYPHOSUS BOSOIL.

This fish, which is one of the most important of the food species of Bermuda, ocenrring also
in the West Indies and east to Madeira, has but recently been found on our cosst. Btearns has
observed it in the Gulf of Mexico, where the fishermen call it the « Bream,” and individuals have
also been taken at Wood’s Holl, Massachusetts. It is a mont delicions fodd-ﬁsh, and it is hoped
that the few which have been seen on our consts are the precursors of large schools to follow.

CALIFORNIAN SPAROIDS,
California has two important species belonging to this family, concerning which Professor
Jordan has communicated the following information:
 The { Bluefish, Girella nigricans, inappropriately so called, reaches a length of about fonrteen
inches, and a weight of three or four pounds. It ranges from Monterey southward, and is very
abundant about the Santa Barbara Islands. The young of this species are common iphsbitants
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of the rock-pools. The ‘Bluefish’ is entirely herbivorous. If is a food-fish of good quality, but the
flesh softens sooner after death than is usually the case with related fishea. It in very tenacious
of life,

#The ¢‘Half-moon, more commonly known by its Spanigh name, ‘Medialuna,’ Seorpis califor-
niensis, reaches a length of more than a foot, and a weight of three or fomr pounds. It ranges
from Point Concepcion southward, chiefly about the Santa Barbara Islands, where it iv exceed-
ingly abundant, and, in the winter, forms the greater part of the catch at San Pedro. It feeds
chiefly npon crustaceans, but is, to some extent, herbivorous. It takes the hook readily, is an
excellent food-fish, and, in the T.os Angeles market, is second only to the barracuda in impor-
tance” )

THE SNAPPHER FAMILY—PRISTIPOMATID.AR,

132. TEE RED AND (GRAY SNAPPERS.

THE RED SNAPPER-—LUTIANUS BLACKFORDIL

The Red Snapper, although it has been for many years a favorite food-fish of the Gulf of
Mexico aud Eastern Florida, has but recently become known in Northern markets. About 1874
individuals of this species were occasionally seen in New York and Wushington, and shortly after
they began to come into notice in the cities of the Mississippi Valley, It was not even described
and named until 1877, when Messrs. Goode and Bean, having determined that it was distinet from
the West Indian form, which it resembles, described it nnder the name Lutjanus Blackfordii, in
honor of Mr. Engene G. Blackferd, of New York City, who has for many years been prominent in
all matters relating to fish culture and the fish frade. By reason of its bright erimgon color it i
the most conspicnous fish ever seen in our markets,

Three years ago the geographical range of this species was supposed to be limited at the north
by Bavannah Bank, but during the summer of 1380 several specimens were tuken along the coast of
the Middle States; one, nine and a half pounds in weight, off Port Menmounth, New Jersey, October
8; another, about August 10, near Block Island. This northern extension of its range is quite
nnexpected, and the fact that even stragglers find their way info our northern waters suggests
great possibilities for the future in the way of their artificial propagation and introduction along
the coast of the Middle States. In the South it is found associated on the same grounds with the
sea-bass, Serranus atrarius, which it resembles in habits and manner of feeding, The sca-bass
is abundant as far north as Cape Cod, and it is hard to understand why the banks, which are
favorite haunts of this fish, should not also be shared by the Red Snapper. In the Gulf of Mexico
the Red Spapper is exceedingly abundant in suitable localities from Key West to the Rio Grande.

“ About the Florida reefs and as far north asa Temple Bay, where there are reefs and rocks,
they live in holes and gullies where all kinds of mariue animals and fish are most abundant, and
sometimes, as I have noticed, off Charlotte Harbor numbers of them will congregate about a soli-
fary ledge protruding over a level bottom of white sand. Fhroughout this southern district the
fishing spots are small, but very numerous; and away from the reefs, where the bottom is chiefly
sand, it is only necessary to find rocks or a rocky bottom to find Red Spappers. Since it is
impracticable to make nse of bearings by which to find the fishing grounds, the fishermen sail
abont, throwing the lead continually until it indicates the proper bottom. Along the coast from
Temple Bay to Texas the bottom declines very gradueally to the hnndred-fathom curve, forming
vagt, almost level, plains of sand. In these barren wastes there are gullies of variable size, having
rocky bottoms and teeming with animal and vegetable life. These gullies occur at & depth of
from twelve to forty-five fathoms, the water in them being several fathoms deeper than the gur-
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rounding bottom, and mere rocky, and in the deepest parts richer in animal life. Red Bnappers
are exceedingly abundant in these places, which are the so-called ‘snapper banks” From Temple
Bay to Cedar Keys the gullies are numerous in sixteen, eighteen, and twenty fathoms; from
Cedar Keys to Saint Mark’s, in fifteen and sixteen fathoms, Off Saint Mark’s and Deg Island
there are 4 few in five and ten fathoms. From Cape San Blas to the mouths of the Mississippi
River oceur the best fishing grounds in the Gulf, so far as is now known; gullies in ten and
-fifteen fathoms of water especially abundant from the cape, fifty miles to the west. West of the
Mississippi, on the Texas coast, there are a few which are in twelve and fifteen fathoms. These
grounds are found by the nse of the sounding-lead, which ghows every position by the sudden
increase in the depth of the water. Red Snappers live in such places all the year, except, perhaps,
in some of the five and ten fathom ones, which are nearly deserted in winter. Off Pensacola there
seems to be quite 2 movewent inshore in spring and offshore in fall. In Scuth Florida they are
usually associated with the groupers, which occur in the proportion of abent threc to one, while
in West Florida the case is reversed ; not more than one fish in ten of those canghtis a grouper.”?

Red Snappers are also known to be abundant on the SBavannah Bank and on the Saint John's
Bank, off Bastern Georgia and Florida,

The Red Snappers are strictly carnivorous, feeding upon small fish, erabs, and prawns. The
temperature of the water in which they live probably rarely falls below 50°, They have no enemies
except sharks and two or three enormous spiny-rayed fishes, such as the jew-fish or warsaw (Guasa).
The only reliable observations upon their breeding habits have been made by Mr. Stearns, who states
that they spawn in May and June in the bays and at sea. In Jube, July, and August they are
found in some of the bays of the Northern Gulf, about wrecks and rock-piles, in considerable
numbers, and none are taken but the larger adults and the young from one to eight inches long.
The spawning season probably extends over a period of several months, Mr. Sitearns having found
well-developed ovaries ju them from April to July. Nothing is known of their rate of growth.
They attain the size of forty pounds, In FEast Florida, however, the average is much less. Mr.
Stearns remarks that in the Gulf of Mexice they very seldom exceed thirty pounds’ weight,
thongh he has seen several of that size, while the average is eight or nine pounds, and in a large
lot may ustally be found individuals weighing from two and a half to twenty pounds.

