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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-
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mine a rapid upward movement, yot should the fish encounter floods and consequent
muddy waters, their upward movement is arrested, the schools back down before
the flood, and, if this condition is prolonged, may Lo driven entirely out of the
river. In short, fluctuations in the river temperatnre have corresponding influences
npon the shad movements; any sudden change, whether to a higher or lower tem-
perature, apparently arrests their upward course for a time, and sometimes even
determines a retrograde movement. Many of the anomalies which perplex fisher-
mon in the course of their work may be explained by the varying movements of the
fish as controlled by the water temperature in the rivers. We find, for example, that
while at a particular seine shore during one scason a very large catch is made, yet
in the following season the fishery in tho same locality may prove o failure, although
the general run of fish in the river has not diminished. If we suppose a seine to
sweep the flats at the mouth of such a stream as the Occoquan Creek (a tributary
of the Potomac River), and it we further suppose that the river waters in the
channel are colder than, or as cold as, tho waters of the Chesapeake Buay, the shad
in their movement up the river would avoid the main current and would slowly
work their way up the shores and over tho flats, where the temporature of the
waters will be found to be, under such circumstances, several degrees warmer than
in the channel. Such a season wonld be protitable to a seine sweeping the flats.
Again, if the waters in the main channel of the river wero of suitable temperature,
then the upward movement of the shad would take place in the channel and not
along the flats, Under such circumstances a channel seine would make a very large
catell, while # scine hauled over the flats would probably find very indifferent
fishing.

In their migrations up the rivers shad ascend the stream until the
volume of the water forming the chanuel of the river becomes quite
inconsiderable, or, as is more frequently the case, until their move-
ments are arrested by impassable {alls, dams, or other obstructions,
However, a discussion of the limit of their range in the rivers is

reserved for a special chapter.
RANGE OF SHAD IN THE RIVERS.

In cousidering the limit of shad range in the rivers the principal
points to be kept in view are the size of the stream, uniformity of slope,
and its freedom from dams and other obstructions. No river on the
Atlantic seaboard appears too long for shad to ascend to its head-
waters, provided they meet with nothing to bar their progress. At
present they aseend the St. Johus, in Florida, a distauce approximating
375 iles; the Altamaha 300 miles; the Santee 272 miles; the Neuse
270 miles, and the Delaware River a distance of 240 miles from the
sea. However, these distances do not equal the extreme ranges in the
early part of the present century. Then shad ascended the Savannah
to Tallulah Falls, a distance of 384 miles, instead of 209 miles as at
present. They ran up the Pee Dee to Wilkesboro, a range of 451
miles, whereas the present limit on that river is Grassy Island, 242
miles from the sea, and only one shad was reported from that point in
1896. On James River the former run was 350 miles in length, while
the present limit is at Bosher’s Dam, 120 miles. But the greatest
decrease exists in Susquebanna River, in which shad formerly ascended
to Binghamton, 318 miles from the mouth and 513 miles by water-
course from the sea, whereas at proeseut they do not appear to pass
beyond Clark’s IFerry, 84 miles from the mouth of the river.
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The following summary shows, in comparative form, the original and
the present limit of the shad range in 23 of the prmupa-l rivers of the
Atlantic seaboard :

I 1
i rinal limit of shq ]’rcsent Inn t of shad run,
| Distance | Original t _sh lﬁ_n_m__ | b _l____81_> .
Rivers :01:{)’:“:?” i Dlrsmnco i Dltntnu(,u
: . N . , rom IRTION o
: (i?]t:r:c ! Locality. ! conat Locality. © const
o. i line. line.
JE | -
Miles. © Aliles. Miles.
St.Johns..coeveevinaniannnn.. Y375 Sources........... 475 Sources........... 375
Altamaha .ooooviiiiiiiaa... | 450 Macon.....oooenn. 370 Hawkinsville..... 300
Qgocches..._..................} 350 QOgeechee Shoals .. 200 Millen. ... ....... 100
Savannal ..ol i 425 Tallulah IPalls.... 384 Augusin Daw ... 209
Ldisto.coooeiiiiniiiiiiinaaa., ' 300 Sources ....... .. 300 Joues Bridge ..... 281
Santeo {\\'ntone . 350 Great I'alls . - 72 Great ¥alls....... 272
Congarco. . 410 Green River 374 Columbia ......... 233
PooDeo..oovninainniiiia, 497 Wilkesboro. 451 Grassy [sland .... 242
Cape Fear.....c..o.ooiivenn. .. | 290 Haywood . 210 Smiley Ialls...... 181
Neuso.. ..o 1] Sources...... 340 Figh Dam......... #00
Pamlico-Tar............. ... i 252 Rooky Mount.....] 157 Rocky Mount..... 157
Roanoke ... 457 Weldon 249 Woldon. .......... 249
James.......... ... 420 ... 370 Boshor's Dam .... 140
Rappahannock . 248 Falmouth I"alls. .. 155 Falmouth JFally ... 1565
Potomuce ... 400 Great Falls .. 190 Great I'alls ....... 190
Susquehanng 617 Binghamton 513 Clark's Ferry..... 270
Delaware 457 I)e)msib .. 260 Burrows Dawm..... 196
Hudson .... 314 (zlens I'all: 209 Troy....oeeue .. 164
Housatonic 2062 Falls Village. 150 Birmingham .. 92
Connecticut 409 Bellows Falls. . 204 Windsor Lock: 89
Morrimac . . 140 \Vmuupesuul\u . 125 Lawrence..... 20
Iennebec .. 155 Carritunk JFalls.. 108 Angusta 4
Penobscob..nemnrnriieaiiiii.. 265 [ooeleeeeneniarennns 90 | Verona.. 35

It appears that in 23 of the principal rivers, aggregating 8,113 miles
in length from the coast line, shad formerly existed throughout 6,052
miles, or 72 per cent of the length, whereas at present they are to be found
in only 4,203 miles, a decrease of 1,849 miles. This summary comprises
only the pnncxpal rivers, and if the minor streams and tributaries were
included, the total length from which shad have been excluded would
doubtless appear more than twice as great. TIn much of that length
shad were quite numerous, the catch in many instances exceeding the
yield in the part to which the fisheries are now confined. The upper sec-
tion of thie Pee Dee is supposed to have yielde¢d over 100,000 annually.
In James River, according to the late Commissioner MceDonald, the
annual cateh of shad in the 230 miles from which they are now excluded
was at one time far in excess of the now (1880) entire catch tor the
whole river.” The present excluded length of the Susquehunna for-
merly yielded several hundred thousand anuually, In a report of
special commissioners of Massachusetts, appointed in 1865 to investi-
gate the fisheries of that State, it was estimated that at the boginning
of the present century the annual shad yield in Merrimac River ranged
from 500,000 to 1,000,000 in number, whereas none ascend that river at
present.

The limitation in the range of shad in the rivers is the result of sev-
eral agencics in addition to the size of the stream, the most important
of which are (1) natural falls, (2) insurmountable dams, (3) pollution of
the water, (4) agricultural operations, and (5) extensive fisheries.
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Natural falls exist at the escarpment line in all of the rivers having
their sources above the coastal plane, but in only a few instances are
they of sufficient height to form insurmountable obstacles to the range
of shad, amoung these being Weldon Falls on the Roanoke River, Great
Falls on the Potomuc, and Bellows Falls on the Connecticut, all of
which form absolute barriers to the further progress of shad that may
reach those poinuts, excluding them from the whole of the river above.
Most of the other Atlantic coast streams having their sources above
the coastal plane have Leen made impassable at or a short distance
above the escarpment line by mmeans of artificial dams for developing
water-power or for navigation improvements. In this class are the
Savannah, the Santee, the James, the Susquehanna, the Housatonic, the
Connecticut, the Merrimac, the Kennebec, and the Penobscot, the lengths
from which shad are excluded appearing in the aforegoing table.

Numerous attempts have been made by the erection of fishways
to enable shad to pass above these obstructions, among the costly
contrivances of this nature being those in the Savannah at Augusta,
the Santee at Columbia, the Potomac at Great Falls, the Susquehanna
at Clark’s IFerry, the Housatonic at Birmingham, the Connecticut at
Holyoke, the Merrimac at Lawrence, and the Kennebec at Augusta.
And although these are modern coustructions, designed by engineers
of ability, familiar with the principles of hydraulics and the habits of
fish, none of thewm appears to be successful for shad, this fish being so
timid that it will not enter fishways readily used by salmon, alewives,
and other species. True, a few individuals may pass through some of
them, but the number is not sufficiently large to be of any practical
value, and in & majority of instances where shad are reported above a
dam they have swum over the crest during freshets or they have passed
through breaks in the obstruection.

Access to suitable spawning areas being necessary for the mainte-
nance of the fisheries if natural reproduction is depended on, and as
many of the spawning-grounds are located in the headwaters of the
rivers, it follows that while the exclusion of shad from the upper sec-
tions is the immediate it is not the most important effect of those
‘obstructions. 1t has been the common experience in all the shad rivers
that whenever a high dam or other obstruction has been erected across
the stream the fisheries above that point have at once ceased, and those
immediately below have for a year or two flourished on the large num-
ber whose ascent has been stopped by the barrier, and then they too
have declined. It also appears that the extent of this decrease below
the dam is largely dependent on the nearness of the obstruction to
the mouth of the river and the proportion of the spawning-grounds to
which they are denied access, and if all the breeding-grounds have
been cut off in a definite coastal region the shad have almost entirely
disappeared.

This is clearly illustrated by the conditions in Connecticut River.
The erection of the Holyoke dam in 1849 prevented the fish from
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ascending above that point, and as they strayed about in the river
below the obstruction they were taken in greater abuundance than
formerly. At the Parsonage fishery, near the mouth of the river and
40 miles below the dam, the shad yield during the tweunty years pre-
ceding the erection of the obstruction averaged 9,864 annually; during
the five years following 1849 the annual catch averaged 19,490; during
the next ten years it was but 8,364, and for the following six years,"
18651870, the annual average was but 4,482 shad, less than oune-half
the former yield. The record of the catch on the Connecticut from
1853 to 1896 shows that the total yield below the dam decreased from
nearly 500,000 anuually to an average of less than one-tenth of that
number, In a few rivers the development of water-power has resulted
in completely exterminating the anadromous fishes, this being the case
in the Thames, the Blackstone, the Merrimae, the Saco, and other
rivers. However, instead of the employment of a few hundred persons
in taking fish each spring, the water-power on those streams affords
employment to thousands of mill operatives.

The utility of the spawning areas below the dams has also been
impaired by chemicals, sawdust, and other refuse from mills and towns
on the river banks. In a number of small streams these have almost
completely destroyed the spawning and breeding areas, but regulations
against this practice now exist in many States.

Another factor having some eftect on limiting the range of shad up
the rivers is the increased agricultural operations. At the time of the
settlement of the river valleys most of those areas were covered with
forests, and the ground was carpeted with leaves and moss, which
checked the surface flow of water and restricted its evaporat&n, thus
tending to constancy in the flow of rivers, and freshets were rare and
of insignificant proportions. With increase of population the forests
were cleared away and large areas of land brought nnder cultivation,
causing injurious meteorological changes and more numerous and
destructivefioods. During heavyrains the plowed soil upon the hillsides
is easily washed into gullies through which the cold water is quickly
conveyed to the rivers, filling them beyond their capacity and bringing
into them masses of earth and other débris, thus covering the spawning-
grounds. The freshets are soon over, and the flow of water in the
streams becowes so small that shad are not induced to proceed so far
up as formerly.

On some of the Southern streams decreased navigation has resulted
in reducing the length of shad rauge. This is especially true of the
Combahee, the Ashepoo, the Edisto, the Chickahowminy, the Matta-
poni, and the Pamunkey, the chanunels of which are now encumbered
with drifting logs, overhanging trees, brushwood, and shoals of loose,
ghifting sand, through which a passageway for the ascent of fish was
formerly maintained by navigation and the rafting of timber.

The most important factor in reducing the inland range is the exten-
sive fisheries near the coast. In the first half of the present century

F. R. 98——38
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shad were caught all along the river course, every point yielding its
quota for local use and the limited demand not warranting the prosecu-
tion of the fisheries so vigorously as to cut off the ‘“run” at points
above. But the profit derived from shipping shad to distant markets
has caused a concentration of the fisheries at points near the mouths
of the rivers where convenient shipping facilities exist, resulting, in
certain narrow streams, in practically excluding shad from the middle
and upper sections where the spawning-grounds are located. The eftect
is not so apparent as in the case of impassable dams and natural falls,
for the latter form absolute barriers, whereas extensive fisheries merely
limit the number of fish ascending to the extreme range of the river
and not the length of that range. Yet, in many cases they affect the
future abundance of the species even more than the dams and natural
falls. This is especially noticeable in those narrow streams whose
fluvial characteristics extend nearly or quite to the sea, as in most of
the rivers between the St. Johns and the Neuse, and to some extent in
the Susquehanna, the Hudson, the Connecticut, etc. In the Ogeechee,
Savannah, Edisto, Pee Dee, and Cape Fear, the great bulk of the catch
is obtained in the extreme lower end, within 30 or 40 miles of the sea,
and comparatively few shad ascend as far as the spawning-grounds.
In the Connecticut nearly all the shad are caught within 20 miles of the
mouth. In those rivers the dams perform a very unimportant part in
limiting the run of fish, for few shad ever reach those obstructions. In
the broad estuaries tributary to the sounds of North Carolina and to
the Chesapeake and Delaware bays the effect of the large guantities of
twine is not so apparent; yet, even in those waters only a small per-
centage of the shad reach the spawning-grounds.

EXTENT OF THE SHAD FISHERIES IN 1896.

The extent by States.-—The following tables show the extent of the
shad fisheries of the Atlantic coast of the United States during the
season of 1896, Tirst is presented a series of three tables showing, by
States, (1) the number of persons employed; (2) the boats, apparatus,
ete., used, and (3) the number and value of shad taken, and these are
followed by three other tables showing similar data for each water-
course.. From these it appears that of the 23,128 shad fishermen in
1896, 8,793 operated drift nets; 2,703, stake nets; 4,840, seines; 3,076,
pound nets and weirs; 3,926, bow nets, and 253 operated fyke nets and
miscellaneous apparatus, In addition there were 1,445 shoresmen, 195
transporters, and also many persons operating apparatus in which shad
were taken incidentally. The boats, apparatus, etc., employed aggre-
gated $2,040,342 in value, and the catch of shad numbered 13,053,429,
of which 5,998,143 were taken in drift nets, 1,703,099 in stake nets,
1,999,942 in seines, 3,139,830 in pound nets and weirs, 123,803 in bow
nets, 73,440 in fyke nets, and the remaining 15,172 were taken by spears,

. fall traps, ete.
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Statement of the number of persons employed in the shad fisheries of the Atlantio coast of
the United States in 1896.

