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The blue-fish sometimes make their way up the rivers to a considera-
ble distance, the adults, however, apparently never entering the perfectly
fresh water. They are found in the Potomac as far north as Acquia
Creek, and also far up the Hudson ; iundeed, the young of the year are
taken as high as Sing Sing on the Hudson and other tidal rivers, where
the water is entirely fresh.

As already explained, the relationship of these fish to the other in-
habitants of the sea is that of an unmitigated buteker; and it is able to
contend successfully with any other species not superior to itself in size.
It is not known whether an entire school ever anite in an attack upon
a particular object of prey, as is said to be the case with the ferocious
fishes of the South American rivers; should they do so, no animal, how-
ever large, conld withstand their onslanght.

They appear to eat anything that swims of suitable size, fish of all
kinds, but perhaps more especially the menhaden, which they seem to
follow along the coast, and which they attack with such ferocity as to
drive them on the shore, where they are sometimes piled up in windrows
to the depth of a foot or more.

The amouunt of food they destroy,even if the whole of it be not actnally
consumed, is almost incredible. Mr. Westgate (page 33) estimates it
at twice the weight of the fish in a day, and this is perhaps quite rea-
sonable. Captain Spindel goes so far as to say that it will destroy a
thousand fish in a day. This gentleman is also of the opinion that they
do much more harm to the fishes of the coast than is caused by the
pounds. They will generally swallow a fish of a very large size in pro-
portion to their own, sometimes taking it down bodily ; at others, only
the posterior half. The peculiar armor of certain tish prevents their
being taken entire; and it is not uncommon to find the head ot a scul-
pin or other fish, whose body has evidently been cat off by the blue-fish.
In the summer-time the young are quite apt to establish themselves

.singly in a favorite locality, and, indeed, to accompany the fry of other
fishes, usually playing below them, and every now and then darting
upward and. capturing an unlucky individual, while the rest dash
away in every direction. In this manner they attend upon the young
mullet, atherinas, &e. They are very foud of squid, which may very
frequently bLe detected in their stomachs. In August, 1870, about
Tire Island, Mr. S. J. Smith, found their stomachs filled with marime
worms, a species of Heteronereis, which, though usually burrowing in
the mud, at that season swims freely toward the surface, in ¢onnection
with the operation of reproductien. This, like the squid, is a favorite
bait for the blue-fish ; and they appear to care for little else when these,
are to be had. This fact probably explains the reason why, at certain
seasons, no matter how abundant the fish may be, they cannot be taken
with the drail.

Their influence upon other marine animalg is not always injurious,
Thus, aceording to Captain Atwood, the lobsters have multiplied four-
fold in Massachusetts Bay sinee the blue-fish have appeared there, in
consequence of their driving away the mackerel, which were the greatesy
enemy of the young lobsters. Per contra, however, he remarks that the
blue-fish actually destroy great numbers of mackerel of all sizes, and
they have almost entirely broken up the mackerel fishery in the vicin.
ity of Provincetown, making it necessary for the fishermen to resort
to far distant waters, to which blue-fish have not yet penetrated. Ac-
cording to Dr. Storer, the mackerel fisheries of Massachusetts Bay have
been entirely ruined since 1847. .

The fondness of the blue-fish for squid, Captain Atwood thinks, has
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had a material influence upon the abandance of flounders, which have a
similar proclivity, and appear to depend vpon these animals in greater
part for food. Tlounders have, therefore, greatly diminished in Massa-
chusetts Bay, either from being starved out or obliged to resort to other -
localities.

The blue-fish are not unfrequently found with crabs and shell-fish in
their stomachs, (page 42,) as also eels, (page 44,) which probably they
obtain at night, as it is understood they feed at the bottom at that time,
coming to the surface by day. Thisis proved by the fact that blue-fish
taken in gill-nets are taken at night near the middle line ; but if taken
by day, then near the upper edge.

In the discussion of the question as to whether the decrease of fish
on the south coast of New England has arisen from the multiplication
of traps and pounds, it has been denied that scup form any part of the
food of the blue-fish, it being asserted that the spinous nature of the
fins effectunally prevents such a performance. Apart, however, from the
positive testimony of a great number of persons on this point, I am able
to state in the most emphatic manner that of the large number of blue-
fish examined at Wood’s Hole during the summer of 1871,! nine-tenths
of them had their stomachs filled with scup in greater or less number.
Most of these fish were taken in pounds, in which scap were also caught;
and it would be but the excreise of a natural instinct for the one to prey
upon the other under these circumstances; aid, nevertheless, it is very
clear that the natural defenses of the scup did not prevent their being
swallowed. TIfurthermore, however, the examination of many blue-fish
taken in gill-nets also resulted in finding scup 1n their stomachs. We
may, therefore, readily infer that, while, perhaps, preferring menhaden
and mackerel, as being either more savory or more easily taken from
their swimming pear the surface of the water, blue-fish will feed upon
any animal life to be found in the sea, going nearer the bottom at night,
and coming to the surface by day, and that whatever fish the sea affords
in greatest abundance at the time will suffer most severely from their
ravages. ‘