Red Snappers from Florids are frequently quoted in the New York market returns. In 1874
about 12,000 pounds were there sold. They are also shipped to New York, Washington, and
Baltimore in winter, the gupply in thesa cities being derived chiefly from Pensacola. Mobile and
New Orleans consume considerable guantities, and from these ports they are shipped up the
Migsissippi River to the principal cities along its line, where the fish is growing to be a staple of
much importance. In Saint Louis it is already one of the most highly esteemed food-fishes. The
price in New York in 1879 ranged from twenty to twenty-four cents per pound, but they are now
less expensive,

THE PENSACOLA SNAPPER.

The Bed Saapper belongs to a genus which is found everywhere in tropical waters; fish
resembling it occur everywhere throughout the West Indies, There is a kind of Red Snapper
which is abandant on the Bahama Banks and in Seuth Florida. This is . campechianus Poey,
perhaps alsc scccompanied by I. ferridus Cope. Two other brilliant red species occaur with L.
Blackfordii in the Gulf of Mexico-—the Penracola Snapper, L. Stearnsii, and the Mangrove Snapper
Bhomboplites aurorubene, the former of which might easily be mistaken for the L. Blackfordii

'8ilan Btonrna, MS.
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although its color is sowmewhat less vivid. CUoncerning this species, Mr. Stearns, whose name it
bears, writes: “It is abundant on the Guif coast, and lives in the bays all the year., In summer
it is to be found about stone-heaps, wharves, and old wrecks, where it obtains erustaceous food in
abundance. In winter it retnrns to the deeper places in search of food, and to escape from the
cold surface water. During a cold snap in 1876 2 great many of these fish were benumbed and
floated at the surface, until the snn appeared and warmed them, when they revived and sought
the bottom. They spawn in May and June. They are very cunning, and will not readily take the
hook, Those ecommonly seen in the bays are gquite small, averaging ten inches in length, while
those taken with the Red Snappers at sea are from twenty to twenty-four inches long. Itis an
exeellent food-fish, generally thought to be superior in flavor to the Red Suapper.” This fish has as
yet beeu found only on the Gulf coasts of the United States, where it is known as the *“* Mangrove
Snapper.” Since this name is used on the Atlantic coast for another species, and has Deen so used
since the time of Catesby, it seems desirable to designate Zufjanus Stearnsii by another name, and
¢ Pensacola Bnapper” hag been suggested.

T MANGROVE SNAPPER—RBHOMBOPLITES AUROCRUBENS.

The “Mangrove Snapper” of Charleston, called at Pensacela the ¢ Bastard Snapper,” is a much
more slender and elegantly formed fish than either of the Snappers already deseribed. Its color
is less vivid, being somewhat more russet, and is enlivened by the presence of narrow, obligue
lines, with gold and yellow upon tbe sides. It is & swift-swimming fish, probably less given to
feeding on the bottom, and more partial to a diet of living fish. It has beer found at Jamaica, and
as far north as OCharleston, Bouth Carolina.

“In the Pensacola region,” writes Stearnas, it is a well-known, but not common, gpecies.”
Single individuals are occagionzily brooght in from the sea with the Red Snappers and groupers.
It i caught at all depths, from ten to thirty-five fathome, and seldom exceeds eighteen inches in
length., As afood-fish it is equal to the Red Snapper. The Bermuda Red Snapper, abundant and
much esteemed in those islands, is & small bat very brilliantly colored species, not yet described,
which is to be called Lutjanus autolycus,

THE GRAY BNAPPER—LUTJANUS OAXIS,

Another spapper, similar in form {o these others, but notred in color, which is called the ¢Gray
Suapper’ at South Florida, and the ‘Black Snapper’ at Pensacols, L. caxis, is abundant about
the Bermndas, and has been found on the esst coast of Florida, in tropical Sonth Ameriea, in
Western Africa, and about the Bermudas, where it attains the enormouns size of sixty to eighty
pounds, and is known as the ‘Gray Snapper, and also, on account of its sly, conning habits,
the ‘Sea Lawyer” Mr. Stearns writes: “It is most abundant in Sonth Florida, living in deep
channels, on rocky bottoms, about 0ld wrecks, stone-heaps and wharves; it is considered the most
cunning fish on the coast, and is extremely difficuli to catch. The young may be seen abont the
wharves, and the breeding-ground is probably near by. Those nsually observed are from ten to
twelve inches in length, but I think I have seen specimens which would measare two feet.”

193. THE GRUNTS OR PIG-FISHES,

In the inshore waters of the Southern Atlantic and Gulf States occur several species of small
fish belonging to the genus Diadasis. They are closcly related to the snappers, which they
resemble in form, and have remote affinities with the perch, the bass, and the porgy and sheepa-
hesd.  Their colors are usually striking, and they, without exception, are distingnished by the

- brilliant red color of the inside of the mouth and throat, from which they have sometimes been
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called Red Mouths, or Flannel Mouths, From their habit of uttering a loud, rather melcdious sound
when taken from the water they have acquired the name of “Grunt” and “Pig-fish,” In some
- loealities they are also called “Bguirrelfish,” in allusion to the same habit., They are, for the
most part, bottomn feeders, preying chiefly upon crostaceans and small fish, In fact, they are, in
most respects, miniature counterparts of the red gnapper. In many localities they are in high
favor a8 a food-fish. They have not yet been very carefully studied, but so far as they are now
understood the following species are known to occur in sufficient nambers t¢ prove of comimercial
importance:
THE BLACK GRUNT—DIABASIS PLUMIERL

This species has a brownish body, lighter upon the sides, and has the sides of the head
ornamented with nomerons horizontal stripes of bright blue, while the posterior half of the lower
lip is red. It occurs as far north as Charleston, and Dr. Yarrow claims to have seen it at Beaufort,
North Carolina, though there is some question whether this species was not mistaken for another.
Holbrook records that it has beep observed on the Atlantic berders of Bonth Carolina, Georgia,
and Florida. I noticed several amall individunals in the markets of SBaint Angustine in March, 1877,
Stearns mentions the Black Gruat ag abundant at Key West among the reefs, and as frequently
geen in the markets.

THE RED-MOUTH GRUNT——DIABASIS AUROLINEATUS,

The Red-mouth Grunt, Dicbasis aurolinegtus, is probably the Flannel.mouthed Porgy,
familiar to Florida fishermen, and often taken on the Saint John’s Bar. It has also been
recently found to be common in Charleston in summer. This Bpeeies was smentioned in
Catesby’s great work, published in 1743, under the name of “Margate-fish” ‘When alive its
color is bright silvery, but it scon becomes, when taken from the water, of a dull amber-
brown, with a slight brazen tint along the back and sides, though the belly remains white. The
upper jaw within is white; the palate is salmon-colored; the lower jaw and mouth below are also
white in their interior third; the posterior two-thirds, both within and without, are red, and the
mouth below; the tongue and fauces are of a similar color.! This fish oceurs in Northern Brazil
and throughout the Wost Indies, and specimeuns are recorded from Jamaica, Trinidad, and the
Babhamas; it is fonund in the Bermudas and on our eoast at least as far north as Charleston. Stearns
writes: “15 is guite common on the Gulf coast of Fluorida from Pensacols to Key West. Itis
eaught with ook and line, and is eaten a8 a pan-fish, I took an extremely large specimen from
the snapper ground between Oedar Keys and Saint Mark’s in fifteen fathoms of water, It is not
found in the vicinity of Pensacola,” Holbrook writes: ¢ The Bed-mouthed Grunt is occasionally
taken in oar waters at all seasona of the year, but is never abundant, as seldom more than a dozen
or two are met with in the market at one time. It is not highly esteemed for food, since its flesh
lacks both firmness and Aavor.”?

