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THE SHAD FISHERIES OF THE ATLANTIC COAST OF THE
UNITED STATES.

By CuARrRLES H. STEVENSON.

INTRODUCTION.

According to the returns of the United States Fish Commission there
were 24,768 men employed in the shad fisleries of the Atlantic coast of
the United States in 1896; the boats, apparatus, ete., employed were
worth $2,040,342, and the yicld of shad numbered 13,053,429, valued
at 81,651,443, These figures include only the common shad (4 losa sap-
idissima), and not the several related species known as hickory shad

-winter shad, mud shad, jack, ete.

The capture of shad is oceasionally reported from certain of the trib-
utaries of the Gulf of Mexico, but it does not exist in those waters in
sufficient abundance to maintain important fisheries. The several
plantings made from time to time have resulted in colonizing shad in
nearly all the rivers of the Pacific slope from San Pedro to Puget
Sound, and the annual yield on that coast approximates 200,000. In
addition to the United States coast, the species is also ecaught on the
eastern coast of the British North American provinces as far north as
the Gult of St. Lawrence, the yield approximating 600,000 annually.

There is no species of fish more important to the residents of the
entire Atlantic seaboard than the shad, and none whose preservation
so immediately concerns a larger number of persons. The yield of
codfish is larger and of greater value, but the fishery for that species
is confined to one section of the coast, gives employment to less than
half as many men, and its prosecution requires costly vessels and appli-
ances, necessitating lengthy trips from port and much exposure and
loss; whereas shad occur more or less abundantly along the entire
coast, ascending the rivers as far as they permit, almost to the very
doors of fishermen and consumers several hundred miles from the sea,
and are caught by all forms of apparatus, from the costly seines and
pound nets near the coast to the roughly constructed bow nets and fall
traps in the headwaters of the rivers.

However, there are few fishes whose geographical range and local
abundance are more easily atfected by agencies of man, and during
the last fifty years the shad fisheries have undergone great changes.
In the carly part of the present century these tish ascended the numer-
ous streams until they reached the headwaters or met with impassable
fulls, and they were caught all along theriver course, every point yield-
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104 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

ing its quota for local use. Not only did this method of reaching the
consumers have many advantages over the present, but it also gave
opportunity for a large percentage of the shad to spawn in suitable
places and thus keep up the supply. There was no concentration at
any particular point, and the limited local demand did not warrant
the prosecution of the fisheries so vigorously as to cut off the run at
points above.

Dams were gradually coustructed along the streams, completely
blocking the passage to the spawning-grounds in the upper reaches.
Then the concentration of the fisheries near the mouths of the rivers
resulted, in certain narrow streams, in excluding shad almost entirely
from the middle and upper parts, restricting or entirely preventing the
reproduction of the species in those rivers. The excessive fisheries
and the destruction of spawn by sewage and by washings from culti-
vated fields, and of young shad by improper modes of capture, make
heavy drains upon the natural abundance of these fish. In a number
of streams on the Atlantic seaboard the fisheries have been entirely
destroyed by these combined agencies, and in most of the others the
number of shad that reach the spawning areas has been so far reduced
that natural reproduction is yearly becoming less effective in keeping
up the supply, and the necessity for artificial hatehing becomes propor-
tionately greater.

The bistory of the shad fisheries shows that there was a decrease in
the yield in nearly every river on the coast until 1880, when the results
of artificial propagation became apparent, not only maintaining an
equilibrium, but increasing the abundance. Siuce 1880 the aggregate
yield has greatly increased, the product in 1896 being 28 per cent
greater than in 1888 and nearly three times as great as in 1880. And
yet 1896 was what is commonly termed an ‘“off” year for shad, the
catch being smaller than in 1895 or in 1897, It should be noted, how-
ever, that this largely increased yield has been accompanied and even
surpassed by an increase in quantity and effectiveness of the apparatus
of capture, but it was made possible by the results of artificial propa-
gation. Comparing 1880 with 1896, it is observed that the increase in
the yield numbered 7,905,154, At 25 cents each, the average price
paid by consumers, this represents an increase of $1,976,288 in the value,
over 60 times the expenditure for shad propagation, a result probably
upsurpassed in any other line of fish-culture.