Fisherinen.
Total, Shores- | Trans
>, in- o N 4 - |,
Statos. Drift. | Stake- Seine zIz gt“:x:](i Fyke-| Bow- (}e{l]l‘x;t- :i):'%h;f men. |porters. Total.
met. | met. weir, | POt | oL | peons! dupli-
cation.
Florida.......... 857 20 | 487 523
Georgia ......... 604 210 888 888
South Carolina.. 651 145 1, 846 1,646
North Carolina.. 666 989 5, 067 0, 847
Virginia ........ 443 1,046 4,081
Maryland .. 474 4,116 4,514
Delaware........ 14 69 698
Pennsylvania ... 353 joeeen.. 1,115 1,133
New Jersey..... 1,784 | 311 2,701 2,774
New York....... 720 87 1,100 1,116
Connecticut..... 138 |....... 190 190
Rhode Island....l....... [ 6 6
Maine........ ee 124 I ....... 271 271
Total...... ! 8,793 i 2,703 23,128 | 1,445 24,768

a8 wheel, 6 cast-net.

b Wheel.

a3 hedgo, 6 fall-trap.

dFall-trap.

¢ Spoar.

Statement of the boats, apparatus, cto., employed in the shad fisheries of the Atlantic coast
of the United States in 1896.

Boats. Drift nets. | Stalco nots. Seines.
States. ] | !
Length Length r. Length
No. |Value.| No. {yards). ;anuo.l No. (ym‘éu). [Vn.lue. No. (yd%.). Value.
! | |

Florida. ... 251] $0,384] 191 91, 550 $17, 360 10 850, $200{ 24 7,150 82,175
Georgin ... 495 7,023} 280; 36,904 11,788 148 3,288, 1,202|. ... (... ]eeaen..
South Carolina 799; 14,603 271| 85,947| 16,490] 128 8,3 22 1,635 931
North Carolina........ 2,8311 80,388 377| 34,882 6,063|57, 787 230( 76, 658 56, 561
Virgini@ cceeevnvaan. .. 2,028( 77, 0581, 370| 208, 043f 25, b98| 9, 378} 42( 24, 3G]| 19, 005
Maryland . 1,976(104, 49212, 638] 472, 138: 44, 464| 3, 955, 80: 33, 348) 25, 818
Delaware ... 360 15,645 308! 107,361( 12,971 7 68 8,307| 8,187
Peounnsylvania . 468, 21,3840, 173| 70,770 11, 028;...... 06| 19, 305’ 12, 285
New Jersey 1,180/101, 908| 848 546, 807| 04, 5]8i 2, 0627 87| 19, 100; 14, 663
New York 547 26,1065/ 456| 624, 265| 30, 1xu| 1, 403 41| 28,820 6,840
Connectiout. . 102 2, 308i 86| 20,103 4,205......|. 17| 3,048 1,248
Rhode Tsland . 3 90| . [ceens DUROROUR SRR U F L.
Maiue......... reenenan 281| 11,642 228/ 56,2088 2,870...... l ......... : a2l 1, 230i 370

! i ! ) ;
Total.c.oeenennn. 11, 811[472, 044;7. 2272, 445, 048 276, 994175, 4431], 384, 623!110, 442E 719i223, 033142, 076

. | : i |

Tound nets o Miscellano-
State and weirs. Fyko nets. Bow nets. l ous. Shoro | Total n-
8. ] 1 -—=y__=-=--|property. vestment.
No. Value. | No. | Value.| No. ; Value.| No. |Value. :

Florida coevveceaean o ot $34, 468
Goorgia........ 26 208 23, 387
South Carolina .- 20[ ..o . 00 41,038
North Carolina . 1,675 | 182,083 |. 697, 157
Virgfnia........ 1,168 | 236,080 433, 480
Muryvland....... 901 66,816 311, 092
Deluware ... 4 385 44,140
Vonnsylvania...... ool 81,312
New Joreey.....ce.cleaceec]oaui. .. 341,012
Now York...... 12 3,630 77,807
Connecticut cooeeeiforeifociiian,, 8,769
Rhode Island ....... 3 920 1,130
Malne .cooeeeeennnns 183 | 23,840 [.....foennn... [reeeeee 0, 838 45, 060
Total ......... 3,810 | 464,002 708 | 9,174 | 2, 027 | 6,045 245 | 4,758 | 545,747 | 2, 040, 342

a1l purse seine, 960 yards long, worth $350.
b3 cast nets aud 80 wheels and fnll traps.

¢ Wheols.

d3 hedges and 19 fall traps,
e Fall traps or fish pots,
S Spears,
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Statemont of the number and value of shad caught on the Atlantic coust of the United
States in 1896,

Pound nets and

Drift nets. Stake nets. Seines. '
Statos. . - - [P, S, wolre. R
No. Value. No. Value. No. Value. No. ' Value.
Florida .. 333,277 i$53, 677 1,689 $285 | 125,248 | $8, 627
Georgia........ 130, 925 3,838 |eeecnnuci]ieanan-s
South Carolina 83,233 1 6,615 4,262 : 1,107
North Caroling 83, 015 i204. 080 | 532,006 - 90,899 | 478,531 | $90, 690
Virgipia....... 872, 823 39,663 | 151,835 | 12,740 |1,871,074 { 180,197
Maryland.. .| 695, 651 14,059 | 223,351 : 24,499 | 449,507 | 52,058
Delaware . .| 407,542 53,922 ' 7,154 380 53
Pounsylvania.........o.nr- 207,004 | 36,5625 |.....c.o.ifiaiiaoos 308,385 | 40,487 |.cooeeoi]oan...
New Jorsey......cceeeeaaaen 2, 588, 381 29, 095 466 439 © 45, 790 40,377 8,720
New York .o.ooevnvenennnn. 362, 062 68, 345 | 8,091 22, 550 3,041
Connecticut. .. .ceaeennnn . 55,723 7,472 | 1,073 7,003 1, 069
Rbode Island .....canne.... O P P ieseeans 12,472 38,284
Massachusetts............. 22,080 12,442 | 1,380 5, 300 1,165
Maine ceeeverrieneancaceans 68,427 | 6,901 |....ooiiiifennnnnnn 45,825 | 2,512 | 252,486 21. 565
Total ...ocvvvmnnnnnn. 5, 098, 143 696, 147 I1, 703, 009 (309, 166 (1, 999, 942 |245, 869 ;3, 139, 830 | 361, 632
Fyke nets. Bow nots. Mmt.cllnncous Total
Stute. R P e _ —
No. | Value. No. Value. No. anuo No. Vulue
Florida «cveenneecennnnannn. 460, 214 $62, 580
Georgif. ..o .. vviiannnannnn . ik 143, 974 49, 289

146, 627 33,438
2,006, 804 417,243

South Carolina
North Carolina

Virginja...coooeeaaaiaaol % 3,203, 503 807, 055
Maryland. ...oeveamnan.oo, 5 K N 1, 541, 050 166, 551
Delaware . ...ooveaccaanan.. ’ 468, 344 69, 260
Ponnsylvania.............. 3 © 621,239 79,445
Newdersey.....oceeeeeanen ... . . .. 3,338,480 340, 056
New York....ccceeemnnannn 5, 600 699 542,814 74,833
Connecticut ... P 70,288 14,082
Rhode 1sland 13, 632 3, 590
Massachuset . 39, 822 3,236
Maine ....... . P .- A 366,738 : 30,778

Total coeevnneenaa... 73,440 l 10,748 | 123,803 | 25,776 | 16,172 | 2,115 ; 13,053,420 —RSI,MI}

It appears that in the number of persons employed, North Carolina
ranks tirst among the Atlantic coast States, this position being duie to
the large number of bow-net fishermen in the State. Next in order are
Maryland, Virginia, New Jersey, and South Carolina. In the number
of shad caught New Jersey stands first, with a yield of 3,338,480, and
Virginia comes second, with 3,203,603 shad. Virginia usually ranks
first, with North Carolina second, but the catch in those two States in
1896 was unusually small; while it was considerably above the normal
in New Jersey.

The extent by water areas.—No regular shad fisheries are prosecuted
along the ocean shore of the United States, and the great bulk of this
species is taken within the general coast line. With the exception of
a few individuals caught incidentally in the several pound nets along
Virginia Beach, no shad are reported as obtained along the ocean shore
south of Barnegat, N.J. Between Barnegat Inlet and Sandy Hook
Point there are a hundred or so pound nets set for menhaden, flonnders,
bluefish, etc., which eatch 10,000 or 15,000 shad annually. The next
point at which shad are taken outside the general coast line is between
the eastern end of Long Island and Cape Cod, where 3,000 or 4,000 are
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caught each year in pound nets.
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Between Cape Cod and the eastérn

part of Maine mackerel boats catch several thousand shad, and a few
are talken in pound nets set on the coast, 97,665, being thus taken in
1896, making a total of 115,676 shad taken in 1896 along the occan
ghore, against a total of 12,937,753 taken within the coast line.

The following table shows by water-courses the number of persons
employed in the shad fisheries in 1896:

Statement, by water areas, of the number of men employed in each branch of the shad
Jisheries of the Atlantic coast in 1896.

Water arens.

Fishermen.
— ey, e
D . " i |Pound-|
1 Drift-’ Stake-| net  Fyke-| Bow-
* net. ' mnet. , Seine.. and net. net.
! . weir.

St.Johus River .....
St. Marys River. .
Satilla River
Altamaba River .
Ogeecheo River ..
Savannah River..
Combahee River .
Asghepoo River.
Edijsto River...
Cooper River.
Santee River
Winyah Bay and
tributaries ...
Cape Fear River ....
Panlico Sound ..
Neuse River
Pamlico TarRivor.
Croatan and Roa-
R noke sounds. ..
Albemarle Sound..
Roanoke River..
{ Chowan River...
Pasquotank and
Perquimans
rivers
Chesapeake Bay
James River and
tribuiarios ...
York River and
tributaries ...
Mobhjack Bay
Rappahnrvnock
River
Totomac River ...
Nanticoke River
and tributaries
Choptank River
and tributarfes:
Susquehanna
River
Miscellaucous.
Delawaro Bay
Dolaware River ...
Miscollancous
rivers .
Oceoan shore of New
Jersey.........
New York Bay.
Hudsoun River
Long 1sland Sound..
Connectiout River.
Miscollanocous
rivers
Narragansett Bay
and tributaries
Cnaco Ilay
Kennebec River and
tributaries ....
Other Maine rivers..

....... 2] 7! 8
516 101 316, 875
678 | 166 | 108 12
500 | 113 62 o4

..................... T

96 | 114 27| 200
477 21 334 424
si6| s2| 100! 31,
m 68| 115 | 143
98 {.ue.... 072 |.......
275 |"""200 | 156 | 253
622 14| 12 4
1,868 [....... 814 [.......

173

....... 20
0.
Y T
....... 25
26 [.......
12
9| &
46| 231

Mis-

colln- 8iv
neons.| dupli-
scation,

1,

Total,
exclu.

1

o of

447
110
7

w2l 20
480 | 510
094 | 67
305 | 200
17| 35
801 282
967 eee...
870 ....... l
96 0212000 i
453 ... |
273 |70 s
487 [.......
6817 |oeen...
8| m
154 |oooenn.
652 |0
507 | 781
407 1.......

202
2,242

067

870
06

453
1,864
487
617
905
1,154
055

2,605

407

08 foeeeee. S TR SN AR 20| 83 |eeeiiliennnn 83

...................... 3 PO IS SO BN SN AU Y

20|22 P PO IO O I ap [T Fom

83 feeenen. Do 148 e e 200 eeeeeneeed 209

2l feneens R SR IOPROO R Pooal..... | ....... 21

8,790 | 2708 | 4,800 [ 3.070 | 105 | 3,920 | 08 23,128 | 1,4s5 | 195 24,708
i !
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‘The following table shows, by water areas, the boats, apparatus, ete.,
employed in the Atlantic coast shad fisheries in 1896:

Statement, by waler areas, of the boats, apparatus, etc., employed in lhe shad fisheries of
the Atlantic coast of the United States in 1890.

Boats. Drift nets. | Stake nets. Seincs.

Pound nets
and weirs.

Water areas.

No. | Value.| No. | Value. | No. | Value. NO.E Value.; No. :Vulnu.

St. Johns River....c......... 221 | $9,174 | 171 '$17,050 l.......|........ 24 | $2,175 bl | .......
St. Marys River ............. 95 665 1,200 15 $300 . .
Satilla River.............c..o ]

Altamaha River ............. 274
QOgeechee River.............. 84
Savannah River ............. 83
Combahee River

Ashepoo River . 15
Edisto River.... 127
Cooper River ...........c.... 5
Santee River.......povveeene 75
‘Winyah Bay and tributaries.| 553
Cape Four River....ccoeeeen 437 | 2,044 | 224 | 4,735 . .
Pamlico Sound . 235 2650 Loceii]ieenn..s 24,808 | 80,001 .....[........ 171 | 13,885
Neuse River. ... LU 838 | 12,240 38 676 | 3,424 | 3,945 110 | 7,153 87 | 10,378
Pamlico-I'ar River......... Io242 | 4,892 23 197 840 985 50| 7,739 27 3,326
Croatan and Roanoke
BOUNAS. . ceviennnannnn.. 79 6,670 [coeeer]oennnann 5,850 | 7,707 1 3, 000 143 | 11,125
Albemarle Sound. 310 ! 23,622 |..eiifoenennn. 21,085 | 20,944 | 41 12,600 | 612 | 56,215
Roaunoke River . 8| 6100
Chowan River........... 8
Pasquotank and Perqui-
MANB TiVOrs..oouneen---
Chesapeake Bay.............
James River and tribs.....
York Riverandtributaries.
Mobjack Bay ..........