Uller and Logger say that it oceurs occasionally in the lower part of the Chesapeake Bay,
where it is not considered to possess great economical value. The occurrence of this species so
far north needs confirmation.

THE PIG-FISH~~POMODASYS FULVOMAOULATUS.

A species belonging to a closely related genus is the Hog-fish, or Grunt, of the Chesapeake,
called alse ¢ Pig-fish” or “Grunt” in the Gulf of Mexico, Pomodasys fulvomaculatus, and known
in South Carelina as well as in Bermuda under the name of Sailor’s Choice.? Its color is thus

e

1 Description by Holbrook.
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described by Holbrook: “Body above, pale brown; belly, silvery; sides marked with numercus
orange-colored or yellow spots; those above the lateral line disposed in irregular oblique lines,
those below it in horizontal rows. Dorsal, anal, and caudal fins with similar spots; sides of the .
head pale bluish with & silvery tint and marked with yellow spots; lower jaw, orange at the
angle of the mouth; internal surface of the gill membrane, bright orange.”!

Mr. 8. C. Clarke has communieated a full aceount of a speeies which is either identical or clogely
related to this. ¢ The common Pig-fish or Grunt of the Indian River region: This fish, answer-
ing the same description, occurs at the mouth of Saint Johns River, and is probably the same.”
Mr. Clarke states that in the Indian River region they spawn in April in deep salt-water rivers,
the spawn being very amall and of a brown celor. The young fish are not abundant, nor are the
adults very numerous, though the number has increased of late years. In 1872 and 1873, three or
four might be taken in a day, while in 1874 twenty or thirty were taken by one Ene on & tide. The
largest weight is one and a half pounds; the average fish weighs three-quarters of a pound. The
Pig-fish come from the sea into the salt-water rivers in December, Their appearance is regular,
though they vary in abundance from year fo year. They swim low, and prefer to live in deep
water with shell bottom. They go out to sea soon after spawning in April; they feed wpon smali
fish, crab, and shrimp. They are captured by hook, with mullet, clam, and shrimp bait; never
with nets. They are mnch prized for food ; the best of table figh, rich and delicate.

This species was firat described by Mitebill from a specimen taken in the bay of New York.
The National Museam has many specimens from various parts of the Routhern coast and the Gulf
of Mexico. * In New York,” wrote DeKay in 1842, “this is a rare fish, but oceasionally appearing,
a8 T am informed, in our harbor in consideralile nuwmbers. It is a very savory food.” Professor
Baird did not find it on the coast of New Jersey in 1854. Uhler and Lugger state that it occurs
in the salt water of the lower part of the Chesapeuske Bay, and is much esteemed for food.

A correspondent, at Hunger’s Wharf, Virginia, writes: ‘‘In my estimation it is the finest fish
that swims. It grows to the size of about one pound, and is now rather scarce. When 1 was a boy,
about forty years ago, they were very plentiful, aud I have konown three hnndred pounds caught
at one hanl of the seine. They have since gradually become scarcer, and a few years ago we rarely
caoght one during the season. In 1879 and 1880 they are coming in plenty, especially in 1880, and
I believe that in a few years we will have-them in plenty again. They come about the 1st of July
and remain until November.?

At Beaufort, North Carolina, where it is also called “ Hog-fish,” according to Jordan, it is
extremely common everywhere in the harbor. Holbrook wrote about 1860 : “ Tha ¢Sailor’s Cheice’
makes its appearance in our waters about the month of April and continues with us until Novem-
ber, when the largest are taken. I have found in the stomach of this animal ouly the remains of
smaller fish, and yet it takes the hook readily when baited with shrimps and clams. It is found
aleng the coast from Georgia to Virginia, where it is called “Hog-fish,” and is held in great
estimation by epicures.”

“In the Gulf coast,” writes Stearns, ¢ it is common everywhere and thronghout the year. 1t

lives in shallow water among the grass, feeding upon small and erustaceous amimals. It spawns
in April and May and is & choice food-fish. The average length is about ten inches.” Stearns
also refers to three species known respectively as the ¢ White,” ¢ Yellow,” and ¢ Black” Grunt,
which are found at Key West and upon the neighboring reefs in great abundance. He states that

~ !The colors of the fishes of this group are thus minutely described in order to aid observers in diseriminating
Dbetween the different kinds of theso fish whiok 50 closely reserable each other, In most casee this has been thought
inneocesary, sinos the plates and the reference to Jordan’s ¢ Bynopsis” are thought to be suflicient.
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“they are taken with heok and line and are brought daily into the market. Before the poisoned
water visited that neighborhood the Girunt was the mest important as well as the favorite food.
fizh in the market, but since then they have been scarce, and other fish, to a great extent, have
taken their place.”

CALIFORNIAN GRUNTSE,

On the Qalifornia coast eccur two species of this family; one, known to the fishermen by the
name “Sargo,” Pristipoma Davidsoni, is found from San Pedro southward to Cerros Island, chiefly
apont the islands, and is nowhere common. It feeds on crugtaceans and is a good pan-fish, but is
too scaree to have much economic value. It reaches o length of about fifteen inches. Stll another,
KXenistius californiensis Steindachner, ocours from San Diego to Cape Ban Lueas. 1t is too scarce

to be of any importance for food.
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THE BLACK BASS FAMILY CENTRARCHIDZAE.

134. THE BIG-MOUTH BLACE BASS—MICROPTERUS SALMOIDES, AND TEE SMALL-MOUTH
BLACK BASS—M. DOLOMIEL

Yrofessor (il¥’s paper, in whicbh he defines the differences between the two species of Black
Bass, was published in 1873 in the “Proceedings of the Awerican Association for the Advance-
ment of Science”; but since this voluine is not easily accessible, the most important differences are
mentioped here., In the Large-mouth the upper jaw extends far belind the eyes, iu the other to a
point below it, The Large-mouth has from sixty-five to seventy rows betgeen the gill-opening aud
the base of the tail, instead of seventy-two or more, while on the cheek there are about ten oblique
rows instead of seventeen. There are other distinetions, such as the absence in the Large-mouth
of scales on the bases of the dorsal and anal fing, the smaller number of rays in the pectoral fins
{there being thirteen or fourteen instead of sixteen or seventeen), and the lesser height of the
apinous dorsal.!