As already stated, the first blue-fish of the season are caught at the
bottom, while fishing for scup; aund the evidence shows that they are
first taken in gill-nets sunk to the bottom, before they are taken with
theline at the top, this being the evidence of their presence, and before
any indication is seen by their ¢breaking?” at the surface.

According to Dr. Yarrow, this fish, on the southern coast, comes in
from the sea into the inlets on the flood tide, the larger ones returning
on the ebb, feeding in preference in water of 4 to 5 feet in depth.

As already expiained, they seem to know no particular time for tak-
ing their food, being equally voracious day and night.

I regret to say that Dbut little definite is known in regard to the re-
production of the blue-fish. Dr. Yarrow does not give any facts in re-
gard to this subject, at Fort Macon, except that spawn was seen to run
out of a small female caught July 14. Dr. Holbrook is also silent on
this head. Mr. Genio C. Scott says the spawning-beds are visited by
the parent in Jane, and consist of quiet nooks or bays. Mr. R. B.
Roosevelt states that very diminutive young occur in immense numbers
— #

1 Of seven hundred blue-fish the stomachs of which were examined by my assistant, Dr.
Palmer, at Wood’s Hole, between the 2d of August and the middle of September, six
hundred and fifty-five contained scup, in numbers varying from two to ten or inore,
the average being four ov five. Nexf in number to the scup came the butterfish, the
squid, small mackerel, and the sand-smelt. Even young blue-fish of the scason had
entire scup of the year within them,
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along the coast at the end of September or beginning of October.
(Game Fish of America, 1862, 159.) I found the young fish at Carson’s
Inlet, Beasley’s Point, New Jersey, in July, 1854, two or three inches
in length, and more compressed than the adult; but farther east, on
Vineyard Sound, although diligent search was condacted, between the
middle of June and the first of October, with most efficient apparatus in
the way of fine meshed nets, I met with nothing excepting fish that
made their appearance all at onee along the edge of the bay and harbor.

According to Captain Edwards, of Wood’s Hole, a very accurate ob-
server, they have no spawn in them when in Vineyard Sound.  This
statement is corroborated by Captain Hinckley ; and Captain Hallett, of
Hyannis, (page 48,) “does not know where they spawn.” The only
positive evidence on this subject is that of Captain Pease, (page 38,) who
states it as the general impression about Edgartown, that they spawn
abont the last of July or the first of August. He has seen them when
he thought they were spawning on the sand, having caught them a
short time before, full of spawn, and finding them afterward for a time
thin and weak. He thinks their spawning-ground is on the white sandy
bottom to the eastward of Martha’s Vineyard, toward Muskeeget.
‘While not discrediting the statement of Mr. Pease, it seems a little re-
markable that so few persons on the eastern coast have noticed the
spawning in summer of the blue-fish ; and although there may be ex-
ceptions to the fact, it is not impossible that the spawning-ground is in
very carly spring ov even in winter off New Jersey and Long Island or
farther south. It is notimpossible that, at a suitable period after spawn-
ingthe young, in obedience to their migratory instinct, many move north-
ward along the coast, growing rapidly as they proceed. This explaing
the almost sudden appearance of fish of five inches about Wood’s Hole.

We have the statement of Dr. Yarrow that vast schools of small
blue-fish were met with in Beaufort Harbor during the last week in
December, 1871. These were in company with small schools of young
menhaden and yellow-tailed shad, and were apparently working their
way toward the sea by theroute of the inlet. When observed, they were
coming from the southward through the sound, moving very slowly, at
times nearly leaving it, and then returning. The largest were about 4
inches in length, and others were much smaller ; and as many as twenty
schools were observed from the wharf at Fort Macon, each of them oc-
cupying an area of from 60 to 80 feet square, and apparently from 4 to
6 feet in depth. I wonld not be much surprised if these fish should
prove to have been spawned late in the year off the sonthern coast.

The mode of taking these fish varies with the locality, the more pro-
ductive method Dbeing either with weirs, or pounds, or by weans of the
gill-net. In Massachusetts Bay immense numbers are sowmetimes taken
in the brash-weirs, which are very common in that region. During the
night of the 14th of September, 1870, I happened to be anchored oft
Billingsgate Shoal, where one weir took a school of blue-fish estimated at
20,000 in naumber, weighing probably six pounds each. Fifteen carts
were occupied the entire morning in hauling these fish up from the
beach.