Ratx’)opalmnnock River
Potomac River ............
Nanticoke Riverand tribs..
Choptank Riverand tribs..
Susquehanna River........
Miscellaneous .. R
DelawareBay....ccoaeven....
Delaware River............
Miscellaneous rivers.......
QOcean shoro of New Jersey..
New York Bay ..............
Hudson River..
Long Island Sound . ceen
Connecticut River.........
Miscellanoous rivers.......
Nm‘m%muett Bay and tribs..
ay

CascoBay ..covivannnnnna..
Kennebec River and trib

Other Maino rivers ..........; . N R | ;
Total eeennnenneneennns 11,811 472,044 7,227 |276, 994 75,443 119, 442 710 |142, 076 ia, 810 ‘404, 062
i { | |

Fyke nets. Bow nets. ih]iscelluneous.: Shore Total

Water arens. : © o —=---= prop- | invest-

No. | Value. | No. | Value.| No. | Value. | erty. | ment.

|

St.Johns RIVOT ... i iaeiiaice]nneecfooneaaitiians e eereen 4,349 $32,748
8t. Marys River . S PR lecanaceidicenen foeeronnn S P 2,165
Satilla River.... IS P U DD | PN dewaiannn 90
Altamaha River...ooeovvvineioiaiiac]iaiiaddoaaiaa, 113 $259 4,930
Ogeeched River......oovevvviiiiiiiiei]emeana]eaeaaallie [ 0, 035
Savannah RIVer ...ueeueeenioeecveeees|eeocaa]oearecadenenas [ I, 8,020
Combabes River. JR PON SO IR | ........ 740
Ashepoo River . ] 15 1. 1,088
Edisto River 83 231 5, 740
Cooper River . . do24 68 208
Santee River ... S Y P 55 138 510
Winyah Bay and tributaries. Y PR 279 703 31,619
Cape Fear River........._..o.o.oooo o]t 184 | 480 ! 16, 808
Painlico Sound.. e e . eeeeenn 70, 041
Neaso River...cocvevvvernnnanenniiit]ieeeadlenaaan, 520 1,461 80,978
Pamlico-Tar RIVOr ... cceeeeeecneaac]omenns|iaaennns 120 1 305 24,143
Croatan and Roanoke sounds . 43, 940
Albemarle Sound ............ N 204, 776
Roanoko River .... . 34, 267 46, 827
Chowan River........cocvovnianne. 36, 002 81, 092
Pasquotenk aud Perquimansrivers.)......l........ 10 b2V PR FR RN 11,180 , 552
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Boats, apparatus, elc., employed in Atlantic coust shad fisheries in 1896—Continued.

Fyko nets. Bow nets. [Miscollancous| Shore | Total
Water arens. —— — prop- | invest-
No. | Value. | No. | Value.| No. | Value. [ erty. ment.

]
_— |
s —— l e ] T o e

Chesapeake Bay «..oeieirinanniiinniia oo, eeenaes $01,005 | $324,425
James River and teibutaries...... ..l ... (.. ... e B 3 32,797
York Rier and tributaries. .. | 64 | FO 39,933
Mobjnok Bay.aeearonioanniaiiaaaaa i, .. 20, 826
Rappahannock River 8, ceen 60, 054
Lotomne River ...... . eeelt 120, 904
Nauticoko River and tributarics 143 24,271
Choptank River and tributaries 57 650 30,123

Susquobhanna River.................. : 48,616

Miacellanvous ....... 62,130
Delaware Bay ......... 103, 495
Delawaro River. ..... 305, 789
Miscellancous rivers 12,943
Ocean shore of New Jurney 11,172
New York Bay .. , 464
Hudson River. 69, 407
Long Island Sound 2,011
Connecticut River. 5,840
Miscellaneous rivers ........... . [ 3,804
Narvagansett Bay and tributaries .. 1,130
CascoBay..... ...l - . 5,459
Kennebec River and tributaries. . .- .- | 39,153
Other Mafne rivers .c..oevievereeavenecfomaneafonrnenns ! ! 448
B 7 N 9,174 I2, 027 | 6,045 | 245 | 4,758 ;545, 747 ) 2,040, 342

It will be seen that from St Johns River to Cape Fear River, inclu-
sive, shad are taken principally in drift nets, with smaller catches in set
nets, bow nets, haul seines, and fall traps. Of 826,130 shad caught in
that region in 1896, 602,244, or 73 per ceut, were taken in drift nets;
140,912 by seines; 45,425 by set nets; 36,785 by bow nets; and 764 by
fall traps and cast nets. The principal shad streams are St. Johns,
Altamaha, Ogeechee, Savannah, Edisto, Pee Dee, and Cape Fear. The
rivers ol this section empty directly into the ocean, maintaining their
fluvial characteristics almost if not quite to their outlets,

Next come Pamlico Sound and its important tributaries, Albemarle
and Croatan sounds, and the Neuse, Pamlico, Roanoke, and Chowan
rivers, etc. There the bulk of the catch is by stake nets, pound nets,
and seines, the drift-net yield being of -very small extent. In 1896,
944,582 were taken in stake nets, 521,664 by seines, 478,531 by pound
nets, 46,606 by bow nets, 28,206 by drift nets, and 2,000 by fall traps.-

The shad fisheries of Chesapeake Bay aund its tributaries are the
most extensive and valuable on the coast, the yield during an ordinary
year approximating nearly half the total product of the United States.
Although 1896 was an ‘‘off year” in the Chesapeake, the catch aggre-
gated 4,867,619, nearly 33 per cent of the total yield on the coast. Of
this product 2,320,921 were obtained by means of pound nets, 1,597,944
by drift nets, 433,842 by stake nets, 457,502 by seines, and the remain-
ing 7,410 by means of fyke nets, bow nets, and fall traps.

Next comes the important estuary of the Delaware, the yield in
which, including its tributaries, is usually about one-half that of the
Chesapeake and tributaries. In 1896, however, the yield was some-
what greater than usual, 4,017,462 shad being taken, of which 3,261,457
were secured by drift nets, 744,005 by seines, and the remaining 12,000
by spears, stake uets, fyke uets, und pound nets.
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Northward from the Delaware there are only three important shad
streams, viz, the Hudson, Connecticut, and Kennebec, the yield in
which, in 1896, nambered 588,898, 51,690, and 290,122, respectively. In,
the Hudson, the most important apparatus are drift nets, stake nets,

and seines; in the Connecticut, drift nets and seines only are used;

and

the entire yield of shad in the Kennebec is obtained in weirs and drift

nets.

Besides these three rivers there are numerous small streams and

coastal indentations in which more or less shad are caught each year.
The following statement shows the number and value of shad caught

on the Atlantic coast in 1896:

~

Statement, by water aveas, of the number and value of shad cauglt in each form of appa-
ratus cmplo_/ed on the Atlantio coast in 1896.

I Drift nets. Stake nets.
Water areus [ N .
| No I anuc. No.  Value.®
St. Johms River. .. | 331,033 353,207 |-..n..eevn
St. Marys River .. ! 7, 9, 1,313 2,584 $441
Satilla River...... P00 0 240 |eeeiieccan cevaana.
Altamaha River .. . 17 310 . 5,803 9, 202 i 3,168
Ogeechee River... e 5.:. 425 110,314 [oeceeeeonalioei ..
Savannuh River .. Y 54,200 ¢ 10,196 37 14
Combalieo River...........5.......... [ 3,090 622
Ashepoo River 6,400 | 1,254
Edisto River.... 21,967 | 4,281
Cooper River. 0,
Santee River.....cooovevee]eveaiaaailiaiains, 2, 065 433
Winyah Bay and tribu- |
BArICS .eoeeeninnnnn, 80,250 : 18,527 |..cceen... M
Capeo Fear River.. ] 54,800 | 13,050 [cecevei.iiooennn
PamlicoSound.............cooooiioeeee o 387,230 | 96,249
Neuse River.... . 18,485 | 3,244 26, 483 , 6
Pamlico-Lar River....... 5,221 1,139 8,114 ' 1,832
Croatun and Roanoke
sounds............. i)l 73, 626 ; 15,090
Albemarle Sound . P PN 420, 590 | 82, 664
Roanoke River.. 4,000 480 A 1, 105
Chowan River...... 500 [ PR PN
Pasquotank and Per-
quimans rivera ......[....... . ool 13,424 | 2,670
Chesapeake Bay.. 242,903 | 23,971 84,052 | 0,900
James River and tribs 339,028 . 28,001 | 101,706 . 18, 324
York River and tribs. 350, 441 | 31,201 43,921 | 6,251
Mobjack BaY ....ocvveifoemeian]iaanniiifomaeeiefinaiann
Rappahannock Ri 40,354 | 3,157 | 104,118 | 8,242
Potomac River...... 279,280 | 23,188 11,610 | 1,616
Nanticoke Riverand
utaries.... 117,266 | 11,107 17,065 2,015
Choptank Rive:
utaries........ 120, 261 | 12, 625 36,275 | 3,813
Susquehanna River. 5 540 | 3,040
Miscellaneous river 72,271
Delaware Ba 1, 008 821
Delaware Rive 2, 086, 791
Miscellaneous , 845
Ocenn shore of New Jers L PP §
Now York Bay 03,600 | 7,620 52,275 | 8,328
Hudson River......... . 297,178 | 42,058 | 222,575 | 1,165
Great South Bay and Gardi- |
nor Bay..............
Long Island Sound....
Connecticut River..
Miscellancous rivers.....
Ocean shorc of Rhode Is.

Nnrmgnnsett Bay and trib- |

Semen.

No.

125

5, 2

48

114,077
38, 693

20, 000
132,213
143, 809

60, 450

9,740 !
123,445 ¢

29, 807

67,245
90, 444
40, 899
700
086, 612
56, 603
865
1,010
08, 345

Tound nets and
weirs.

| anuo

00,8531 8130478
22,471 . 3,002
7750 | 1,538
75,016 | 14,311
175,380 | 32,004
125,605 | 22, 400
15,558 | 2,877
1,977,367 | 120,004
31 361
138,805 | 12, 800
140,777 | 17,874
262,504 | 22,016
260,228 | 28, 801
42,143 | 3.732

115, 041

utarfes............... [P O cemnes 3,355
Buzzards Bay and Vine. !

yard Sound .......... | .................................... et
Cape Cod and Massachu-

setisbays............ 22,080 691 9, 087 456 1,015 321
CascoBay .oeveeinonnann.. 6,110 355 40,325 | 2,017 18, 055 1, 208
Konnebec Riverand tribs..[ 60,317 | 5,434 5,600 ! 405 | 234,305 20 328
Penobacot and other Maine |

rivera...... revereanan 12, 000 f1) 32 IR S R s 126 29

Total.eeeue.emannnnn.. {6, 998, 143 600, 147 |1, 703,090 (300, 150 |1, 999, 942 245, 860 |3, 139, 830 | 861, 632
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Statement, by water arcag, of the number and value of shad canght in each form'of appa-
ratus employed on the Atlantic coast in 1896—Continued.

i Fyko nets. Bow nots. Miacellaneous. Total.
Water aroas. T Tl et e It —
No. l Value.| No. | Value.| No. | Value.; No. Valuo.

St. Johns River....cceeveeeenas 456,281 | $61, 024
St. Marys River....cceveeeanne . AL .. 10,103 1,754
Satilla River.........oociiiiaee . . 1,500 240
Altamaha River : . 20,377 10, 086
Ogeechee River......... 65,425 19, 514
Savannah River......... . 64, 400 19, 236
Combahee River 3, 090 622
Ashepoo River.......... . 6, 880 1,381
Edisto River............ ¢ 28,273 5, 843
Cooper River........... 206 . 396 . 128
Santee River................ 7,300 1,547
Winyah Bay and tributaries. . 97, 685 23,031
Cape Fear River.......... 75,315 18, 964
Pamlico Sound...... .. 448,089 = 109,727
Nonsoe River........ ¢ .| 207,062 39, 047

Pamlico-Tar River...........
- Croatan and Rornoke sounda.

67, 082 13,316
169, 541 33,201

Albemarle Sound............ Toenn 735,192 © 140, 169
Roanoke River.. . 169,408 = 20,489
Chowan River............. 183,546 | 34,422
Pasquotank and Perquim- .

ANB TIVOI8 ...oioiiiinicnr]ennnenncfiaanians 276 | 515 8 DR PR, 41,579 7,808

Chesapenke Bay..ceveeeeenonnn S P T T 1,638,844 | 167,020
Jawes Rivor and tributaries.|.. . 495, 762 51, 247
York Riverand tributaries... . 6546, 548 50, 361

Mobjack Bay .ooveeen... 140, 777 13,874
Rn&pahnmlock River. 417,789 385,371
PotomacRiver............... : 684, 063 63, 608
Nanticoke River and tribu- .

taries. .. .ocooooiiiiiaan. 216, 308 20, 668
Choptauk River and tribu-

TAri0B. . civeeinnneenrennan | i 338,420 35, 810
Susquehannn River. P O P 12,100 i 3| 2,008 250 140, 087 20, 153
Miscellaneous rivers.. I 249, 021 81,736

DelawareBay....... 1,103,821 | 104,761

Delaware River. .. 2,778,803 | 300, 598
Miscellaneousrivers.... 134, 838 21, 147
QOcean shoro of New Jersey | 16, 240 3,618
New YorkBay........... 210, 425 30, 941
Hudson River............... 800 teer....| 588,898 83,237
Great South Bay and Gardiner : :
Bay.ceeeoerenrnanonnanaas ! 4, 765 1,002

Long Island Sound .
Conpecticut River.
Miscellaneous rivers

Ocean shoro of Rhode Island..|........ S O E [POPP | 1,051 287
Narragansett Bay and tribu- I .

1) (.1 TN : 1,000 . 306 15, 836 4,237
Buzzards DBay |

Sound .. 3,385 834
Capoe Cod and

bays 83, 082 1,468

Casco Bay .. 04, 490 3,580
Konnebee R | .
ries... 200,122 © 26, 257
Ponobscot ter Maine :
L) ¢ P ceee f12,120 ¢ 041

i
Total .....ocvnenniannnns ! 73,440 10,748 il23, 803 25,776 | 15,172 © 2,115 |13,053,420 '3, 061, 443
. | | :

Tt has been customary heretofore to report the yield of shad in
pounds, but various causes have combined to render it advisable to
report the yield according to the number. It is hoped that this sacri-
fice of custom will not involve any loss of clearness. ,The weight ot
these fish ranges from 1 to 10 pounds, averaging about 3§ pounds. For
convenience of those who prefer reckoning shad according to their
weight, the following summary is presented, showing, by States and by
sexes, the number-and weight of the shad yield in 1896.
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Statement of the number, weight, and value of roe and buck shad caught on the Atlantic
coast of the United States in 1896.