The supporting of profitable shad fisheries is not the only object to-
be gained in maintaining the supply of shad on the coast. The rela-
tion between the different species of fish in the economy of nature is
not very well understood, but sufficient is kuown to indicate that the
valuable shore fisheries on the New England coast are intimately asso-
ciated with the run of shad and similar species up the rivers of that
section. Seventy years ago the run of fish up the rivers of the New
England States was very much greater than at present, and after the
parent fish had disappeared the waters swarmed with the young, which
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later in the year descended to the sea in enormous schools, attracting
the cod, haddock, and other offshore species, which were caught in great
abundance within a short distance of the coast, rendering unnecessary
the cxpensive and hazardous trips to distant banks. But with the
depletion of shad, alewives, salmon, and kindred species came a corre-
gponding diminution in the number of cod, haddock, ete., near the coast.
And it appears that any measures tending to restore the anadromous
fishes to their former abundance will also improve the coast fisheries.

Another subject requiring attention is the conflicting laws regulat-
ing the shad fisheries in contiguous waters, and frequently in the same
waters when under the jurisdiction of more than one State. Many of
the most important shad streams either form the boundary line
between two States or they traverse more than one State, thereby sub-
jecting them to more than one system of regulations. Thus in the
Delaware River there are three systems of regulations operative, viz,
those of New Jersey, Penusylvania, and Delaware. In the Potomac
there are likewise three jurisdictions, viz, Maryland, Virginia, and the
District of Columbia. The regulations of the shad fisheries on the
New Jersey side of the Hudson River conflict with those on the New
York side of that stream. Also in such rivers as the I’ee Dee, Susque-
hanna, and Connecticut, which traverse more than one State, there is
usually considerable friction between citizens of the two States because
of alleged injurious methods of fishery being permitted in each end of
the river.

The main object of this report is to attract more attention to the
shad fisheries, to the necessity for improvements in the passage of shad
to the headwaters of the rivers, for continued and increased efforts in
the line of artificial propagation, and to the desirability of having
uniform regulations in the various waters possessing similar physical
conditions. It relates exclusively to the fisheries on the Atlantic coast
of the United States and contains no reference to the important results
accomplished in introducing shad into the waters of the Pacific coast,
nor the even more interesting subject of the possibilities of stocking
the Mississippi River and tributaries. The general condition of the
fisheries and kindred subjects are first discussed, and these are followed
by a description of the fisheries of each water area.

In the preparation of this report use has been made of all available
material, acknowledgment being given in cases where other reports or
publications have been extensively quoted. From the reports of the
United States Fish Commission and the State commissions, as well as
those of the Chief of Engineers, United States Army, so many data
have been obtained that it would be useless to attempt to refer in detail
to the authority for each statement theretrom when not of particular
importance. The writer has personally visited and investigated the
ghad fisheries of most of the water areas of the Atlantic coast at
some time during the past nine years, and the result of those observa-
tions is embodied in this report.

~
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The statistics herein given, showing the extent of the shad fisheries
in 1896, which is the year referred to in this report when not otherwise
mentioned, were obtained by agents of the United States IFish Com-
mission. Valuable assistance has been received from Messrs. Ansley
Hall, John N. Cobb, and H. O. Weaver, of the Commission.

MIGRATIONS OF SHAD.

The shad belongs to the migratory class of fishes, being found in the
coastal waters during only a portion of each year. In their annnal
migration mature shad appear in the southern rivers of the United
States in December and January, and as the season advances they
appear successively in the various streams, reaching the New England
waters about May L. After remaining in the rivers several mounths
they disappear, renewing the performance the following season.

The young fry, hatched out in the rivers in spring and early summer,
remain there until the following fall, when they leave for the ocean,
and nothing more is seen of them until they return to the estuaries as
mature or nearly mature fish, supposed to be two or three years old.
Their habitat from their disappearance on the coast in the summer and
fall to their reappearance in the following winter or spring is unknown.
It is likewise unknown whether, as they disappear from the estuaries,
they remain nearby or go far off’ from the shore, or whether they retreat
in a direction parallel with the coast to the warmer waters of the Soath.
Neither has it been established whether individual shad visit the rivers
every year or every two years, but the depletion by casualty and capture
is 50 great that probably only a small proportion ever ascend the rivers
a second time.

In accordance with the old-time theory that all seasonal migrations
were directed toward and from the equator, it was formerly considered
that the entire body of shad wintered in the South and started north-
ward in a vast sehool at the beginning of the year, advancing along the
coast in alimost military array, sending a detachment up each succes-
sive stream, this division, by a singular method of' selection, being the
individuals that were bred in those respective streams, the last portion
of the great school entering the Gulf of St. Lawrence.