At Hyannis, Nantucket, and Edgartown they are taken principally
by the line, althongh a large number are caught about Nantucket in
gill-nets. In 1872, owing to the increasing scarcity, comparatively few
were taken at these places with the line, the supply being furnished
mainly by net.

Farther west, in Vineyard Sound and in Buzzard’s Bay, they are
taken prineipally in the pounds; while still farther to the west and in
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Long Island Sound, they are taken very largely in gill-nets as well as
with the line. Wherever they occur, of course large numbers are taken
with the hook and line by sportsm en and amateurs,

The fish taken on the south side of New England, and off the coast of
New York and New Jersey, are for the most part shipped to New York
for consumption as fresh fish. They are packed in ice,if neara railway
communicating with the cities, and put up in sugar-boxes, about 300
pounds in a box. The fish taken at Nantucket, however, and to some
extent those at Edgartown, are salted and packed in barrels for winter
use.  These contain about 200 pounds each, and are worth $10 per bar-
rel in good seasons.

According to Captain Atwood, (Proceedings DBoston Society of
Natural History, IX, 1863, p. 189,) in addition to their capture in Massa-
chusetts DBay in weirs, they are taken very largely outside by gilling.
For this purpose two boats, each with 450 yards of netting meet, and unite
the ends of their respective nets, and then, moving in opposite diree-
tions, pay out the nets, and then nearly meet with the outer ends, the
net forming a semi-circle. Just before coming together, they turn inward
so as to form a helicoid-curve toward the net. Then, moving outside,
they endeavor to drive the schools of fish into the Lonmvltv of the net,
and thereby cause them to become gilled.

Formerly, when they first appedled they were taken only in the bay,
but of later years, according to Captain Atwood, they have become
bardy, stay later in the season, and are more frequently found on the
outer edge of the cape.

About Nantucket the gill-nets are usually set in a nearly straight
line parallel with the shore; and the fish, according to Mr. Snow, are
captured on the ebb tide. The nets are 23 to 50 fathoms long, and
from 30 to 50 meshes wide, the meshes varying from 4} to 44 inches,
No. 15 or 16 thread. The gill-uets sometimes float at the surface of the
water ; sometimes are sunk nearly to the bottom, as already stated, the
season, the time of day, and time of tide all requiring.to be taken into
account.

At Newport, according to Mr. Taylor, (page 27,) the nets used in that
vicinity are 76 meshes deep, the mesh 44 inches. In these they are
taken about midway, the weight of the fish varying from 24 pounds to
7 or 8.

The usual method of taking them with the line is by drailing or troll-
ing, this consisting in fastening a hook to from 20 to 50 fathowms of line,
the bait consisting simply of a bit of polished metal, which may be cast
around the base of the hook, or of a bit of bone or ivory similarly
placed. This is dragged rapidly through the water, under full sail,
Sometimes the weighted hook is covered by a piece of inverted eel-skin,
one end of which is tied down over the leaded portion, and extending
nearly to the barb of the hook, with a small piece generally play-
ing just beyond; the whole resembling a small shining fish, as it
moves rapidly through the water. They are sometimes, indeed, taken
with a bait of red flannel, or even a white rag; as, when ravenously in-
clined, they will snap at anything they see thus in rapid motion, especi-
ally if it has any resemblance to a moving fish. Menhaden or other
shining fish may also be used to advantage; but it is seldom thought
necessary to take this trouble. The shank of the hook, or metal fasten-
ing, must be sufficiently long to prevent the blue-fish, in their eager
haste to seize their prey, from cutting the cord, as they would bite
through it almost with the precision of a pair of nippers. Indeed, the
end of the line is sometimes connected with the Look by means of a



NATURAL HISTORY OF IMPORTANT FOOD-FISHES. 249

small chain, or else coated with wire. This mode of taking the blue-
fish is wvery exciting, as, when abundant, they usually bite at tie
drailing hook as rapidly as it is thrown out, several fish often being
seen jumping at the same time to seize the coveted but delusive prize.

A mode recently introduced off the coast of New York and New Jersey
consists in baiting certain fishing-grounds with chopped menbaden, and
then anchoring the smaeck. Lines, with pewter squids, are then dropped
overboard and hauled rapidly up. This proves to be very successful,
much more so than trolling.