Roe. Buck. Total.
Statos. e
No. Pounds Value. No. Pounds. | Value. No. Pounds Value.
Florida. ........ 171,752 677,954 $26,417] 288, 462| G20, 651|$36, 172 460,214, 1,298, 605, $62, 589
Georgia........ G2, GO4| 204, 641] 23,953 81,370! 24),086| 25,336/ 143,074 536,627 49,289

South Carolina. 70 376, 409,471 19,160 76,251 266,042] 14,276 146,627 671,513 83,436
North Carolina.| 042,843 4, 804 508) 246, 6761, 153. 961| 4,038, 200:170, 667 2, 086, BO4| 8, 842,708 417,24

Virginin ....... 1,574,274, 6,700, 890 198, 7568|1, 629, 229| 4, 460, 8’0-108 207| 3,203,503(11, 170,519 307,055
Maryland‘. i 717,523, 3,205,1021 101,831 823,527 2, 246, 397! 04, 720 1,541, 050| 5,541,490 166, 551
Delaware ......| 282,508 1.442, 318 51,104 185,7461 550,976, 18, UGB| 408, 344’ 1,983, 204' 60, 260

Pennsylv aniz
New Jersey
New York .

Connecticut

372,109 1,839,602 57,019: 249,040. 661, 541| 22, 420 G"l 2!9; 2,501, 143| 70,445
2,132, 031,10, 281, 510, 288, 454 1,200, 449, 3, 628, 316| 71, 602 3, 338, 480|1£ 009, 826l 340, 056
324, 7].!| 1, 563, 783i 65,354, 218,1011 636,763 19,470 54 814! 2,200,546, 74,833
33, 495 150, 811I 8, GZJ' 86,703 110,370, 5,459, 70, 288 261,190, 14,082

Rhode Island .. 7,821, 30, 046; 2, 477| 5,611 17,1160 1,113 13,532, 52. 761] 3,590
Massuchusetts .| 19,035 64,718 1,988 20, 787! 49,434 1, 248| 30, 822| 114, 152, 3, 236
Maine.......... 172, 020 820, 140 10. 448 103,818 584,337 11, dJOl 366, 738 1, 404 477 30,778

Total...... 6 884, 28432, 377, 09411, 081, 3526, ]6;. 145 18, 121, 7661570, 00113, 053, 429 50, 408, 860|l 051, 443
| :

The values set forth in the aforegoing table fail in doing Jjustice to the
importance of this fishery, those figures representing merely the net price
which the fishermen received, this amount being greatly increased by
the time they reached the consumer. Thus the value of the 456,281
shad taken on the St. Johns River in Florida is reported at $61,924, an
average of $13.57 per 100 fish. The cost of packing and expressage to
New York City, for instance, approximates $10 per 100, Then comes
the expenses and profit of the wholesale dealer or commission merchant
and that of the retailer, which may approximate $5 and $12, respec-
tively, per 100. This makes the cost of the fish to the consumer about
$40.567 per 100. Estimated at this rate, the yield on the St. Johns in
1896 was worth 8185,113, instead of the reported value, $61,924. The
average value to the fishermen for the entire yield of the Atlantic coast
was $12.64 per 100 fish, while the consumers probably paid $25 per 100.
Assuming this basis as correct, the consumers paid $3,263,357 for the
13,053,429 shad caught in 1896.

The prices in 183G were unusually small, and this limited the total
catch considerably. During April and May the markets were glutted,
and prices fell so low that many fishermen ceased operations.

The following table shows the wholesale prices of shad prevailing in
New York and Philadelphia on Friday of each week during the first six
months of 1896:

New York. Philadelphia. New York. | l'hilnddphin.
‘Week ending— . Y Woek ending— -
i Roe. | Buck. | Roo. | Buck. | ]luck i Roo.  Buck.
Jan. $1.10 | $0.50 & $1.00 | $0.50 $0.15 ‘ 0. 20 $0. 14
1.00 : .40 1.00 .50 .11 .25- .13
.80 50 1.00 45 .]5‘ .15 07
.75 37 .88 47 .13 .18 .08
3 .88, .30 .95 50 Al .16 .08
Feb. .75 ) 23 .75 32 Bl .20 .10
51 .30 | .80 35 !l .07
80 43| 75 38 ol 18 .09
.80 .38 .90 .42 S .20 .10
Mar. C......... .45 .23 .70 .35 .10 .20 10
13......... 50 .23t 40 20! .12 .25 12
20...ci0a-. 25 L4 40 20" L0 eeeiiiiee aeaen
2T e, 35 17 85 18 | .08 ‘ ................
i
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COMPARISON WITH PREVIOUS YEARS.

In considering the ecomparative abundance of shad it is not safe to
be guided by the results of the fisheries in a single locality or even in
an individual river basin. The catch in each locality fluctuates under
local conditions, and it is only by comparing the returns for a large area
of the coast that it can be determined whether there has been an actual
increase or decrease.

The season of 1880 is the earliest one for which we have accurate or
even fairly reliable data relative to the yield of shad aloug the entire
Atlantic coast or even a considerable portion of that coast. The
adverse agencies tending to deplete the species had then reduced the
yield to a very low point and the effect of artificial propagation had not
become generally apparent. During that year the total yield of shad
ou the Atlantic coast approximated 5,162,315 in number, worth $993,465,
The use of improved apparatus of capture and the more vigorous prose-
cution of the fisheries has resulted in a considerable increase in the
aggregate yield since that season. The yield in 1888 was reported at
10,181,605, for which the fishermen received $1,665,176; in 1892 it was
11,094,665, valued at $1,879,688, and in 1896 it numbered 13,053,429,
worth 81,651,443 at first hands.

While the yield in 1896 was by far the largest of any of the four years
above noted, yet that season was scarcely representative of the last
three or four years. Not only were shad less abundant than usual, but
the prices were so low that many fisheries were abandoned before the
season was at an end. However, in the rivers of Florida and Georgia,
in Delaware River, and Connecticut River the catch in 1896 was the
largest for many years. Irom Savannah River to the Chesapeake Bay,
inclusive, the yield in 1895 and in 1897 was far in excess of that in 1896,

The following summary shows by States the yield of shad in 1880,
1888, and 1896. The returns for 1880 and 1888 were published in pounds,
and in reducing them to number the average weight has been assumed
to be 34 pounds each.

| 1880, 1888. , 1896,
State. i
I Number Valuo. Number, l Valuo. Number. | Value.
Floridp . 71,014 $20, 136 413,714 $88, 030 480, 214 $0632, 689
Georgia. ... 72, 000 17, 841 75, 200 19, 000 143,974 49, 280
South Cm‘olx}m 59, 314 12,432 123, 657 27, 050 146, 627 33, 436
Nort!n Cm’ohnﬂ- .- 920, 360 320, 569 1,608, 774 [ 202,400 | 2,096, 804 417, 243
Virgini@.oeeeeveenan..n . 006, 272 134,498 | 2,816, 235 376, 044 3, 203, 603 307, 055
Maryland.............. . 1,074,121 140, 320 1,698,781 | 218, 230 1,541, 060 166, 551
Deolaware .. seemmeeiecen - 300, 000 52, 500 386, 010 51, 999 468, 344 69, 260
Pennsylvanis.......... . 159, 885 27, 980 396, 340 76, 842 621, 239 70, 445
Newdersoy........-- - 214, 285 36,000 | 1,863,842 | 307,411 | 3,338,480 840, 066
NewYork ...oov....n . 781, 028 138, 680 984, 468 ! 150, 882 542, 814 74,833
Connecticut ......... .. | 376, 581 G5, 902 104, 653 ! 23,786 70, 288 14, 082
Rhode Island. ....... . 13, 743 2,405 4,071 1,213 13, 532 8,500
Massachusetls....... 47,007 8,220 51,310 ; 5,312 39, 822 3,236
Malne coooenn e aaann 165, 805 11. 876 242, 835 ! 24,308 366, 738 30,778
Total ivovveuanneennn. , 5,162, 315 993,465 § 10,131,605 | 1,665,176 | 13,003, 429 | 1,651, 443
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It appears that since 1880 there has been an increase in the yield in
every State south of New York, and from that point northward there
has been a decrease in each State except Maine. The greatest increase
has occurred in New Jersey, the yield of shad in that State in 1880
numbering 214,285, which was increased in 1888 to 1,863,842, and in
1896 to 3,338,480. Virginia ranks next with an increase from 906,272
in 1880, to 2,096,304 in 1896, The largest decrease has occurred in Con-
necticut, where the cateh in 1880 numbered 376,681, and in 1896 only
70,288,

The yield for the entire coast shows an increase of 97 per cent in the
cight years from 1880 to 1888, and from 1888 to 1896 the increase was
28 per cent. The value of the shad, however, docs not show so great
an increase. Indeed, comparing the returns for 1888 with those of 1896,
we find that while the total number of shad increased 2,871,824, the
value decreased 813,733, The average price received by the fisherien
for shad in 1880 was $19.28 per hundred; in 1888, $16.35, and in 1896,
$12.65 per hundred.

In considering the recent yield of shad with that prior to 1880, few
data exist on which to base satisfactory conclusions. It is well to guard
against placing too great confidence in estimates as to the early abun-
dance of these fish. In the report of the Maine Fish Commission for
1867, the yield of shad on the Penobscot during the preceding season
was estimated at 2,500,000 in number, but a careful survey of the
fisheries of that river during the following season, made by the same
commissioners, showed that the number of shad caught approximated
only 5,000, If this correction had not been made, the former number
would doubtless have prevailed as the basis for comparisons of the former
and present abundance of shad in Penobscot River. In the Gazetteer
of Virginia, published in 1835, is an account of the fishery resources
of Potomac River, which includes the remarkable statement that in a
good season of six weeks the cateh of shad on that river numbered
22,500,000, while the alewives caught annually reached the remarkable
number of 750,000,000, And this estimate has been used by many
writers as a basis for lengthy discussions of the decrease of shad in the
Potomac.

True, there are numerous records, kept with great accuracy, showing
the yield of shad at individual fisheries, and even for entire river basins,
for periods of 20,40, and even 60 or more years prior to 1850, but they can
not be taken as & basis for determining the abundance or comparative
yield of this species all along the coast. Great changes have occurred
in manner of prosecuting the fisheries and even in the fishing-grounds
during the past half century. IFormerly the great bulk of shad were
caught by means of seines, while at present the large catches made by
drift nets, stake nets, pound nets, etc., leave a comparatively small
number to be caught in the original form of apparatus. Also the large
inerease in the amount of apparatus employed results in o much smnaller
average catch for each individual apparatus. 1fonly 20 seines or pound
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nots are used in a certain water-course, it is to be expected that the aver-
age catch per net will be greater thau if that number be increased to
100. And while probably in many of the water areas along the coast
the average catch of shad per net is less at present than formerly, yet
it is equally probable that the present aggregate yield of shad is much
greater than ever before.

An account of the comparative abundance of shad in each water area
will be found in the latter half of this report, containing a discussion
of the fisheries of each separate locality.

‘We must not overlook the great length of water-courses formerly
abounding in shad from which these fish are now excluded by means of
dams and other obstructions. But to offset this there has been a great
extension of' the fisheries into water areas in which no shad whatever
were caught half a century ago. Formerly the great bulk of the yield
was obtained from the middle and upper sections of the rivers, while
at present nearly all the catch is obtained in the lower section and in
the salt water of the estuaries. The extension of the fisheries into the
estuaries is of recent origin, dating only from the middle of the present
century, and their development has been principally during the past
twenty years. It requires large and costly apparatus to prosecute the
fisheries there, and forms suitable have come into use only quite
recently,

With the exception of drift nets in Delaware Bay, New York Bay, and
one or two less important places, and the mackerel purse seines, which
take a few shad on the New Eugland coast, pound nets and stake nets
are the ounly forms of apparatns employed in catching shad in salt
water.

Over 90 per cent of the shad caught in salt water of the Chesapealke
region are taken in pound nets, yet the use of that apparatus there
dates only from 1865, and not until 1875 were they extensively employed.
Stake nets and pound nets, which cateh practically all the shad taken
in the salt water of North Carolina, have been used in that region only
sinco 1865. 1t thus appears that, while the up-river tisheries are .
decreasing, a very large area is being added to the fishing-grounds.
At present nearly half of the total shad yield on the Atlantic sea-
board is obtained in salt water, and those fisheries are becoming more
extensive each year.