Numerous as have been the zoclegical names, they are ountnuinbered by the popnlar names
still in use in different loealities. Charlevoix, a Jesuit missionary who explored Canada in 1721,
mentions & fish called “Achigan,” whick is thought to have been the Large-mouth. An earlier
allusion to this speecies, which in the Southern States is still called “Trout,” ocenrs in the
writings of René de Landonnidére, who describes the incidents of the first Huguenot expedition to
Florida in 1652, under the command of Jean Ribault. The Large-meouth is known in the Great Lake
region, especially in Northern New York, as the “Oswego Bass.” This nawe should not be con-
founded with *Otsege Buss” a local name for the common whitefish. In Kentucky it is called
“Jamper®; in Judiana, ‘Moss Bass?; in the Southern Btates, generally, “Trout,” though on the
Tar River of North Carolina it is called “Chub,” and on the Neuse * Welshman.”

The Swall-mouth shares with the Large mouth in the Southern Btates the numes ¢ Jumper,”
“Perch,” and “Trout,” and in Alabama, according to Professor Jordan, it is called the #Monutain
Trout.” :

Both species are very widely distributed over the Atlantic slope of the continent c¢ast of the
Rocky Mountains, and their range is probably mueh wider than is now supposed, for many of our
northern and western waters are unexplored. The Large-mouath and the Bmall-mouth dwell
together in the Great Lakes, and in the upper parts of the Saint Lawrence anl Mississippi basins.
The Small-mouth is found north to latitude 47 and west to Wisconsin, while southward it ranges
to latitude 330, where Professor Jordan touund it in the headwaters of the Clhattahoochee and
Ocmulgee Rivers, the latter Doing the only instance of its presence in a stream emptying east of
the Alleghanies into which it is not known to bave been introdueed by man. The Large-mouth
ranges farther to the west and north, eccurring in the Red River of the North, perhaps as far as
Manitoba, in latitude 50°. It abounds in all the rivers of the Southern States, from the James
to the Saint John, and in the lower reaches of the streams and bayous connected with the Guif of
Mexico, around to Texas, in latitude 270,

s now uader disenssion the

'For fuller information upon this and every other point connested with the speci C
Teader is referred to Dr. J. A. Henshail's slaborate and exhaustive illustrated treatise, entitled *‘Boek of the Black
Bass,” published in 1831 by Robert Clarke & Co., of Ciueinnati.

26 p .
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To the waters of New England and the eastern part of the Middle States they are not native.
The Small-mouths found their way into the Hudson in 1825 or soon after, through tho newiy-opened
Erie Canal, and they have since been introdueed by man into hundreds of eastern lakes and rivers.
Many circuinstances suggest the idea that in early days, befere the various drainage systems were
counnected by canals, the distribution limits of the two species were much more sharply defined,
the Large-mouth inhabiting, perhaps, the upper part of the basin of the Great Lakes and Saint
Lawrence and the rivers of the southern seaboard, while the Smnall-mouth was found chiefly in the
northern part of the Mississippi basin, This theory can never be demonstrated, however, for the
early ichtlryologists had not adopted the accurate methods of study now in wse, and their descrip-
tions of the fish they saw are scarcely good enongh to guess by, The mingling of the two forms
might have been nccomyplished in an incredibly short time. A few young Dass will multiply so
rapidly as to stock a large lake in five years. The Potomac and its fributaries swarmed with them
ten yeuars after their first introduction.

Gill states that the two forms of Micropterns were represented in waters of the cismontane
slope of the United States, except those of the New England States and the Atlantic seaboard
of the Middle States. DBut onre, the Small- mouth, appears t¢ have been an origina] inhabitant
of the hydrographie basin of the Ohio River,

The Bass do not secin to depend closely on temperature. Having no opportunity of avoeiding
the eold, they sink to the deepest part of their watery domain at the approach of winter, and if
the chill penetrates to their retreats their vitality is diminished, their blood flows more slowly,
they teel no need of food, and forthwith enter into a state of hybernation. Mr. Ired. Mather kept
one in his aguarium nearly all of one winter, It ate nothing, aud seldom moved any member except
its eyes. In deep lakes, however, they ean sink below the reach of surface chills, and here they
arve sometimes caught with a hook through the ice. In the SBouth their activity never ceases. Any
one who has seen Black Bass feeding must have been impressed with their immense power of
movement. They soon become masters of the waters in which they are placed. Sunfish, perch,
trout, young salmon, and even the ravenous pickerel, are devoured. They feed nt the surface on
mwoths, flies, and frogs; they turn over stones in search of crawfish and inseet larve. Rats and
snakes liave been seen in their stomachs. A correspondent of “Forest and Stream?” relates that
once, while fishing in the Chieago River, one of the small frogs used for bait escaped and perched
on a portion of an old wreck above the water, A Black Bass came along, and, lifting hig head frowm
the water, picked off the frog, and descended to the depths below, The angler finds them at the
proper seasons equally eager for fiy-hook, trolling-spoon, or still-bait, and always ready for a strug-
gle which puts his rod and line to a severe test.  Their leaps are almost as powerful as those of the
salmon. The nepro fishermen of IMlorida often surround a body of Large-mouths with a seine, bt
as the lines are hanled in and the are grows smaller the dark forms of the “ Trout” begin to appear,
springing over the corkline and returning, with a splash and a jet of spray, to liberty. 1 have
seen them rise five or six feet above the water. They are said to be taken best at night, or when
the river is hifh and the water muddy. Otherwise they leap over the seine. Exzpert seiners coil
their nets in such @ manuer as to prevent the cseape of part of the sehool. The Small-mouths are
said, generally, to prefer deep or swift, cool watera, while the Large-mouths live in maddy, black
pools, or in the shelter of old stumps and ledges. In IFlorida they lurk among the lily-pads and
aquatic plants in shallow, dark streams, where they feed on a grub called the “ bonnet-worm,”
which barrows in the flower-buds of the “bonnets” or yellow water.lilies { Nuphar advena).

The spawning season ocenrs on the approuch of warm weather, Its-date does not vary much
with Iatitude. In Florida, in Virginia, and in Wisconsin they build their nests in May and June.
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The oldest fish, we are told, sometimes anticipate the ordinary season, while mauy late spawners
are occupied with family cares until the last of July, and some young fish are not ready until
October and November.! Afier the spawning is over the Bass are “in season.”” They take the
hook eagerly from July till November, In the winter they are lIank and black, though in season
- till the ice comes.