Although the sight of a school of fish playing in the water is gener-
ally the sign to thrown out the lines, it often happens that stragglers are
picked up when their presence is not suspected, so that in regions
where blue-fish are generally found, it is customary for fishermen to
keep a line out at the stern while making their trips from point to point.
Great care must be taken to keep the hook free from floating seaweed,
which is very apt to become fastened around it, as this invariably
prevents any further success.

Not unfrequently blue-fish are taken when fishing with deep:sea lines
for scup or tautog, especially at night; although the surface fishing is
most customary ahd most productive.

The fishermen of Edgartown and of some other localities on Vineyard
Sound, keep their line, when fishing, well out by means of a stick of
wood projecting from the side, although generally the line is held in
the hand directly over the stern or side of the boat. By the use of a
moderate degree of skill, at least three lines.if not more can be managed
well from a sail-boat, one from the stern and the others from either side.

Another method of taking them is in the surf, when they are near
the shore, coming in either after menhaden or to lie in wait for the
schools of young alewives, as they pass out from the ponds in which
they have been bred. In this case the usual method consists in swing-
ing a weiglited hook several times around the head ; then, by a dexter-
ous fling, throwing it oft as far as possible into the water, and then im-
mediately hauling hand over hand very rapidly. If po fish is hooked,
the same experiment is repeated. Inthis way manylarge fish are taken.

Sometimes also the fisherman turns, as soon as he sees the splash of
the hook, and runs as rapidly as possible up the bank and from the
shore; again to return and repeat the operation. Under favorable cir-
cumstances, this method of fishing is. very productive, resulting in the
capture of large numbers in a short time.

For fuller details of everything connected with the capture of biue-
fish by means of lines, I must refer to the excellent works of Genio C.
Scott, Mr. I&. B. Roosevelt, Mr. Thaddeus Norris, and others, who have
made such subjects a specialty.

Whether the numbers of the blue-fish can Dbe considered as at all di-
minished by any or all these methods of fishing, it is impossible to state,
although I am inelined to the opinion that, if any, it is very slight. As
the fish are not taken when exclusively engaged in the operation of re-
production, there is no special interference with their spawning, and
althiough there has been a variation in abundance, as already explained,
this may be ascribed as well to some peculiar caprice on their part,or to
their finding less food than they require; and consequently their going
elsewhere in search of it. ’

The average catch with the hook of course varies with the abundanee
of the fish and their readiness to bite. According to Captain Pease,
(page 40,) one man, a few years ago, could take about 1,500 pounds a
day ; while, as an illustration of their decrease in number, the largest
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catch in one day in 1871 was 500 pounds, and the average at Kdgar-
town and Hyannis not more than 109 pounds.

On the Carolina coast the best season for fishing is about at slack
water, including the last of the ebb and young flood. At full tide the
success is much less.

Reference has already been made to the number of blue-fish taken in
Vineyard Sound during the season of 1871, these amounting to not far
from a million of fish. At Hyannis alone, notw1thst'md1nrr the decided
diminution in number, as many as 100,000 fish, representm a weight
of half a million pounds, were taken up to the 18th of September, and
shipped by the ears to New York.

Of the winter fishing for blue-fish on the coast of North Carolina, the
principal range, according to Dr. Yarrow, United States Army, extends
from Nag’s Head to Cdpe Lookout, the’ north bank near Naq’s Head
being a favorite locality. The ﬁshinﬂ’ season there lasts about five or -
six weekq, from about the middle of November to the end of December;
and in 1871 there were one hundred and fifty crews engaged. At this
time the fish appear to come in direct from the sea, and after spending
some time there, they pass out again to sea in a southerly direction, this
being possibly the time at which they come in to spawn, although Dr.
Yarrow was unable to detect the presence of any spawn.

These fish are all large, some of them weighing 18 to 20 pounds,
although their average, as already remarked, is about 10. They are
captured by gill-nets made of No. 6 cotton-twine, 200 yards long and
about 50 meshes deep, the mesh itself being 3 inches.

They are also captured, in less number, however, by means of the
hook baited and thrown in the usual manner. Their first appearance is
indieated by schools of menhaden, in pursuit of which they display so
great eagerness as sometimes to run themselves upon the shore. When
a school is seen to approach, the nets are let off from the boats about
half a mile from the shore, so that the fish are gilled as they come in.
The fish are generally of about the same size, and large, no young ones
being found in their company.

A full outfit costs from seventy-five to one hundred dollars, and the
boat’s crew share the profits, which are-sometimes very large; asin a
good season the fish will bring about six cents per pound. As many as
4,000 fish have been taken out at a single haul, but this is unusual.
A fair average is about 3,000 fish to a crew for a season. Allowing
2,600 as an average for the 150 crews, and we have 300,000 fish, which,
at an average of ten pounds each, will give 3,000,000 pounds, amount-
ing, at 5 cents per pound, to $100 000. These figures are believed to be
fully within the mark.