The following summary shows, approximately and in comparative
form for each water area, the number and value of the shad caught in
1896 and the number and percentage of those taken in salt water.
The line of demarcation between the salt and fresh water of the estu-
aries being indefinite and variable, this table is ounly approximately
correct for certain regions, but the percentage of error is too small to
materially affect the general result,
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Table showing the number and value of shad taken in 1896, and the number and percentage
of those taken in salt water,

Total yield. Yield in salt water.
Water areas. 1
Number. Value. Number. . Per cent.
i
St.Johns River...c.ceiiiiiiereienaeeecsossetsoneannns 456, 281 $61, 924
St. Marys River...oeceeaiaiiiiiiiinees . 10, 193 1,754
Batilla Raver. ... ...l Lot . 1, 500 240
Altamaha River ... .o ocoiiaiianaiais . 29, 377 10, 096
Ogeechee River........coo oviiiian.n - 65, 425 19,514
Savannah River .........ooiiaaiiant - 54,408 19, 236
Combahes River.....coocvenniiiiiaaan . 3,080 622
Ashepoo River....cooeeoiiieaiiian.. . 6, 880 1,381
Edisto River..ccceeevoioiaiiioiiiiiaiianen .. 28,273 5,843
Cooper River......cooeeeeeiiiiinniaien . 396 126
Santee River.......ocoooiioiiiiieninninns - 7,309 1,547
Winyal Bay and tributaries............. . 97, 685 23,031
Cape Fear River.....cccovviimainnnnnnnans . 75, 315 18, 064
Pamlico Sound..ceeeennenacaaiovniiianns . 448, 089 109,727 448, 089 100
Nouses River..c.coeeieaaniioiaaaen. . 207, 052 39, 067 82,238 39.72
Pamlico-Tar River. .ccceenvennae. 67, 082
Croatan and Roanoke sounds.... 169, 541
Albemarle Sound . 735,192
Roanoke River. 169, 409
Chowan River ........ceieieanacnoan.n . 183, 545
Pasquotank and Perquimansrivers.... 41, 579 8
Chesapeake Bay .....cooovieeniinninanna. 1, 638, 844 167,920 | 1,428,327 87.15
James River and tributaries............. 405, 762 61,247 100, 379 20.25
York River and tributaries................ 546, 548 50, 361 182, 3756 33.37
140,777 13, 874 140,777 100
417,789 36, 371 194, 067 48.45
684, 063 63, 608 210, 480 30.76
. 216, 308 20, 668 42, 405 19. 80
Choptank River and tributaries ........... . 338, 420 35, 810 136,972 40.47
Susquchanna River.......o.ooveiiiiiens 140, 087 20,153 |.eeiiiiediieiiann.n
Migcollaneous ...ocveevninennranannceanans 249, 021 31,736 20, 851 11.98
Delaware Bay...coeeeieaeceeacirienniianns 1,103, 821 104,761 | 1,103,821 100
Dolaware River.ce.cooveeeimeaionceecencenans .| 2,778,803 300, 598 976, 669 85.13
Miscellaneous TIVOr8. ..ovoeeanricieeneaannns 134, 838 QLT foeee i i
Ocean 8hore of New Jorsey «cc.cceeeeceecnnen 186, 240 3,618 13, 7656 84.75
Now York Bay .cocceamiieiiiinnnnnnnannns 216, 425 30,941 213,925 08.84
Hudson River ....ooooooiine i, 588, 808 83,237 |.eeieniena]eeiaeeaann
Great South Bay aud Gardiner Bay.......... . 4,755 1,002 4,755 100
Long Island Sound -cccovvennnniiniannn., . 9, 427 2, 399 9,427 100
Connecticut River.......c.ccciceaieniaaans 51, 690 9,508 [ceeceeainii]eninaannnn
Miscellaneous rivers. 18, 202 3,324 |.eeceneai]ieanaaaas
Qcean shore of Rhode Is . 1,051 287 1,051 100
Narragansett Bay and tributaries . 15, 836 4,237 2,163 13. 66
Buzzards Bay and Vineyard Sound 3,885 834 3, 385 100
Cape Cod and Massachusetts bays. 33, 082 1, 468 33, 082 100
CascoBay ...cvenieiiiiianiaan 64, 400 3, 580 64, 400 100
Kennebeoc River and tributaries . 200, 122 26, 257 55, 087 10, 30
Penobscot and other Maino rivers . 12,126 6,941 6, 000 49, 48
1T T s 13,053,429 | 1,651,443 | 5,859,184 45.20

The preceding summary shows that in 1896 45 per cent of the total
shad yield was caught in regions which half a century ago yielded
none whatever, this in some measure compensating for the 3,700 miles
of river course from which they are now wholly excluded and the lengths
from which the exclusion is partial. It thus appears that the prin-
cipal change in the fisheries during the past fifty years has been one
of location rather than extent of the total yield, the great increase in
the estuarics compensating for the decrease in the headwaters. This
change in the fishing-grounds results in a large portion of the fish being
taken before they reach the spawning areas in fresh water, thereby
preventing them from adding their quota to future supply almost as
effectually as though they were excluded therefrom by means of dams
or otherwise. But the same result is accomplished when the fish are
caught after reaching those areas, and before spawning. Furthermore,
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moving the seines and other apparatus of capture over the spawning-
grounds disturbs and drives away the fish from those areas and destroys
many of the eggs and young shad already there.

The construction of dams has excluded shad from a large portion of
the spawning-grounds, notwithstanding the erection of fishways in
those obstructions. Sawdust, chemicals, and other refuse, and agricul-
tural operations, have greatly impaired the utility of the spawning
areas even now available, and the extensive fisheries have very largely
decreased the number of shad reaching those areas. These adverse
agencies have reduced natural reproduction to almost un insignificant
factor in keeping up a supply ample to maintain the present fisheries,
rendering artificial propagation essential to their prosperity. They so
affected the abundance of shad that during the Seventies the returns
of the fisheries reached a minimum. Then the results of artificial
propagation began to appear, notonly maintaining an equilibrium, but
greatly increasing the abundance. While the increased yield was pre-
ceded by an increasein the quantity of apparatus used, yet it was made
possible by the greater abundance of shad due to artificial propaga-
tion. Comparing 1880 with 1896, it is observed that the increase in
the yield numbered 7,891,114, At 25 cents each (the average paid by
consumers), this represents an increase of $1,972,778 in the value, over
sixty times the expenditure for shad propagation, a result probably
unsurpassed in any other line of fish-culture.

The geuneral condition of the shad fisheries along the entire coast
having been noted we now proceed to a description of the fisheries of
each individual water area, those areas being grouped according to
States, beginning with the southernmost and proceeding northward.

THE SHAD FISHERIES OF FLORIDA.

The extent by water areas of each branch of the shad fisheries of
Florida in 1896 is presented in the following series of three tables,
showing (1) the number of persons employed, (2) the boats, apparatus,
ete., used, and (3) the number and value of shad taken. There are but -
two rivers in this State which support commercial shad fisheries, viz,
the St. Johus and the St, Marys.

Statement, by water areas, of the number of peraons employed in each branok of the shad
JSisheries of Flovida in 1896.

Fishormen. .
Waters. AN sme ey smmee ——-- - L Sliores-| Trans- Total.
lzlx;'{t !Sotwnet.' Seino. | Total, { TuOU. porters.

St. Johns Rivor: ]
From sen to Jacksonville................ 202 el 202 16 2 310
Palatka seotion ...-..- . F 1 R [ 38 Tleeeeenns 45
TPPer St. JONDS. ceevenrnnnrnreerneaann .. | Tleoeno... 116 117 8 3 128
St Mjl)lrye RIVOL. «ovenurnereceneneoaeanioiy 2, 20 |eeeennn 40 foeernnifeennnans 40
B 1711 7 R T T T T 357 l 20 110 487 31 5 523
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Statement, by water areas, of the boate, apparatus, eto., employed in the shad fisheries of
Florida in 1896,
Boats. Drift nets. | Set nots.

Waters. — . -

I\o anllu, ! No. iLengt‘h anue No L(,n[,th | Vuluo

St. Jobns River: “ards. i
From sea to Jacksonville .............. 146 | $7,720 | 146 | 83,500 1$15, 625 -
Palatka section 42l 394 22 | 5,250 | 1,260 .
Upper St.Johns 54 1,060 3 l. 400 165
$t. Murys River P30 20| 20| L4wo| 300
TOEAY evnemrrecnrnneneeeneencneas [ 251 9,384 | 101 ‘ 91, 550 i 17, 350
[P R S _
. Seines. . Total
Waters. . mem e e —l S)h»gzg' inveat-
No. | Longth. | Value. |p POTLY-" “ment.

St. Johns Rivoer:

T'rom sea to Jackaonville. ..o, iiiii it fieeeea| e i teaaes ceeeeeaae: $3, 014 $26, 959
Palatka section .......... i 40 2, 054
Upper St. Johos....... 3,735
St. Marys River ...o.ovveereiiniiarniieieroneicneaaaans 710

TLOLAL -« e e eeee e ee e e ae e ns 24‘ 7.150| 2.175‘ 4,540 | 33,468

Statement by apparatus of the yicld of shad in the waters of I'lorida in 1896.
Dn(t, ue(s ’ Sot nets. Seines. Total.

Waters. it : - -
No. | anuo No. | Valus.| No. |Vuluo. No. |Value.

St. Johns River: ~! ‘

From seu to Jacksonville. . ... 201,116 $47 T20 feceeecfiveaafoeanannns [P 291 1168 | $47,720
Patatka scetion. .. ...ooooool. i7, 300 ' 5,222 o 5,222

+ Upper St. Johns.............. 2,017 | 355 8,082
St. Elrys River....ceeeevaaa.. 2,244 | 380 | 1,089 : $285 |......nnn A I 3,033 1 665
Total ..oovenvnnnnnanans, 333,277 | 53,077 i 1,680 285 | 125, 248 i 8, 627 l 400,214 i 62, 589

ST. JOHNS RIVER.

St. Johns River has its sources in the swamps and marshes of castern
TFlorida, flows nearly parallel with the coast a distance of 375 miles,
and enters the ocean near the northeastern corner of the State. 1t is
navigable to a point about 300 miles from the mouth, and steamers
ascend regularly as far as Sanford, 230 miles by the river course from
the sea. It is very broad, the width in the lower 100 miles being from
1 to 5 miles, and for two-thirds of its length it is over a mile wide,
often expanding into spacious lakes. There are no permanent obstruc-
tions to the passage of fish, and shad ascend nearly to the sources of
the river. The St. Johns differs from all other streams on the Atlantic
coast of the United States in that its sources are in warmer latitudes
than its entrahce into the ocean. All the other streams run south and
east, and the water flowing therein is much cooler during the winter
and spring than the sea water. The effect of this peculiar condition is
thus described by the late Marshall McDonald:

In thoe St. Johns River, Florida, shad appear several months before the spawning
time, and although this is not largely in advance of the samo season in rivers as fur
north as certain tributaries of the Chesapoake, yet by reason of their early presence
in tho St. Johns the fisheries are prosecuted during the entire winter. They do not
euter the river at this time for the purpose of spawning. By reference to tables giving
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the temperature of the St. Johns River at Jacksonville, it is seen that the tempera-
ture of the water gradually descends, reaching 60° ¥\, at Jacksonville abont the last
of November. This date is coincident with the first appearance of shad in the St.
Johns. * * * Inallotherstreamsonthe Atlantic constthe fish appear to wait unti-
the temperature of the river has risen above that of the salt-water area into which
the river empties before they ascend in the spring. The migration of shad into the
St. Johns River is clearly not for the immediate purpose of spawning, as that opora-
tion i8 not performed for months, but in order that they may keop within the limit of
the hydro-isothermal area appropriate to them. Wo must suppose that the temporal
ture of the ocean waters, on the continental plateau outside the coast line, is higher
than 60° F., and although uncongenial to the fish, yet they must necessarily remain
in that temperature until the waters of the St. Johns, cooling as the winter advances,
have fallen below the temperature of the outside waters. Assoon, therefore, as water
of a lower temperaturo than that in which they are commingles with the ocean water
it serves us an incentive—as it were, the signal—for their migration into the estuary
of the St. Johns.—(Natural History of Aguatic Animals, pp. 599-602.)

Shad fishing on the St. Johus is of recent origin. Indeed, it is
claimed by some persons that sbad have run up this river during the
last forty ycars only, but this is doubtless erroneous, the absence of
extensive fisheries before the Sixties being due to inadequate shipping
facilities and insufficient local enterprise. Dritt nets were introduced
here about 1860, and their use increased quite rapidly, most of them
being operated by fishermen trom Conpecticut and New Jersey. The
war interrupted all fishing except for local use, but at the close of hos-
tilities the operation of drift nets was renewed and greatly increased.
It is veported that, in 1873, 94,000 shad were caught with 30 nets oper-
ated from New Berlin, about 10 miles from the mouth of the river, and
that in 1876, when shad were unnsually abundant, the average catch
at New Berlin was 5,000 per net. At Palatka, 100 miles {from the mouth
of the river, drift nets were first used in 1872, and 7 nets in 1876 caught
66,000 shad, the largest yield in any one net numbering 11,000,

In a letter from Jacksonville, dated in Januwary, 1874, Dr. Charles
Koch says:’

From the bar at the mouth of the St. Johns River up to Palatka 75 to 80 nots are
fished during the shad season. These nets are 200 yards long and 10 feot decp and are
get in from 10 to 12 feet of water, In 1873 the product of tho shad fisheries am--unted
to 250,000 shipped or consumed. The average price at Jacksonville was 15 cents
apiece.

Mr. R. E. Earll estimated that in 1877-78 there wero 80 drift nets on
the river and that the average catch was 2,500 each, making a total of
200,000 shad for that season. He further states that the yield for the
previous season approximated 280,000, and for 1875-76 the yield was
about 160,000 or less. The Tenth Census reports the yield in 1879-80
at 251,700 pounds, but it does not appear what basis has been used in
reducing the number to pounds. No mention is made in those esti-
mates of the use of seines,

The yield of shad on the St. Johns in 1890 was the largest for many
years, numbering 872,074, During the four years following the catch
gradually decreased; but in 1895 it was somewhat better, and this

¥, R, 98—9
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increase was continued in 1896. In the last-named year the entire
yield was 170,252 roes and 286,029 bucks, a total of 456,281, of which
331,033 were taken in drift nets and 125,248 in seines. Comparing the
number of fishermen in 1890 and 1896, it appears that the yield of
872,074 shad in the former year was obtained by 442 men, whercas the
456,281 shad in 1896 were secured by 447 fishermen, an increase of 1
per cent in the number of fishermen and a decrease of nearly 50 per
cent in the number of shad secured. The catch in 1890 was made with
191 gill nets and 10 seines, while in 1896 there were used 171 gill nets
and 24 seines.

From the foregoing it appears that the yield of shad on the St, Johns
during the years noted has been as follows: :

No. of No. of
Year. shad. ” Your shad
1864 . .. ieieiiiiiiiiee i None re- |\ 8- 200, 000
ported. | 1880.cc.ueniimiiiiiiaiiiiiiiaiiaaaes 71,914
250,000 | 1890, .. .ieeereeiieneiiiieieaaaaeaas 872,074
160, 00V il 1806, ot iieeiennnnevacanaeciiaresanenenns 456, 281
260, 000 ||
i

Shad enter this river late in November and remain till the following
May or June. The legal season extends from December 1 to the end
of the following March, with close time ¢“between sundown on Saturday
afternoon and sunrise on Monday morning of each week.,” Actual
fishing operations begin at the opening of the legal season, fully a month
before shad are caught in any other water on the coast, and end about
the second or third week ot March. According to Dr. Goode:

The spawning time is apparently from the middle of March to the latter part of
April. * * * The fishermen say that the shad spawn at the very head of the
river, but I have no doubt that many deposit their eggs on convenient grounds
nearer the sea. The fishermen also have a notion that shad that have well ascended
the river nover return, for they say they have never known a spent fish. This they
account for by the theory that they are devoured by the alligators and catfish, the
shad being weak and helpless after spawning.