Concerning their spawning habits, Mr. Hallock, of the Blooming Grove Association, wrote in
1875: “Four years ago one hundred and thirteen Black Bass from Lake Erie were placed in
Lake Giles, and their progeny has incressed 5o {ast as to tnsgure good sport to the aungler at
any time. The late spawners are now (early July) in their gravel beds, in the shallow waters
alongy shore, protecting either their spawn or their newly-batched fry, as the case may be.
It is interesting to note the pertinaeify with which they guard their precious eharges, and the
vigor with which they drive away depredators and intruders of a1l kinds. They will frequently
allow a bout to pass over them, searcely six inehes above their backs, and obstinately keep their
ground, Sunfish and such are impelled to keep their distanee. There are hundreds of these
bowl-shaped excavations, eighteenr inches or so jn diameter, all along the sandy shallow shores of
this lake, which is very clear, and in the center some seventy fect deen, fed by bottom aprings,”?

The eggs are much smaller than those of a trout, and, being heavier than the water, rest on
the bottom within the limits of the nest. The ouly estimate of their nuwmber with which I am
familiar is that wmade by Mr. I, 1. Sturtevant, who fouund about seventeen ihousand in a Large-
mouth weighing two and one-half pornds. The rafe of growth is easily determined by experience
in artifieial ponds. In Granby, Connecticut, four-pound fish were taken in 1874, the progeny of
two hundred and fifty fish placed in the pond in 1868. Tle eggs regnire two or three weeks to
hatch. The parents watch them. In September the young are about two inches long; when well
fed they grow to four inches the first season., At two years of age they weigh about a pound, few
caught in the North weighing more than four pounds, Leaving the egg in June, they grow totwo or
three inches before cold weather begins—trim, sprightly little darters, with black bands across the
bases of their tails. Another twelvemonth finds them in the garb of maturity, eight or nine inches
long, and with their organs swelling in preparation for the act of spawning, which they are said 1o
undertalke at the age of two years, and when less than a foot long. The ordinary size of the adult
fizh is two and one-half te threo pounds, thongh they are sometimes taken in the North weighing
six or seven pounds. In Flurida the Large-mouths grow larger. A seven or eight pounder is not
unusnal in the Baint John's; and I was told that in March, 1875, o fish weighing nineteen and one-
half pounds was caught in the lake at Gaineaville, Florida.

‘Fish-culturists have made many efforts to hatch the eggs of the Black Bass, and have never
succeeded. Oune reason for their failure, perbaps, lies in the fact that while in the shad and
8lmon the eggs fall from the ovaries into an abdominal eavity, whenee they are easily expressed,
in the Bass and other spiny-rayed fishes thoy are retaived until the parent fish are ready to deposit
them. This failore is the less to be regretted since the young Bass may easily be transported
from place to place in barrels of cool water, and, when once introduced, they soon multiply, if
Protected, to any desired number. : 7

Biack Bass are very tenucious of life. The “Germantown Telegraph” mentions some taien at

—_—

! Mr. Small records the captare of Black Bass containing milt and spawn iz November, in the Pofomac (Forest
and Btream, ifi, p. 212), “‘Sculls,” in the same paper, October 30, states that there are in the Schaylkill Bass with
Unripe Epawn; others in July, *‘R. M. T.” speaks of having seen a Basy of balf a ponnd guarding a nest July X0, in
the Housstonie (Forest and Stream, iii, p. 202). :

*Forest and Btream, iv, 357,




404 NATUORAL HISTORY OF AQUATI( ANIMALS.

10 o'clock w. m., sold and wrapped io paper, lett in & wurm room till 5 p. m., when they were
found to be alive and well.!

The firat experiment. in their trabsportation seems fo have Leen that mentioned by A, M. Val-
enfine, who states that o pond near Janesville, Wisconsin, was stocked with Block Bags abont 1847.2
In 1850, Mr. 8. T, Tisdale carried twenty-seven Large-mouths from Saratoga Lake, New York, to
Flax Pond, in Agawam, Massachusetts, The manner in which the Potomae was stocked with
Bmall-months is also well known. It was in 1833, soon after the Baltimore and Obio Railroad
was finished, that General W. W, Shriver, of Wheeling, carried a number of young tisk from the
Qlio to Cuinberland, Maryland, in the water-tank of a locomotive engine. These he placed in
the basin of the Chesapeake aud Ohio Canal, whenee they soon penetrated to all parts of the
Potomae Basin, and as far down the river as Mount Vernon® The custom of stocking streams
soon became popular, and throngh private enterprise and the labors of State fish commissioners
nearly every available body of water in New England and the Middle Btates hus been filled with
these fish. This movement has not met with universal approval, for by the ilb-advised enthosiasm
of some of its advoecates a unmber of tront sireams have been destroyed, and ecmplaints are
heard that the fisheries of certuin rivers have been injured by them. The resunlis have Deeu on the
whole very beneficial, The Bass never will become the food of the millicns, The New York
market receives probably less than ten thousand pounds of them anpually, and they are nowhere
very numerous, Yet handreds of bodies of waste water are now stocked with them in sufficient
numbers to afford pleasant sport and constderable quantities of exeellent food.

135. THE SUN-FISHES AND THEIR ALLIES.

By Davip 8. JORDAN.
THE RoCcK BASs—AMBLOPLITES RUPESTRIs Gill.

This species is known by the naines of “Rock Bass,” ¥ Goggle-eye,” and “Red-eye.” Allthese
names are It genoral ugse; the first most common in the Lake region, the lagt farther sonth. It is
everywhere abundant in lakes, ponds, and larger streams throughout the Great Lake region and
the Mississippi Valley. It prefers clear waters, and is not often found in muddy bayous. Itisa
bardy and gamy fish, and takes the hook readily. 1t i8 a goed pan-fish, but not large, its weight
seldon exceeding one and a half pounds. Like other #Bun-fishes,” it spawns in early snmmar.

' I'orest aud Stream, i, p. 410.

3 b'orest and Stream, Ii, p. 34L.

3TuE BLACK BAss OF THE PoToMAC.—The Cumberland Daily News cluims for Mr. W, W, 8hriver, of Wheeling,
West Virginia, the credit of originating and executing the plan of transferring the Black Bass, now so abundant in
our waters, from the Ohio to the Potomae. The Daily Newe is no doubt correct. The performanes was one to he
proud of, and proper credit should ba piven to the right maun. It has been well said that he is a public benefactor
who * makes bwo blades of grass grow where only one grew before.” How mueh more is he a poblic benefactor whe
-filln a river with food-fishes whers there were none before. A letter from Mr, Shriver, written in 1860, is republished
in support of the vlaim for him in this matter, in which he aays:

“The snterprise or exprriment vwas contemplated by me long befors the completion of the Baltimers wnd
©Ohio Railroad 1o the Ohie River at Wheeling, bat no satisfactory mode of transportation presented itself nntil the
-completion of that great work (in, I believe, the year 1853), and in the following year I made my first trip, although
I mode everal afteewards in the same year, carrying with me my first lot of fish, in o lurge tin buckes, perforated,
.and which I ad made to fit the spening in the water tank attachied to the locomotive, which wus supplied with
fresh water at the regular water stations along the lina of the road, and thereby succeedod well in keeping the fish
{which were yonug and small, having heen selected for the parpose} alive, fresh, and sound.”