But zoologists now recognize a second kind of seasonal movement,
termed ¢Dbathic migration,” by which uniformity of temperature is
secured far more readily than by moving toward or from the equator;
and the present theory is that the young shad hatched out in any par-
ticular river remain within a moderate distance off the mouth of that
stream until the period oceurs for their inlJand migration, and that the
schools of fish are generally distributed oft the coast at all times, enter-
ing the rivers as soon as the temperature of the water is suitable.
Their appearance first in the extreme southern river of the coast, the
St. Johns, and at later dates successively in the mnore northern rivers,
gseems to coufirm this view. There arc exceptions to this order of
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appearance. Tor instance, the Ashepoo and Edisto rivers are many
miles north of the Altamaha or the Savannah, and yet the run of shad
in the former is usunally coincident with the run in the two latter.
Explanation of this is found in the fact that the Ashepoo and the
LEdisto rise in the sand hills and swamps, while the two latter streams
have their sources in the mountains of northern Georgia and South
Carolina; consequently at a given date the waters of the two former
are¢ warmer than those of the Altamaha or Savannah. Hence it
appears that the seasoun of migration is determined by the temperature
ot the water rather than by geographical location,

The following summary shows for the principal water areas of the
Atlantic coast the approximate dates at which shad fishing began in
1896:

; ' |
Wators. I Dato. l Wators. Date.

St.Johng River.......ccevvvvennennanaan, | Doc. 1 | Chesapenke Bay-continued,

Altamaha River.... ceeem..; dJan. 10 Rappahannock River............ ... Mar. 18
Qgeecheo River....... ! 4| TotomacRiver............olll 7
Savannpah River.. i 6 i Nanticoke River. 13
Edisto River.. 7 Choptank River. . 14
Suntoe River. 15 Susquelanna Rive .| Apr. 14

Winyuh Bay 11 ! Delawaro Bay . -.... .| Mar, 13
! .
|
1
|

Cape Fear Riv 21 Delaware Riv Apr. 1
]’:Knlico Sound.. .| Feb. '_! ! Nll\\[" \llork Bay. ?\lur 30
Neuss River. . ..o.ooiiameiiaiiiiaats : 5 udson River.....o.oooiiviiiiennns pr. 1
Pamlico River..........oo..cooaia.. ! 6 [ Long Island Sonnd...oivieniinnianan.. 10
Albemarle Sound.......co.oooiiiia... | 4 Connectiont River................... 13
Lﬁxl):umkc %{ivor. e eeeeeaiieeea. ' Mar, 14 Nurrnglnusmt,]iny. R 2
howan River...................... : 8 1 Caseo BaY eecverianenii e 25
Chesapeake Bay, loworend............. Feb. 26 | Koennebeo River...cceeeeeveeneveennnns May 1
) ¥
James River............ ... ... Mar. 6 ||
Chickabominy River.......cee...... ' 10 |

While the principal motive for, or rather the chief result accomplished
by, the migration of shad into the rivers is the reproduction of the
species, yet it appears that their movements are more immediately
governed by the comparative temperature of the waters than by the
approaching ripeness of the spawn. Tor instance, although they enter
the St. Johns about December 1, spawning does not take place there
until some time in March or April, In the sounds of North Carolina,
and in Chesapeake and Delaware bays, shad enter a month or two
before they begin to spawn. But in more northerly streamns, as the
Connecticut and Xennebec, where the entrance of the tish is delayed
by low temperature caused by melting ice flowing down the river,
spawning occurs shortly after the shad enter.

An interesting fact in connection with the migratory movements of
shad is the arrival of the males several days before the females. This
appears common to all the waters of the coast, the bucks constituting
nearly two-thirds ot the catch during the first third of the season and
the roes being equally predominant during the last third.

The great bulk of shad appearing in the rivers are mature fish,
weighing 2 pounds and upwards, and averaging about 3 pounds for
the males and 4% pounds for the females, Butin the Jower portion of
the estuaries and along the coast there are numerous schools of smaller
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fish, commonly known on the New England coast as ‘‘sea shad,” which
usually appear somewhat later than the grown fish. Exceptiug in
the St. Johns River, Delaware River, and on the New England coast,
comparatively few of the small fish are caught unless unusually low
temperature prevails in the rivers during the fishing season.

A subject about which there is much disagreement is whether shad
spawned in a certain river return or endeavor to return to the same
stream on their reappearance from the sea as mature fish. This idea has
been quite generally accepted, and has to some extent furnished argu-
ments for the prosecution of the work of artificial propagation. Not
ouly has it been contended that shad return to the river basin in which
they were spawned, but that they endeavor to return to the same local-
ity in that river basin. In a letter written by Professor Baird in 1873
to the Hon. Hamilton Fish, then Secretary of State, the following
statement is made:

Anadromous fish, or such as run up the rivers from the sea to spawn, will return,
if possible, to the river in which they first saw the light. So true is this that where
there may be two or three rivers entering the sea in close proximity, which have
become destitute of shad or herring in consequence of long-continued obstructions,
and the central onc only has heen stocked by artificial means, the fish, year by year,
will enter that stream, while those adjacent on either side will coutinue as barren of
fish as before.