An interdiction exists against the use in this State of “any gill nets
for the capture of shad with a mesh less than 5 inches from knot to
knot mecasured lengthwise, that is to say, a mesh when brought to a
square, the sides of which are not less than 24 inches” or any seine
with a mesh less than 3 inches.

There are three distinct geographical sections in the shad fisheries
of the St. Johus, viz, (1) from the mouth of the river to Jacksonville;
(2) the Palatka region from Bridgeport to Welaka, and (3) from Lake
George to Lake Harney. Of the.456,281 shad taken on the river in
1896, 291,116, valued locally at 847,720, were caught in the first section;
37,300, worth 85,222, in the second, and 127,865, worth $8,932, in the
third section, The fisheries of each of these regions will be described
in succession.

From the sea to Jacksonville.—In the lower section of the river, from
the sea to Jacksonville, a distauce of 28 miles, situated wholly within
Duval County, the drift net is the only form of apparatus used in
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taking shad. These range in length from 500 to 600 yards, averag-
ing about 575 yards, with 5-inch mesh and from 40 to 50 meshes
deep. They are heavily leaded, the leads weighing 2 ounces each and
placed 2 or 3 feet apart. The average cost of the nets approximates
$125, and 2 men are required for each. They are set directly across the
current, one end being buoyed and the other attached to the boat, and
are allowed to drift with the current. They are operated during both
ebb and flood tides, but usually the flood tides yield larger returns.

The number of drift nets operated in this section in 1896 was 146,
aggregating 83,500 yards in length and $15,625 in value, and requiring
the services of 292 men. Comparatively few of these men are natives
of Florida, many of them coming from Counecticut and New Jersey
and residing in Florida only during the shad season. The catch, which
was unusnally large, consisted of 125,346 roe shad and 165,770 bucks,
valued locally at 847,720, Nearly all of these fish were shipped to New
York City and other distant markets.

From Jacksonville to Bridgeport, a distance of 46 miles, the river is
from 2 to 5 miles in width and quite sluggish, so as to preclude the use
of drift nets, and no fisheries are operated.

The Palatka section.—The second division of St. Johns River extends
from Bridgeport to Welaka, a distance of 35 miles, located wholly
within Putnam County. Drift nets exclusively are used in this stretch
of the river, and the fishery is centered at Palatka, a town of 3,000
inhabitants. These nets are much shorter than those used below Jack-
sonville, averaging in length about 240 yards each, with a scant 5-inch
mesh, and costing about $60. The number used in 1896 was 22, each net
requiring the services of one boat and usually of two men, although in a
few instances a single man operated one net. The water was unusually
low, retarding the ascent of fish beyond Welaka, and the yield in this
portion of the river was the largest since 1890, the total catch in the 22
drift nets numbering 9,550 roe shad and 27,750 bucks, valued locally nt
$5,222.

The Palatka fishermen complain considerably of the injury caused by
the presence of a species of water hyacinth (Piaropus crassipes) in the
river. Thisplant was introduced into the St. Johns in 1890 from a small
pond at Edgewater, near Palatka. It becoming desirable to clean the
pond, the plants were thrown into the river, where they flourished
luxuriantly, producing masses of flowers and adding an attractive
feature to the river scenery. It does not become fixed to the soil, and
its movements are governed by the wind and current. During the past
three or four years it has increased so abundantly and its range has
been so extended as to seriously impede the operations of the fisher-
men, being distributed quite generally from Bridgeport to Lake George
and existing to some extent as far down the river as Jacksonville.
Several of the drift-net reaches in the vicinity of Palatka have been
seriously injured by the plant, which gets entangled in the nets and
causes much trouble and loss of twine, Occasionally, under favorable
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conditions of wind and tide, the fishermen of certain reaches are pre-
vented from operating their nets for several days at a time by reason
of the mass of vegetation covering the water. Should the plant spread
during the next few years as it has during the past six, drift-net fishing
in the Palatka section will necessarily be abandoned.

From Lake George to Lake Harney.—This portion of the river, known
as the Upper St. Johns, consists of a series of connected lakes, the
most important being Lakes George, Dexter, Monroe, and Harney.
Sanford, a town of 3,000 inhabitants, on the shore of Lake Monroe, is
the center of the shad fisheries. This town is practically the head of
navigation on the river, daily steamers connecting it with Jacksonville,
over 200 miles distant. .

Seines are the principal apparatus used in this section, the only
other apparatus employed being a very few drift nets. Of the 127,865
shad taken in 1896, 125,248 were obtained in seines and 2,617 by drift
nets. An interdiction exists agaiust the use of seines in the lakes
formiug part of the St. Johus; consequently most of the seine fishing is
confined to the channels connecting the lakes. Drift nets can, of
course, be used only in the channels, and the extent of the seine fishery
there restricts the use of drift nets.

There were only three drift nets reported from the Upper St. Johns
in 1896. Two of these were each 600 yards in length and the third was
200 yards long, the mesh in all being 5-inch. The catch numbered
1,445 roe shad and 1,172 bucks, valued locally at $355.

The seines range in length from 200 to 700 yards, 50 to 100 meshes
deep, with 3 or 4 inch mesh. They cost from $60 to 8300, and require
from 4 to 10 men each, according to the length of the seine and the
strength of the curreut., The 24 seines used in 1896 aggregated 7,150
yards in length and $2,175 in value, and required the services of 110
fishermen and 50 small boats, worth 81,000, in addition to which 1
steam launch, worth $2,000, was used in transporting the fish to San-
ford. The catch numbered 33,911 roe shad and 91,337 bucks, valued
locaily at $8,627. Among the bucks are included 53,807 ¢ skips,” which
average in weight about 1 pound each. In the early part of the season -
shad are sold to the Palatka shippers as high as 50 cents each, but the
price falls rapidly, and when the scason is at its height the price is
frequently less than $7.50 per 100.

ST. MARYS RIVER.

St. Marys River has its source in the Okefenokee Swamp, whence it
forms the boundary line between Itlorida and Georgia for a distance of
175 miles to its entrance into the Atlantic. It is narrow, but deep and
tidal nearly the whole length, and is navigable for steamboats as far as
Traders Hill, 45 miles from the ocean. There are several small steamer
landings on the river, but the only settlement of considerable size is
St. Marys, a town of 700 inhabitants on the Georgia side ot the river
near the mouth. Owing to its proximity to the St. Johns, and the
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greater abundance of fish in that stream, as well as to the meager ship-
ping facilities on the St. Marys, very little attention has been given to
catching shad in the latter river. The fisheries are confined to the use
of a few drift nets and stake nets by men living between Crandall and
Kings Ferry, most of the catch being landed at Oakwell, Ga., and
Kings Ferry, Fla., whence it is carted to the nearest railroad station
and shipped to distant markets. Some few shad are also taken for
home use by means of bow nets, but this fishery is of little consequence
and no data are at hand to show its actual extent. Seine fishing is
scarcely practicable on the St. Marys, as the stream is so narrow and
the tidal current so strong that seines could be hauled only during slack
water.

The number of men employed in the shad fisheries of the St. Marys
in 1896 was 110, 40 of whom lived on the Florida side of the river
and 70 on the Georgia side. They commenced fishing about the 1st
of January and continued until some time in April, 80 using drift
nets and 30 using set nets. The drift nets numbered 80, with an
aggregate length of 5,600 yards and valuation of $1,200. On account
of the numerous snags and the narrowness of the river, the longest
pnets used are only 90 yards, and some are only 40 yards in length,
The mesh is generally 5 inches and the depth about 14 feet. The stake
nets numbered 15, with a length of 1,275 yards and valued at 3300,
By the drift nets 3,363 roe shad and 4,246 bucks, worth $1,313, were
taken, while the set nets caught 1,062 roe shad and 1,522 bucks, valued
locally at 8441, making a total of 10,193 shad, worth $1,754, caught on
St. Marys River, of which 3,933 were taken by men living on the
Florida side and 6,260 by residents of Georgia.

THE SHAD FISHERIES OF GEORGIA.

Although requiring a greater number of fishermen the shad fisheries
of Georgia are not so extensive as those of Florida as regards the
value of boats, apparatus, ete., and the quantity and value of shad
taken, as appears from the following series of tables showing the extent
of the fisheries of Georgia by water-courses:

Statement, by water areas, of the number of persons employed in each branch of the shad
Jisherics of Georgia in 1896.

Fishermen. ‘Total,

oxclu-

W(}wm. s s e s — | RiVO ()f

Drift- Set.gill-| Bow- | Fall- | dupli-

net. | net. net. trap. |cation.
St. Marys River..e.eeaacaeii ettt ciciteccceniicnanns. 60 ! 10 J ........ l ........ 70
Satilla, River...... T oeeeenns | PO R, 7
Altamaha Rivor .. 162 | 128 320
Qemulgee RIFOr..oocoaiieii ittt iiaatfreenanes l M 36
Qconee River ... I P 60 170
QOgeecheo River............ 160 ..ol 160
Savannah River 115 1 8 125
TTOLB] e eeeeevaee s enmnnnnann s vnreanraannerannennnns 504 210 883

I




134 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Statement, by water areas, of the boats, apparatus, etc., employed in the shad fisherics of
Georgia in 1896.

Boats. Drift nets. Set nots. Bov;tgots, Shore
Waters. e, . prop- | Total.

No.|Value. [No.|Length| Valde. |No. | Length./Value. [No. [Value.| €Tty

' Yardas. Yards.
St. Marys River....... 65 | $455 (60 4,200 $900 | 5 426 | 3100 |..oieeei]iaann.t $1,456
Satills River........... 6 30( 3 450 (1101 PR DR P AN P P 90
Altamaha River....... 165 955 [ 80 | 4,000 | 2,000 | 60} 2,000 800 | 15 $45 $47 | 3,047
Ocmulgee River ..... 19 [ % (N RN 8 80 24 | 18 13 I ETTTTN 173
Oconee River........[ 80 450 [... oo 50 500 200 80 160 |....... 810
Ogeocheo River. . 843,200 80 10,6671 5,000 ....]......_.0...00. [ 1,735° 9,035
Savannsh River....... 66 | 1,838 [ 67 | 17,677 | 3,828 | 25 283 68 la26 208 11,035 ¢ 6,977
ja26 208
Total ............ 495 | 7,023 (280 | 36,904 |11,788 (148 | 3,288 | 1,202 /113 250 | 2,817 | 23,387
a Fall traps.

Statement of the number and value of shad caught by each form of apparatus in the
Jisheries of Georgia in 1896.

Drift nets. Set nots. Bow nets. Total.
Waters.

No. Value.{ No. Valne.| No. | Value.| No. Value,

St. Marys River ....coeecccuanann. 5,365 $933 895 3L 2 P O 6,260 | $1,089
Satilla River.....ccoocieiiiianaa. 1, 500 b PO ] P P, 1,500 240
Altamaha River cccocvveeeeeanoa.. 17,310 | 5,803 | 7,010 | 2,270 710 $220 | 25,030 8,302
Ocmulgee River . S P 892 308 610 264 1,502 632
Ocon2e River...ooooceeicvonnefecaean oo . 1,300 530 | 1,545 632 2,845 1,162
QOgeechee River. . 65,425 | 18,514 J..ooioifenieiii]iaan i ianniazs 55,425 1 19,514
Savanngh River . 51,325 | 18,318 37 14| ab0 18 | 51,412 | 18,350

a 50 18
Total vneeeeimiecniencacans 130,926 | 44,808 | 10,134 | 3,338 | 2,865 1,125 } 143,074 40, 289

a Fall traps.
SATILLA RIVER.

The shad fisheries of St. Marys River, between Florida and Georgia,
have been described in the chapter on the fisheries of IFlorida. The
most southerly river in Georgia is the Satilla, whick rises in Irwin
County, flows 200 miles through a level sandy region, and enters the
ocean 18 miles north of the outlet of St. Marys River. It is navigable
for 100 miles from the mouth, a small steamer plying between the river
landings and Brunswick.

The commercial shad fisheries of the Satilla are of very recent origin,
dating only from 1894, although prior to that year many shad were
taken by the river men for their home use. Between Woodbine, 35
miles from the mouth of the river, and Baily Mills, 30 miles above, 3
drift nets were operated in 1896, each 150 yards long, with 5-inch mesh,
and the catch approximated 650 roe shad and 850 bucks, valued locally
at $240.

The catch in 1895 was about equal to that of 1896, while the yield in
1894 was only about one-half as much as in 1895 or 1896. Ixcept
sufficient for local use, all of the shad takeu on this stream are sent by
boat to Brunswick, Ga.
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ATLTAMAHA RIVER.

This river is formed by the junction of the Ocmulgee and Oconee
rivers,on the line between Appling and Montgomery counties,and, after
flowing a distance of 150 miles, empties into the ocean a few miles
below the town of Darien, the river, with its many tributaries, being
situated entirely within Georgia. The Altamaha is the most southerly
stream flowing into the Atlantic whose sources are above the escarp-
ment line, its two principal tributaries rising in the hills of northern
Georgia. The total fall of the river from the junction of its head
tributaries to Darien approximates 83 feet, an average of 7.6 inches
per mile, this slope being nearly uniform. Its width varies from 150 to
800 feet, averaging about 300. It is navigable for vessels of b feet
draft from the mouth to the junction of its two principal tributaries.

Although shad are quite abundant in the Altamaha, yet the shipping
facilities are so unsatisfactory that the fisheries have never been devel-
oped, only enough for local use being obtained. These local fisheries
extend from the mouth of the river to the junction of its two principal
tributaries, but are most extensive in the vicinity of Darien and Doctor
Town. The season is much later in the Altamaha than in the rivers
south thereof, since the temperature of the water is generally lower, thie
Altamaha having its sources in the mountains, whereas the other
streams rise in the sand hills and swamps near the coast. The forms
of apparatus used are drift nets, set nets, and bow nets, named in the
order of their importance as determined by the number of shad taken
in 1896. Of 25,030 shad caught during that year, 17,310 were obtained
in drift nets, 7,010 in set nets, and the remaining 710 in bow nets.