Mz, Shriver mads several other aimilar excirsions, sud on each occasion put the young fish into the basm of the
Chesapeake and Ohio Caual, at Camberland, Maryland, where they had frec egress and ingross into the Potomue
River and its tribnteries. The atonk originally transferred, some ssventeen years ago, has increased predigiousiy.
and to-lay they sbound in the Potomac and all ite tribnturies. They are of good size, frequently being caught o
aveiglh sas much as from three to fonr snd w half or five pounds.— Ballimore Sun, April 28, 1871.

/}.ldf ;_,-?,__.,/{,';Tx
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Rock Bass spawn about the same time as Black Bass. They keep much abont sunken logs,

roots, etc.
THE MUD BASS-—ACANTHARCHUS POMOTIS.

This species is found only in the coastwise streams of ¢he lowlands from New Jersey to North
Carolina, Its habits are similar to those of the Warmouth, but it is smailer in size, and has little
value as a food-fish.

THE SACRAMENTO IPERCH—ARCHOPILITES INTEREUPTUS,

This species is knowu only by the name of “Perch,” a name applied in the San IFrancisco
markets to many very different fishes. 1t has been thus far found only in the Bacramento and
HBan Joaquin Rivers and tributaries. It is abundant in the lower parts of these rivers, large
numbers being shipped to the market in S8an Franeisco. It is there bought aud consumed mainly
by the Chincse, who value it highly, puying for it more than for any other fish which they consume.
Althongh it is an exeellent pan-fish, very similar to the Ulack Bass, we lave never secn auy of
them bought by Amecricans. It reaches a weight of little more than one pound. Nothing distinet-
ive is known of its habits,

THE WARMOUTH—CHENOBRYTTUS GULOSUE.

This species is knmown thronghout the South by the name of © Warmoanth,” The names
“Perch,” “San-fish,” “Goggle-eye,” and ““Red-eye” it ghares with others of its relatives, It is
found in all the lowland streswms from Virginia to Texas, in all the Southern States, and is geper-
ally abundant. Tuo habits, food, size, and valua it agrees closely with the Rock Bass.

THE BLACK WARMOUTH--CHAENOBRYTTUS ANTISTIUS.

This species, known asg * Warmouth,” <« Big-wouth,” «Sun-fish,” “ Goggle-eye,” etc., abounds
in the tributaries of the Upper Mississippi, and is often taken in Lake Michigan. In Illinois it is
an important food fish. In size, habits, and value it is safficiently similar to the Rock Bass.

CoMaON SuN-FISH—LEPOMIS GIBBOSUS.

This iz the common * Sun-fisk,” *“ Pumpkin-seed,” or *Sunny” of the brocks of New York and
New England. It is everywhere abundant in the Great Lake region and in the coastwise streams
from Maine to Georgia. It is never found in the Mississippi Valley exeept in its northernmost part,
its distribution being precisely like that of the Perch. 1t reaches, in the Lakes, a weight of about
one and a half pounds, and as usnally taken is of not over a pound weight, Its flesh is of good
quality, similar to that of other Sun-fish of the sawe size, and is graded as superior to that of the
Pereh, but inferior to the Black Bass and White Bass. It takes the hook freely, and to the small
boy is the perfection of a game-fish. 1Its breeding habits are thus described by Dr, Kirtland:

“This fish prefers still and elear waters. In the spring of the year the female preparas lierself
4 cirealar nest by removing all reeds or other dead aguatic plants from a cliosen spot of a fuot or
more in diameter, so a8 to leave bare the elean gravel or sand; this she excavates to the depth of
three or four inches and then deposits her spawn, which she watches with the greatest vigilance;
and it is curious to see how carefnlly she guards this nest against all intruders; in every fish, even
those of her own species, she sees ouly an enemy, and is restiess and uneasy uptil she has driven
it away from her nursery, We often find groups of these nests placed near each other zlong the
margin of the pond or river that the Ssh inbabits, but always in very shallow water; heunce they
are liable to be left dry in times of great drought. These curious nests are most frequently encir-
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cled by aguatic plants, forming a eartain around them, but a large space is invariably left open
for the adwission of light.™!
So far as known, the breeding habits of the eother species of Sun-fishes agree with those of
Lepomis gibbosus.
THE LONG-EARED SUN-FISH—LEPOMIS AURITUS,

This species, like its relatives, receives the general name of * Sun-fish,” “Brim” (Bream), and
“#Pearch” (Pereh). It is found in all the coastwise streams from Maive to Louisiana, but does not
penotrate far into the interior. 1t seldom reaches a weight of much over a pound, but from its
abundance becomes in the rivers of the South a food-fish of some importance. Like the others, it
feeds on worms, erustacea, and small fishes, and spawns in early summer.

THE BLUE BUN.-FISH-—LEPOMIE PALLIDUB.

This fish i8 known as the ‘ Blue Bream,” “ Blue Sun-fish,” ¢ Copper-nosed Bream,” ete., and in
Kentucky sometimes as the #Dollardee.” This is the most widely distributed of our Sun-fisk,
ranging from New Jersey and the Great Lakes to Florids and Mexico. It reaches a weight of one
and one-half to two pounds, abd forms an important market fish in some places. [$s habits adapt
it espeecially for cultivation in ponds.

LepoMis OYANELLUS Raf, L. MEGALOTIS Baf., L, MINIATUS Jordan, L. PUNOTATDS (Cuv. & Val)
Jor., L. noTATUS (Ag.) Cope, AND L. HoLeroOKII (C. & V.) McKay.

The small Snn-fishes, and several others of similar size, abound in the fresh waters of the
Mississippl Valley, and are known as “Sun-fish,” “Bream,” and “Perch.” L. cyanellus and
L. megalotis are universally abundant both North and SBouth; the others are chiefly Sonthern.
All take the hook readily and are good pan-fish, but from their small size they have no economic
importance, and are valned chiefiy by urching and negroes,

CENTRBAERCHUR MACROPTERUS Jor.

We have never heard for this species any name more distinctive than * Sun-fish” or “Pereh.”
It is found throughont the lJowland streams of the Sonth, from North Carolina to Florida, Southern
Illinois, and Texas, preferring generally rather deep, clear waters. It is rarely seen in upland
gtreams. It is a fish of good guality, but small, rarely weighing more than half a pound. Little
distinetive is known of its habits,

Targ Carico BASS—POMOXYS SPARCIDES.