Dr. Yarrow further states, in this connection, that no fish will swim in
their company, large sharks even sometimes losing their fins by them.
The only fish of the southern waters able to protect itself against them
is the largest sized drum. They are, however, devoured in large num-
bers by the porpoises, whicl: follow them to their grounds and make sad
havoe among them. The same is the case farther north. Sharks, too,
doubtless kill considerable numbers.

The economical value of the blue-fish as a food-fish is very great, con-
stituting, as it does, a very large percentage of the food supply, during
the summer, of the people of the coast from New Jersey to Massachusetts.
1t is to be met with in its season in all the markets, and is the principal re-
liance of summer boarding-places near the sea-coast, especially since the
diminuation in the number of the scup and other shore fishes. This is in
strong eontrast to the contempt manifested for them in the earlier part
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of their occurrence during the present century. In one instance (page
183) a fisherman who caught two hundred could not induce people to
steal them, although he left them out all night on a wharf for the ex-
press purpose. According to Dr. Storer, (Pr. Boston Soc. Nat. Hist.,
1852, 289,) a bounty for its extermination was proposed, especially in view
of its injury to the mackerel-fishing. The blue-fish is, however, very sweet
“and savory, but does not keep very well; and the difference in taste
between a fish fresh from the water and one that has been out a few
days, even though the latter be perfectly sweet, is very great. A great
improvement in the flavor of the fish, as well as in the firmness and
whiteness of its color, is effected by killing it as soon as eaught and
bleeding it, this operation being best performed by slashing the gills and
cutting through the throat between them. The fish is well supplied with
blood, as shown by its great muscular vigor, and bleeds very profusely ;
and persons accustomed to its taste when cooked, after being thus
treated, are very unwilling to eat such as have been allowed to die in
the ordinary manner.

As far as T could ascertain, very few blue-fish are used for the manu-
facture of manures or for oil, coming, as they do, when other kinds of
food-fish are scarce. It isprobable, however, that on the sea-coast, when
a very large catch is made, the surplus is applied directly to the land,
as is customary with the menhaden,

The wholesale value of the fresh Dblue-fish varies also with the season
and the locality. At Edgartown the fish were sold in 1871 for about 1
cent a pound; and at Hyannis, Wood’s Hole, and the pounds along the
coast, at from 1% to 2 cents a pound, the price varying with the immedi- .
ate demand. At Beaufort, North Carolina, which is the prineipal mar-
ket for the Carolina blue-fish, the wholesale value is 60 cents to $1 per
hundred. The salted fish bring about $8 or $10 per barrel of 200 pounds.
The retail price varies perhaps less than the wholesale, being generally,
in the markets near the coast, about 8 cents a pound.

There appears to be no foreign commerce in this fish, the consumption
being almost exclusively when fresh, and but to a limmited extent when
salted in barrels.

I have not learned whether the experiment has ever been made of
salting and drying this fish, as is done with the cod family.

There appears to be no fish on the Enropean coast presenting the
same relationship to the other fishes as the blue-fish, which, as already
remarked, exercises a terrorizing influence over other species, either de-
stroying them bodily, or driving them away from their accustomed
abode,.

Captain Atwood refers to the influence they exert upon the shore-
mackerel fisheries of New England. A similar effect is produced in
Massachusetts Bay during the summer upon the fish of the cod family,
the tautog, and other fish, it being understood that when the blue-fish
appear all other fishing ceases for the time. Although such a result of
the return of the blue-fish is not so marked on the south coast of New
England, its exterminating ¢ualities are evident, and need to be taken
very seriously into account in considering the question as to the causes
of the diminution of the food-fishes.

As already remarked, I feel quite assured that this combination of
blue-fish, with the use of traps and pounds, has reduced the scup and
tautog, sea-bass, &c., to their present scanty number on the south coast
of New England. The two causes must be considered as working to-
gether, and deserving the accusations that have been brought against
them. And possibly the effect is about equal, as, although the blue-fish
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destroy the vastly greater number, yet these are the fish swimming in
the open sea and taken after the operation of spawning has been accom-
plished, while the pounds secure particularly the spawning fish, and that,
too, during the few weeks when they school near the shore for the par-
pose of depositing their eggs. Whether the British committee, which
prosgcuted the inguiry as to the influence of nets and traps upou the
fishing, would have decided as they did, to the effeet that they could ob-
serve no evil result therefrom, had the blue-ish becn an inhabitant of
their coast, is a very serious question,