Drift nets are operated principally in the lower part of the river below
Doctor Town, although a few are used above that settlement. Most of
these are owned by Darien and Brunswick fishermen. In 1896 there
were 162 drift-net fishermen on the river, using 80 nets, with a total
length of 4,000 yards and valuation of $2,000, and the catch numbered
7,835 roe shad and 9,475 bucks, valued locally at $5,303.

The set nets on the Altamaha are used between Doctor Town and
Seward, near the junction of the two tributary streams. These nets
are each from 30 to 35 yards in length, with 53-inch mesh, cost about
815, and require one boat, worth about $5, and 2 men. The total
number of nets used in 1896 was 60, and the number of shad taken by
them was 3,335 roes and 3,675 bucks, valued locally at $2,270.

Bow nets or skim nets are used in the upper reaches of the river above
Doctor Town. Tifteen of these were operated by 30 men in 189G, the
catch of shad numbering 310 roes and 400 bucks, worth $229, making
the total yield on the Altamaha River in 1896 11,480 roes and 13,550
bucks, valued locally at 88,302.

Ocmulgee River.—This river is formed by the union of South and
Yellow rivers about 20 miles below Covington, and thence flows about
300 miles to its union with the Oconee. The head of navigation was
formerly at Macon, but at present navigation by steamboats with a draft
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of & feet or more is confined to that portion below Hawkinsville, a
length of about 150 miles. The descent of the river from Macon to its
union with the Oconee is nearly 200 feet. At Macon it crosses the fall
line in a shoal several miles in length, and above that city there are
numerous shoals but no falls of great height until the extreme upper
section of the river is reached. Shad ascend the Ocmulgee as far as
Macon, but few are taken above Hawkinsville, and nearly all those
caunght on the rivers are obtained below Abbeville. The catch in 1896
is reported at 1,502, valued at $632, of which 892, worth 8368, were
taken in set uets, and 610, worth 3264, in bow nets.

Oconce River.—This river rises among the hills of northeastern Geor-
gia, the main stream being formed by the union of North and Middle
forks, which unite below the town of Athens, at a leight of 500 feet
above sca level, whenee it flows 280 miles to its union with the Ocmul-
gee. At present steamboats ascend to the crossing of the Oconee and
Western Railroad, a distance of 108 miles; but the stream is naviga-
ble as far up as Milledgeville, 180 miles from the mouth, where it crosses
the escarpment line at a height of 221 feet above sea level. On the
Oconee shad are occasionally seen as far up as Milledgeville, but very
few are caught above the town of Dublin, 108 miles above the mouth.
Below Dublin they are obtained by means of set uets and bow nets, the
reported catch in 1896 by the former being 600 roe shad and 700 bucks,
worth 530, and by the latter form of apparatus 620 roe shad and 925
bucks, worth $632, a total of 2,843 shad, valued locally at 81,162,

OGEECHEE RIVER.

This river, the only one of importance between the Altamaha and
Savannah, is located entirely in Georgia, rising in Greene County, and,
after flowing a distance of 350 miles, empties into the Atlantic 38 miles
above the entrance of the Altamaha and 16 miles below the mouth of
the Savannah, It is navigable for vessels of 16 feet draft for a dis-
tance of 25 miles from the mouth, and 10 miles farther for vessels
drawing 5 feet. Nearly the whole of the Ogeechee is located below
the escarpment line, and it drains extensive swamps. Consequently it
is not subject to sudden freshets, and the temperature of the water is
generally much higher for corresponding dates than in the two adja-
cent streans, the Altamaha and the Savannah, which have their sources
in the mountains. At the Shoals of Ogeechee, 200 miles from the ocean,
where the river crosses the escarpment line, there is a wooden dam 225
feet long and 8 or 9 feet high, used in conuection with a gristmill, and
4 niles above is a second wooden daw 280 feet long and 15 feet high,
developing 150 horse-power for running a cotton factory. The foot of
these shoals is the uppermost limit of the shad range, and very few
pass above Millen, 100 miles from the sea,

The Ogeechee ranks first among the shad streams of Georgia, sur-
passing even the Savannah in the number and value of shad taken and
yielding nearly twice a8 many as the Altamaha and tributaries. Owing
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to the higher temperature of the water, shad run up the Ogeechee
somewhat earlier than in case of the Altamaha or Savannah, but later
than in the St. Johns, the fishing season beginning about the first week
in January and continuing until the end of March. Practically all the
commercial fishing is carried on with drift nets in the lower 22 miles of
the river, the best fishing being near Harvey’s Cut, about 10 miles from
the sea. Most of the fishermen are non-residents of the river basin,
mapy coming from Savannah and New Eungland and living in house
boats during the shad season. Savannah is the headquarters for the
fishermen and the principal market for the cateh.

The drift nets used on this river range from 200 to 600 feet in length,
with 5 to 5% inch mesh, and cost from 840 to 8135 each., Occasionally
they are operated as set nets, being fastened across the current during a
flood tide. The nwinber in use m 1896 was 80, aggregating 10,667 yards
in length and $5,000 in valne., Eighty hqhmg boats, worth $Z 800, and
4 house boats, worth 8400, were used, and the catch numbered 22,225
roe shad and 33,200 bucks, valued locally at $19,514,

Several small set nets and bow nets are operated in the middle sec-
tions of the river in taking shad for local consumption, but no da,ta are
available with which to show the extent of the product.

SAVANNAH RIVER.

The Savannah has its sources in the mountains of western North
Carolina, but the river proper is formed by the union of the Tugaloo
and the Seneca rivers at Andersonville, S. C., and for a distance of
32b miles it forms the boundary tine between Georgia and South Caro-
lina, emptying into the sea a short distance below the city of Savannah.
It is navigable for steamboats as far as Augusta, where it crosses the
escarpment line. The difference in elevation at this point and at the
city of Savannah is 108 feet and the distance 202 miles, giving a mean
slope of 0.53 foot per mile. Between Savannah and Angusta there are
no villages or considerable collections of houses, except at Pureysburg,
8. C., about 23 miles above Savannah. The river averages about 300 '
feet in width in the lower 170 miles; thence to Augusta the width
ranges from 500 to 900 fect. The bed of the stream is of sand, with
coarse gravel and rock in limited quantities.

Seven miles above Augusta, where the river crosses the fall line,
there is a large dam, developing one of the most important water-
powers in the South. When originally constructed, in 1847, the dam
was b feet high. In 1875 it was enlarged, the height varying from 6 to
15 feet, averaging 10.63, built of stone on a foundation of rock. It
extends dl.wouallv up stream for 1,000 feet, thence 720 feet directly
across, and is provided with 4 waste weirs, 3 of them 20 feet wide and
the other one 15 feet, which may be closed by needles. The dam is
overflooded during freshets, the water sometimes standing 7 or 8 feet
above ity crest. Between the base of this obstruction and Augusta the
river descends by a series of falls or rapids a vertical distance of 45 or
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50 feet in 4 miles, Because of its injurious effect on the fisheries, this
dam has caused much complaint from the residents of the river basin
-above Augusta. In 1883 a fishway was constructed in the South
Carolina end of the obstruction, but its efficiency has never been
apparent.

Shad enter Savannah River about the first week of January, and by
January 20 the fishing season is well opened and continues until the
middle of April, when shad become scarce and garfish so numerous and
destructive to the nets that the fishery is abandoned. The commercial
fisheries are prosecuted almost wholly by means of drift nets, the only
additional apparatus being a few set nets, fall traps, and cast nets,
which are operated mainly for other speeies of fish. Of the 51,412 shad
taken by fishermen from the Georgia side of the river in 1896, 51,325
were caught in drift nets, 37 in set nets, and 50 in fall traps. In addi-
tion to the above, residents of South Carolina caught 2,974 shad by
drift nets and 20 by cast nets, making a total catch in Savannah River
of 54,406 shad, worth $19,236.

The principal fishery is in the lower portion of the river along the
Georgia shore, and tributary to the city of Savannah, where there
were 50 drift nets operated in 1896. These averaged 350 yards in
length and 30 feet in depth, with 5}-inch mesh, and cost about $75
each, requiring one boat, worth $35, and two men for each net. The
catch averaged 1,000 shad to the net, this being greater than in any
previous season during the past twenty years. The yield in 1895 was
an increase over previous years, but the returns for 1896 were much
greater than for 1895. Some fishermen attribute this increase to the
building of the Government jetty at the mouth of the river, contend-
ing that the jetty breaks the force of the freshets and also, to some
extent, prevents the fish from passing by the mouth of the Savannah
and on to the streams further north. The channel over the bar has also
been deepened considerably, and this may have had some beneficial
effect. However, it should be noted that in all the streams of Georgia
and Florida the catch in 1895 was somewhat larger than during the
two or three years immediately preceding, and that the yield in 1596
was also greater than in 1895,

From the northern limit of the Savannah fisheries to the Augusta
dam, a distance of 175 miles, the fisheries are prosecuted mainly for
local consumption. Very few shad are taken in this length by residents
of Georgia, only 23 fishermen being reported for 1896, using 7 drift nets,
25 stake unets, and 26 fall traps, and catching 1,412 shad. From the
South Carolina side of the river 13 small drift nets were operated in
1896, yielding 2,974 shad, valued locally at $878. An interdiction
exists against fishing with drift nets “from the rising of the sun each
Thursday until the rising of the sun on each Monday,” but no special
effort is made to enforce this regulation.

A few cast nets, of the type common along the southern coast, are
used immediately below the Augusta dam. They are operated only in
comparatively shallow water where the bottom is free from snags and
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bowlders, for if there be rocks or snags the net will ¢ hang,” permitting
the fish to escape. The use of these nets has considerably decreased;
in 1880 12 were reported, whereas in 1896 there were ouly 3, yielding
but 20 shad.

The fall traps used in the rapids immédiately below the Augusta
dam are made by placing stones in two straight converging lines in
the form of a V, but not meceting by 6 or 8 feet, thus constituting
breakwaters and preventing the fish from passing except through the
opening therein. Within this opening there is constructed a framework
of wooden slats with high sides, the up-river end of which rests on the
bottom, while the lower end is raised b or 6 feet. When the fish come
within the influence of the current passing through this apparatus
they are forced up on the slatwork and kept there by the strength of
the current, the high sides preventing them from flopping over. The
space between the slats is about 1 inch wide, permitting small fish to
pass through. When the river is low it is difficult for shad to pass
these obstructions, but during freshets, which are frequent in the shad
geason, the traps are submerged and the fish readily pass over them.
The scarcity of shad during recent years has resulted in a decrease in
the use of this form of apparatus and the profitableness of those now
in the river results principally from the capture of catfish. In 1879
there were 110 fall traps, whereas in 1896 only 26 were reported, with
an aggregate yield of 50 shad. In 1873 the average catch for each
trap was reported at about 10 per day, and it was then stated to be
very much less than several years before.

Several valuable seine fisherios formerly existed on the Savannah
below Augusta, but none have been operated during the past twenty
years. Compared with twenty or more years ago, the yield of shad in
the Savannah is small, except in the extreme lower end of the river. A
part of this decrease may be ascribed to the large amount of drift-net
fishing in the vicinity of Savannah, where the stream is quite narrow
and the amount of twine used therein almost completely obstructs
the passage of fish. A second cause for the decrease is found in the -
limitation of the available spawning areas. The quantities of muddy
water render the lower length of the stream unfavorable for spawuning
purposes, and the dam near Augusta prevents utilization of the area
above that point, thus limiting the spawning-grounds to a few miles
just below the Augusta dam, and within this restricted area the eggs
are quickly eaten by the predaceous fish attracted thither.

The Savannah above the Augusta dam.—Above the Augusta dam there
are several shoals, but the ascent is slight, being 109 feet in the 51
miles to Petersburg, Ga., an average of 2.1 feet per mile, Omitting
Long Shoals Fall, where the river descends 53 feet in 103 miles, the
average for the remaining 403 miles is less than 18 inches per mile.
Trom Petersburg to Andersonville, S. O., a distance of B5 miles, the
current is very swift, the total ascent between the two points being 288
fect. At Trotters Shouls there is a fall of 74.88 feet in 7 miles, and at
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several other places falls of over 10 feet per mile occur, with very great
velocity of current. In the early part of the present century shad
annually migrated in quantities to the headwaters of the Savannah and
throughout the Tugaloo, 49 miles in length, and for a distance of 10
miles up the Tallulah, an important tributary of that stream, where
their farther progress was barred by Tallulah Falls, 384 miles by the
river course from the sea. Since 1846 the dam above Augusta has
acted as a barrier to the farther ascent of most of the shad that find
their way to that point. The few that pass through the sluices are not
sufficiently numerous to warrant commercial fisheries, but they are
occasionally taken in apparatus set primarily for other species a dis-
tance of 80 or more miles above Augusta.

THE SHAD FISHERIES OF SOUTH CAROLINA.

The following tables show, by water-courses, the extent of each
branch of the shad fisheries of South Carolina in 1896. The unusually
large number of persons employed for the small number of shad caught
is very noticeable, the average yield per man being less than 100 shad:

Statement of the number of men employed in the shad fisheries of South Cayolina in 1896.

Fishermen.

T;nug.
s ¢xclusive
Waters, Drift- | Stake- Seino Bow- cherllllt’l- of dupli-
net. net. T wet. | Lious.| cAtion.
Savannah River.....ceveceiceciecannnn. 35
Combaheo River....ccceveerecacn.. .- . 14
Ashepoo River.....ceeeenneaaae... 20
Edisto River.eeeeeceiaeianiaaniea.. 265
Cooper River......c..ccoovveninn.. - 27
Santee River......c.ocuviciinineiecreeanccnenann 132

Winyah Bay and tributaries:

Winyah Bay and Waccamaw River 518 518
Pee Dee River 4 404
Lynch River 50
Black River. 130
Sampit Creek 42
Total coveoviriiinnrracercnceroccncscnacean 551 145 95 803 14 1,640

a Cast-net flshormen. b Wheel aud fall-trap fishermon.

Statement of the apparatus, etc., employed in the shad fisherics of South Carolina in 1846.