This species is known by a variety of names, some of the principal of which are the following:
In Lake Brie, and in Ohio generally, it is the “Btrawberry Bass,” or “Grass Bass.” The names
¢ Bitter Head” and “Lamplighter” are also ascribed to it by Mr. Klippart, and +#Bank Lick Bass”
by Dr. Kirtland. In Lake Michigan, the name “ Bar-fish” is in general use, giving place in Illinoia
to the name “Calico Bass.” The latter is the most appropriate of these designations, having allo-
sion to the variegated coloration. In the South, like Ambloplites rupestris, it becomes a *Goggle-
eyo” or #Goggle-eyed Perch.” The Calico Bass ja found in abundance in all the lakes and ponds
of the Great Liake region and the Upper Mississippi. It is also diffused thronghout the Missis-
gippi Valley, and appears in the streams of the Carolinas and Georgia east of the mountains. Its
preference is for quiet, clear waters, with & bottom covered with grass; and in the muddy sloughs
and bayous, where the Orappie is abundant, it is rarely seen. 1% is an excellent pan-Bsh, reaching
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sometimes a weight of two pounds, although not usually weighing more than one pound. Tt is,
like its relatives, gatny, but it is not o voracious as most of them. The following notes on its
habits and value are from the pen of Professor Kirtland:

“The ‘Grass Bass’ has not hitherto been deemed worthy of consideration by fish-enlturists;
Fet, from a long and inthinate acquaintance with its merits, I hesitate not to pronounce it the fish
Jor the million. It is & native of our Western rivers and lakes, where it usually resoris to deep
and sluggish waters; yet in several instances, where it has found its way into cold and rapid
streams, and even small-sized brooks, by means of the constructing of capals or by the baud of
man, it bas adapted itself to the change, and in two or three years stocked o overflowing these
new locations. As a pan-fish, for the table, it is surpassed by few other fresh-water species, For
endurance and rapidity of inerease it is unequaled. . . . The Grass Bass is perfectly adapted
to stocking ponds. It will thrive wisthout care in very small ponds of sufficient deptl. . . . It
will in nowire interfere with the cultivation of any number of species, large or small, in the same
waters. It will live harmoniously with all others, and while its structure and disposition restrain
it from attacking any other but very small fry, its formidable armature of spinous rays in the
dorsal and abdominal fins will guard it against attacks of even the voracious pike.”?

Tae CRAPPIE—POMOXYS ANNULARITS.

This species is commonly called * Crappie” in the valley of the Missigsippl, ther names
are % Bachelor” in the Ohio Valley, ¢ New Light” and “ Campbellite” in Kentucky and Indiana,
“S8ae-a-lait” and ¢ Chinquapin Perch? in the Lower Mississippi. Itis also often copfounded with
the preeeding species, and some of the names of the two are interchangeable, This species is not
often seen in the Great Lake region, but throughout the Lower Mississippi and it{s tributaries it
is very abundant. Its young swarm in all the maddy bayous along the rivers, and great nnmbers
of them are destroyed in the fall when these bodies of water dry up. With the exception of its
predilection for muddy waters, we know little in its habits distinetive from those of the Calico
Bass, and like the latter it is said to be an excellent fish for ponds. Both take the hook, feed
upon small fishes, crustaceans, otc., and both spawn in spring.

138. THE SEA BASS..SEREANUS ATRARIUS.

The members of the Sea Bass family Serranide, are similar in form and habits to the Perches,
from which they are distinguished by certain anatomical charaecters, scarcely tangible to persons
not experts in ichthyology. The family contains s very large number of species, some of which
are to be fonnd in every part of the tropical and temperate seas, On our Atlantic coast there
are some twenty species, while in California there are four at least which are of economic
importance. Certain European members of this family are hermaphrodite, but there is as yet no
evidence that any American gpecies is thus pecunliar.

The Bea Bass, Serranus atrarive, known sonth of Cape Hatteras as the ¢Blackfish,” is the
most important species on our coast. In the Middle States the Sea Bass i called “ Black Will,”
“Black Haxry,” and ¢Hannpahills”; about Newport and New Bedford, “Bluefish,” and at New
Bedford also “Rock Bass” Curiously enough, the Southern name, “Rlackfish,” is also in use
at Oak Blufl, Martha’s Vineyard, and, it is said, also in New Jersey. In Gilts “Catalogue of the
Fighes of the East Coast? it is stated that the name “Black Bass” is also used for the fish, bat

this nsage has not yet fallen under my observation.
... Btorer, in his “Fishes of Massachusetts,” makes the statement that it is keown as the “Black

. '.‘Am_ertea.;;;aportman, February 28, 1874, quoted by Klippart, Report Ohio Fish Comm, for 187576, p. ¥8.
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Bass” and “ Blaclk Fish.” If this was true at the time of Storer’s writing, the usage has since then
undergone a very considerable change. The species shounld be carefully distingunished from the
Black-fish of Loug Island Seand, which is the tautog, a member of a very different family.

It is claimed by gome writers that the Bluck-fish of the South is distinet from the Sea Bass of
the North. This seems improbable, but is worthy of investigation. 7The chief advocate of this
idea was Holbrook, in whose ¢Ichthyology of Seuth Carolina” may be found a statement of the
supposed differences,!

The geographieal range of the Sea Bass, as at present understood, is as follows: It is at home
in alt the waters between the Vineyard Sound and the eastern part of the Gulf of Mexico. Stearns
writes that it is rather abundant at a few places on the Gulf coast of Florida, where there are
rocks and rocky bottoms. In Pensacola Bay they are seen round the piles of stone baliast that
lie in shoal water, and also at sea on the fishing grounds near the entranece. They occur in some
places in Baint Andrew’s, Saint Josepl’s, and Apalachicela Bay. Bouth of these places there is
more or less rocky bottom, showing either in reefs or in chanuel-beds, on which Sea Bass are tound
ia abundance. In the vicinity of Saint Mark’s, Cedar Keys, and Saint Martin’s Reef are some of
the best localities. ¢ It is rarely or never,” says Jordan, “ seen on the sandy eoast of Texas”
This species has already been recently diseovered north of Cape Cod. Previons to 1878 there
were on record onty four instances of its occurrence east of Mobomoy, but in the summer of
1878 several were taken in the Milk Island weir, off Glouncester. There is reason to believe
that fifty years ago the Sea Bass was much less abundant in Southern New England than it is
now. In Linsley’s catalogne of the fishes of Connecticut, published in 1842, the species is deseribed
as a great novelty. It is curions, however, that some time between 1830 and 1840 there were,
aecording to Storer, fifty or sixty vessels fishing for Sea Bass in the Vineyard Sound.