While this may be true to a certain extent, yet, as IProfessor Baird
says in the same letter:

1t is difficult to imagine how a shad spawned in any northern stream counld avoid
entering & more sonthern river if in its vicinity.

It seems that fish spawned in Xennebec River are more likely to
return to that streamn than they are to Delaware River, and that shad
fry planted in the Jatter stream will tend to improve the fisheries of

. that section rather than those of the waters of Georgia. DBut how is
it in case of two rivers in close proximity, like the Ogeechee and Savan-
nah, whose eutrances into the sea are ouly 17 miles apart? The young
shad leaving those rivers and remaining in the deep water off the
mouths thereof for a period of two or three years must surely com-
mingle as a result of currents, variations of temperature, search for
food, etc. Again, in the instance of two or more streams which com-
municate with the sea through the same outlet, as the Neuse, Chowan,
and Roanoke rivers, all of which are tributaries of Pamlico Sound, or
the various tributaries of Chesapeake Bay, does the peculiar instinct
common to shad cause them to pass by the mouth of one stream and
enter another mercly because, three years before, they were spawned in
that other river? It appears more reasonable to suppose that shad
remain in the hydrographic area in which they are spawned, this area
including the rivers entering the sea and the submerged areas between
the coast line and the Gulf Stream, and that they seek any suitable
spawning-grounds within that area and do not necessarily return to the
identical river in which they were bred. When shad were introduced
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in the Sacramento River it was supposed that they would return only
to that streamn, but they have since appeared in many of the Pacific
coast waters in which they had not been indigenous and had never
been planted.

Those who believe that shad return to the identical river in which
they were spawned refer to the numerous instances in which the fish-
eries of u certain river have decreased after the shad have been
. excluded, by means of dams, from the spawning areas in that stream.
But those decreases appear to be due ratber to the general depletion of
shad in that coastal area. TFor instance, the Merrimac River was
obstructed in 1848 by a dam at Lawreuce, 25 miles from the sea, yet shad
were caught in considerablo abundance below that dam for a period
of thirty years thereafter, and the decrease in the Merrimac appears
to bo merely an incident of the decrease on the New England couast.
This decrease is appareut in Casco Bay, where neither obstructions nor
spawning-grounds have ever existed. Cowmparatively few shad ascend
the Savannah or the Pee Dee as far as the spawning-grounds, yet the
fisheries of those streams appear to be holding thelr own among the
rivers of the South Atlantic States.

It is well known that in their passage through the coastal W.Lters
shad pursue certain well-detined paths, which, however, may be varied
by unusual conditions of temperature or currents, Thus, in passing up
the lower end of Chesapeake Bay shad usually crowd the western shore,
and are caught in immense numbers in the pound nets set there, while
the nets on the opposite shore take very few, this being due to their
following the thread of fresh water entering from the western side of
the bay. Yet during certain seasons, when quantities ot cold water are
flowing down the Virginia rivers, or during the prevalence of northwest
winds, shad are caught in considerable abundance on the eastern shore
of Virginia and those nets on the western shore take comparatively
few. In entering Connecticut River, shad appear to follow the shore
west of the mouth of that stream, where they are caught in consider-
able numbers for a distance of 10 or 15 miles, yet they are rarely caught
on the shore immediately east of the river. In this instance they are
attracted by fresh water lowing from the Connecticut, which appears
to pursue a southwesterly course immediately on leaving that river.

After entering the estuaries the rate and course of the shad move-
ment up the rivers are influenced by various causes, which are thus
described by the late Coinmissioner McDonald:

If, in consequence of warm rains at the river source, the temperature of the water
becones suitable to the shad at an earlier date than usual, then their upward move-
ment takes place very rapidly, and, we may say, tumnultnously, the great schools of
fish crowding in and moving up all at once, 8o 18 to produce what is termed ¢ glut.”
1f, however, tho temperature of the water rises by insensible degrees with the
advance of tho season, then the upward movement begins when the water temper-
ature of the river has passed above that of the sea, und takes place gradually, the
rate of movement in such cases being slow and the period prolonged. Again, whon
the shad have entered the rivers, the temperature conditions being such as to deier-