In 1787, if Schoepf is to be believed, they were rarely seen in the New York market. A
diligent search throngh the works of the early writers on the fisheries of New England fails to bring
to light any allusion to them. It woald be interesting to know whether there has actually been
an increase in their abundance, or whether this increase has been, as it geems to bave been in the
case of the Spanish mackerel, due to the introduction of new modes of fishing or the discovery of
new fishing grounds. Sea Bass live among the rocky ledges and “spota of ground?” which
abound along the entire outer caast from Cape Cod to Cape Florida, and in the North it is also
found in the large bays and sounds, like Long Island Sound. In the North the best bass grounds
are in seven to twelve fathoms of water; off Charleston they are at a depth of twenty to forty
fathoms, though throughout this whole region the fish are found also close to shore, and at all
intermediate depths where suitable feeding grounds occar. In the Gulf of Mexico, on the other
hand, they are found, for the most part, in shoal water; indeed all along the Southern coast the
young fish are found close in to the shore, and I have seen a great many taken with book and line
from the sea-wall at Suint Augustine, The temperature of the water affected by this species and
by the red suapper corresponds very closely, and in most instances is probably not less than 50°,
though in the case of the banks of Connecticnt and New York it may be slightly lower.

The Sea Bass is a boitom-feeding and a bottom-loving fish, and rarely comes to the surface.
Whether or not those ocenrring in northern waters migrate southward in winter, or werely go into
deeper water, is not yet ascertained. Aeccording to Captain Edwards and Oaptain Spindie, they

LHorerooxk: Ichthyology of Sonth Carolina, page 49.

*An exception to thia haa been recorded by Mr. Charles Hallock, who writea: “Although the Sea Bass is a bottom
fah, yet once on an eutward-bound voyage to the southward of the Galf Siream we made fast to a ship’s lower mast,
fonnd drifting on the surface, which was covered with clams and barpacles and surronnded with Ses Baas. We
caught all that we wanted and cut loose. They weighed from five to twelve pounds ‘each, snd were sll male-fish.”
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make their appearance in the Vireyard Sound from the Ist to the 201h of May up to the 16th of
June. Captain Spindle states that ne strazglers are ever seen in April.  Captain Edwaids
declares, ou fhe other hand, that they are fouml in that region in the winter. A curelul stady of
their habits woulid form an important contributicn to zoology.

Bass are somwewhat sloggish in their habits  The terperature of the body is low, being very
uearly that of the snrronnding water and the digestion is slow.  Althongh very voracions at times,
they seem very muel less Tat (han bluetisl of the same size, and theiv prowth s less rapid,
They seldon lenve the Dottom, and there is as yvet o evidener tlhat cold woeather drives then far
from their sumwer haouts,  They retrear, in 0l probalility, into water of greater depth, where
they pass the winter in a somewhat torpid state. Tike the tanteg, they appear 1o have o habit
al Iving under loose stones gl in cavities among the rocks. I Lave obscrved this habit in the
tanks of the New York Aquarium.  The food of this species, ag of its ussociates upon the sane
grounds, consists of erabe, shritaps, sgnids, and small fish, 1t is stated that the ntestines of
wackaerel and the stomach of wenlhaden are consitdlered the best bait about Wood’s Holi, Massu-
chusetts, while farther south shrimps and pieces of the flesh of fishes, such as sinall sharks, are
frequently used. They are voracions feeders and easiy taken on the heoel, and their mouths are
tonglt and leathery, so that when once taken they are not easily iost,

Seott states that their feeding time is during the ull of the waters between the turn of the
tides, when they are easily taken by the angler. In the Novth the Ses Buss occupies its teeding
grounds in company with the scuppang or pergy, the foander, and the tantog, while in the Sounth
its associates are the red snapper and the various species of gruut, and on the insheore grounds,
among the rocks, it ccenrs in cowwspany with the shieepshead and the king-fish.

The breeding-time is believed to ceenr in Jualy and Angust. Mr. Dyer, of Naushon, states
that the Sea Bass, when they come into the pounds in the spring, are tall of spawn, ready to
shoot. Young fish, one or two inches long, are abundaut mpong the eel-grass along the shores of
Southern New England. ¢ In the Gulf of Mexico,” according to Stearns, “ they spawn in early
summer, aund the yonng are canght in July and August.”

The average size of the fish in New England is about one and one-half pounds. A Sex Dass
nine inches long weighs about five eunces; ten inclies long, seven to ten ounces; eleven inches
long, nine to twelve ounces; twelve inches long, ten to sixteen onnces; while the length of o
three-pound fish varies from eighteen to twenty inches. They vecasionnlly attain the weight of
four or five pounds, but this is unusual. In the South they are, as a rule, much smaller than
in the North. This is especially the case in the Gulf of Mexico. In these waters, and along the
aotthern part of the Soutl Arlantie coast, they rarely exceed a pound in weight, Large male fish
are remarkable on account of the presence of a lurge hump upon the top of the head. This is
Particularly prominent daring the breeding season, and at this time the colors of the whole body
are imueh brighter. The colored plate of this species, drawn by Mr. Kilburn for Seribner’s “ Gawe
Fisbes of the United States,” represents a large male at the Lreeding season, the only picture of
this kind that has ever yet been made.

The Bes Rase i of interest to fish-eulturists as being the first marine fish npon which the
experiment of artificial propagation was tried in this conutry. This was in June, 1374, when
Mr. Mather fertilized & number of eggs at the station of the United States Fish Commission, at
Noauok, Connecticut. These eges were placed in shal boxes and were watched for several days
a8 they passed through the early stages of seginentation. A storm interfered with the coinpletion
of the experiment.

The Sea Bass is considered one of our most available food-fishes, being especially excellent
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for use in chowders; in this respect o rival of the haddock, its flesh being very sweet, flaky, and
firm, By reason of the harduiess of its flesh it is especially adapted to packing and shipment in
ice, and in suwmer is probully one of the most degiruble fishes to be obiained in the city markets,
The principal cowemercial fisheries are located in the Vineyard and Fisher's Islind Sonnd and the
vicinity, ewrried on by Noank snd New London smaeks off the mouth of the Detaware Bay, and
off Clarleston, South Curoliva, As bas already been stated, s distribaton is very wide all along
the coast, and it is probable that its importanee as a food-tish will inerease in years to come.

There is a stmull species {Serranus trifwrcus) reseming the See Bass which las been fonnd
only in the vicinity of Charleston, outh Carolina, and IPensacola, Tlorida, where it is culled the
“ Rock Bluck-fish”; it occasionally finds its way to the Charleston markets.

THE SQUIRREL-FISH—SERRANUS FASCICULARIS.

The SBquirrel-fish is wsually to be seen in the markets of Clarleston, north of which it has
never been discovered. The following parapgruph from Holbrook’s  Iehthyology of Sounth Caro-
lina” contains all that las been observed regarding its habits:

“ Little can be said of the Irabits of this fish. Lt however appears in our waters in May and
June and remains until November. 1t is oceasionally taken with the hook on the black-fish
grounds, bat is never abundant. Southward it ranges at least to Brazil.,”

137. THY GROUPERS.

THE RED GROUPERE—EPINEPHELUS MORIO.

Xext in importance to the Sea B3ass are the varions species of Grouper, members of the genus
Epinephelus. The “ Red Grouper,” as it is called 