Boats. Drift nets. Stake nets.
‘Waters.
No. | Value. | No. |{Length. Value. | No. |Length| Value.
Yards. Yards.
Savannah River....ciceeanecnnccccene.... 17 $1156 18 476 | #238 ... eeaieeeeae.
Combabee River............... . 7 28
Ashepoo River................. 15
Edisto River......cccceeeoe.... 127
CooperRiver.....ccoeeevreennnn. 5
Santee River...........cooiieiaiiiiiia.., 7%
Winyah Bay and tributaries:
Wmﬁah Bay and Waccamaw River....| 254
Peo Dee River. 188
Lynch River 26
Black River. 65
Sampit Creek 21
Total ..c.ueea eeceramcrecarcnanonons 790 | 14,603 | 271 | 85,947 | 15,400 | 128 | 8,380 ! 8,346
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Statement of apparatus, etc., employed in the shad fisheries of South Carolina—Cont’d.

Miscella- |

noous. ; Shorel g4y
- g;‘gp- value.
No.|{Length.|Valuo.| No.| Value.| No.| Value. ye

Seines. Bow nets.
‘Waters.

Savannah River.....ccveiieviiieeannnnnn. eee.
Combahcee River.
Ashopoo River.
Edisto River...
Cooper River .
Santeo River.........oiiiiiiiiiiiieininn cenn
Winyah Bay and tributaries:
Winyah Bay and Waccamaw River....|....
P06 D60 RiVOrececereeeeeeanaannn .
Lynch River..
Black River... .
Sampit CrecK.eieeeveiiereenaciieniana. e

0 T P AN 22 1,635 931 ' 447 | 1,155 |....| 2,185 | 3,328 ; 41,038
i

, |

aCast nets. b Wheel and fall traps.

Statement of the yield of shad in each form of apparatus employed in the fisheries of
South Carolina in 1896.

Drift nets. | Stake nets. Seines. Bow nots. | hﬁ’;ﬁ?y"" Total.
Waters. e e |
XNo. anue.i No. | Val. No. | Val. No. Val.| No. | Val.
|
Savannah River..... 2,074 | $878 |.ceceri]eennn- [P P :a20 ! $8 | 2,004 | 3886
Combaheo River.....J...oo. feeen. 3,000 | $622 R P [ 3,080 22
Ashepoo River . 54 480 | $127 |.oenijennnn 6,880 | 1,381
Edisto River......... . 3,072 922 |.....)..... 28,273 | 5,843
Cooper River........ . 298 04 |.........s 3 128
Santee River......... 5,244 1,114 |.....}..... 7,300 | 1,547
Winyalh Bay and
tributaries:
Winyali Bay and
‘Waccamaw River 80, 089 18,454 |.ccoveofeceaaifeneii]oae]oaei oo et 80, 069 (18, 454
Pee Doo River..... 190 78 feeennn. 1,084 5604 | 212 | 10,251 | 2,729
Lynch River.....|.......].ceiiii]eeennns ] N P P 820 236
Black River ....... 1,489 (..o . f..... 5,825 | 1,439
Sampit Creek bz 2 PN DO 720 178
Total .......... |83, 233 118, 406 |33. 602 6,089 | 714 | 220 1146, 627 (33, 430

a Cast nets. b Wheels and fall traps.

COMBAHEE AND ASHEPOO RIVERS.

The small shad fisheries operated from the South Carolina side of
Savannah River have been described in the chapter on the fisheries
of Georgia.

Between the Savannah and Edisto rivers there are several small
streams, of which only two are entitled to extended notice in connection
with the shad fisheries—the Combahee or Salkiehatchie and the
Ashepoo. The former rises in Aiken County and is navigable for rafts
and light flatboats from the sea to Tobys Creek, near Barnwell, a
distance of 110 miles. The second of these streams, the Ashepoo, is
situated entirely within Colleton County and has a length of about 60
miles. It was formerly navigable for rafts as far as Walterboro,
but the exhaustion of the turpentine forests and the completion of
the railroad have reduced navigation to a minimum, resulting in the
channel being badly obstructed by biush and driftwood.
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Shad ascend Combahee River to Walker and Ashepoo River as far
as Walterboro, a distance of 85 and 50 miles, respectively, but the
fisheries are centered at the crossings of the Charleston and Savannah
Railroad. The shad season in these two streams corresponds with that
on the Edisto, running from January 15 to March 31, and the forms of
apparatus are similar. The number of set gill nets and stake nets on
the Combahee in 1896 was 14, and on the Ashepoo 17 nets were used.
The catch by the former was 3,090 shad and by the latter 6,400.

The following shows, for a series of years, the number of shad taken
by an average gill-net boat on the Combahee and the Ashepoo rivers,

respectively :

Combahee | Ashepoo Combahee| Ashe
Years. River. _| - River, Years. River. | “River
366 78
552 1,006
162 113
531 938

In addition to the foregoing 480 shad are reported as having been
taken by means of bow nets in the upper reaches of Ashepoo River,
where the narrowness of the channel causes the fish to ascend almost
in single file. Some shad are taken by the same form of apparatus in
the upper portion of the Combahee, but the difficultics of ascending
that stream, at the time of my visit to the lower portion, precludes a
statement of the extent of that small fishery. The bow net used on these
rivers consists of a frame of light but tough wood, bent and secured
in a long oval shape, the longest diameter of which is 10 to 14 feet.
Within this frame is loosely fitted a shallow bag of hemp twine, the
entire cost of the frame and twine being about $2.50. Two men are
required for each net, one of whom propels the boat, while the other,
stationed in the bow, manipulates the net.

A few shad are taken on New, Colleton, and Coosawhatchie rivers by
the resident planters and timbermen, using bow nets and an occasional
gill net, the catch being small and consumed locally. The small extent
of the shad fisheries of those streams (the total yield probably not
exceeding 1,000 shad) did not warrant a personal investigation.

EDISTO RIVER.

Edisto River, the second in rank among the shad streams of South
Caroling, lies wholly within the limits of that State. It is formed by
the junction of North and South Forks in the southern part of Orange-
burg County, and thence to the ocean it measures 183 miles, although
in a straight line this distance is not over 75 miles. The channel is
encumbered with drift logs, overhanging trees, and shoals of loose, shift-
ing sand, occasionally varied by hard clay. There are no falls of note
on the Edisto, and aside from-the trees and shoals there are no obstruc-
tions to the ascent of fish from the mouth of the stream to Davis Bridge
on the South Fork, and on the North Fork to Jones Bridge, a distance
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of 49 miles above Orangeburg and 98 miles from the junction of the
two streams. The rafting of timber on this stream, as on many other
Southern rivers, exerts a beneficial influence by tending to keep an open
passageway for the ascent of fish through the driftwood, overhanging
brush, etc.

The commercial shad fisheries on the Edisto extend from mnear the
mouth of the river to Orangeburg on the North Fork, yet they are
most exteusive near Jacksonboro, at the crossing of the Charleston and
Savannah Railroad. They are prosecuted largely by negroes from
Charleston, but the number of natives engaged has increased during
recent years. The set-gill net is the prineipal apparatus used, and a
few bow nets and seines are employed, especially in the upper reaches
of the river, the latter forms of apparatus being used mainly by the
natives, The principal gill-net grounds extend from 12 miles below
Jacksonboro to 2 miles above that station.

The gill nets are mmade of No. 40 twine, with 5} to 53 inch mesh, and
cost about $35 each. At each end of the net is a rod several feet in
length, anchored at one end to keep it upright, and attached by means
of a rope bridle to a fixed stake or tree trunk on the shore. The size
of the nets varies, but averages about 35 fathoms long “in gear,” and
40 meshes deep. They are made, however, to fit the channel of the
river, stretching almost from bank to bank and reaching to the bottom,
forming a serious impediment to the passage of fish. On account of
the clearness of the water fishing can be carried on only at night, thus
leaving a free passage for shad during the daytime. The nets are
usually not less than 300 yards from each other. In .the lower part of
the river, where the tide-current is strong, they are put out at three-
fourths flood and taken in at one-fourth ebb. The season opens about
January 10 and closes the end of March, the greater portion of the
catch being made in February. By a State law the time for fishing
with gill nets is further restricted to four days of the week, from the
riging of the sun each Monday to the setting of the sun each Thursday.

In 1896, 84 men engaged in the gill-net fishery on the lower portion
of the Edisto, using 42 boats, worth 2,130, and 62 nets, worth $2,184,
The catch amounted to 11,132 bucks and 10,835 roe shad, with a local
valuation of $4,281, and in addition thereto 5,258 hickory shad were
taken. In 1880 the number of net fishermen was reported at 150 and
the cateh of shad at 90,000 pounds. In 1890, 48 nets took 30,100 shad.
The following record of the catch of one gill-uet boat on the Edisto
River, from 1885 to 1896, inclusive, is presented as a fair showing of
the relative abundance of shad during that period:

No. of | No. of
Year. shad. Year. shad.
-
1,550 1 %g
1.325 1,133
1,702, 740
2,036 | 1,150
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In addition to the gill-net tishery, a number of shad are tuken on the
Edisto by means of small seines and bow nets. In 1896 there was1
seine operated about 10 miles below Jacksouboro and 8 between that
station and Branchville. These seines are 35 to 70 yards long, 3-inch
mesh, of No. 9 cotton, and worth on an average from $30 to $45 each.
Their catch of shad numbered 2,040, of which 1,080 were bucks. In
addition to these, a quantity of hickory shad, striped bass, bream,
perch, herring, ete., were taken. Above Branchville 3 seines were used,
taking 594 shad in 1896. Hickory shad are caught in considerable
nuwnbers at Gibham Ferry and at other points below Branchville, but
above that village noue are reported.

Bow nets are used by the native planters and woodsinen all along the
river from the mouth to the upper limits of Orangeburg County. In
1896 83 were used, by means of which 3,672 shad and 500 hickories were
taken, the shad selling at 20 to 40 cents cach and the hickories at 5
and 10 cents each. This fishery is carried on generally at night, begin-
ning between 7 and 10 o’clock. Some of the catch is sent to Columbia,
but the greater proportion is sold for local use.

CHARLESTON HARBOR AND TRIBUTARIES.

Between the Edisto and Santee rivers are several streams having
a common outlet at Charleston, the most important being Cooper,
Ashley, and Wando, each of which is small and navigable only for
short distauces from Charleston. A few shad ascend each of these
rivers, but the fisheries are extremely local and limited in extent. Near
Monks Corner, at the entrance of the Santee Canal into the west branch
of Cooper River, and at several other places on the same river a few
shad are taken each year by bow nets, pump nets, gill nets, and seines.
In 1896 the total number of shad taken on that stream was 396, of
which 216 were caught by pump nets, 30 by bow nets, and the remain-
der by meaus of gill nets and seines.

The pump net resembles the bow net somewhat in the principle of
its operation, and it is also similar to the contrivaunces operated from
the piers at Chicago. A pole 20 fect long, having suspended from its
outer end a pair of cross-sticks, to which is fastened a net 10 feet
square and with 24-inch mesh, is “pumped,” like a well sweep, on a
forked post fixed on the bank of the river.

A few shad are taken in the East Branch of Cooper River and in the
lower section of the Wando and Ashley, but the cateh is so small as
to not warrant an extended investigation in those streams.

SANTEE RIVER AND TRIBUTARIES.

The Santee is formed by the junction of the Congarce and Wateree
at a distance from the ocean of 90 miles in 2 straight line, but, follow-
ing the sinuosities of the stream, a distance of 184 miles. The river is
navigable its entire length, the width at low water varying from 200
to 500 feet, and the fall being less than half a foot per mile. There are
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no villages nor considerable collections of houses along the river, the
banks being lined with extensive swamps and forests.

On account of the lack of transportation facilities and the limited
population in the vicinity, the fishery resources of the Santeo have
never been developed. The planters aud woodsmen along the banks of
the stream catch a few shad with bow nets and set gill nets for local use,
and near the crossing of the Northeastern Railroad at St. Stephen there
is some fishing for distant markets, but the business is inconsiderable.
During the year 1896 the shad taken ou the river below Wright Bluff,
120 miles from the ocean, numbered 7,309, of which 5,244 were taken
by bow nets and 2,065 by gill nets. The small extent of the fisheries
did not warrant ascending the river above Wright Bluff, and no
reliable account exists of the small catch between that point and the
junction of Congarec and Waterce rivers.

Waterce or Catawba.—This river, the principal tributary of tne
Santee, rises among the Blue Ridge Mountains of North Carolina and
follows a winding course of over 400 miles before its union with the
Congaree. Shad ascend the Wateree in some numbers as far as Cam-
den, 252 miles from the ocean, and a few are at times taken at the foot
of Great Falls, 20 miles farther up, where, in a distance of 8 miles, the
fall of the river aggregates 173 feet. 1t does not appear that shad ever
passed above Great Falls in large numbers, if at all. The steep slope
of the Wateree above that point, its comparatively small volume of
water, and its numerous falls and shoals would seriously impede the
progress of shad even if provision were made for their passage above
that obstruction. ’

Congaree River.—The Congaree is formed by the junction of Broad
and Saluda rivers, 49 miles above its union with the Wateree. Shad
were formerly taken on this river in considerable numbers in the shoals
near Columnbia, and some ascended each of the main tributaries many
miles farther. On Broad River a few stragglers ascended as far as
Green River,141 miles above Columbia and 23 iniles above the boundary
line between North and South Carolina, or 374 miles from the ocean.
The elevation of the mouth of Green River is about 758 feet above sea
level, and of the Congaree at Columbia about 135 feet. At present the
dam at Oolumbia appears to be the upper limit of the shad run. No
reliable data exists as to the number of shad taken on Wateree and
Congaree rivers in 1896, but it was probably less than 2,000.

In 1883 a fishway was constructed over the Columbia dam, consist-
ing of 34 sections, 36 feet long, with a total rise of 9 feet. It is sub-
stantially built and is of the type known as the McDonald Fishway,
consisting of two sets of buckets, straight-wooden buckets to receive
the water in its downward flow and curved-iron buckets to direct this
water back up stream, thus affording a comparatively quiet waterway.
It is fairly efficient for certain species when kept free of trash, but
shad do not appear to use it.

F. R, 98——10
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WINYAH BAY AND TRIBUTARIES.

Winyah Bay, the confluence of Waccamaw, Pee Dee, Black, and
Sampit rivers, is one of the principal shad-producing regions of the
Southern States. This bay possesses characteristics to be found at
the mouths of many of the large streams in the South. The length
approximates 12 miles, the width ranging from £ to 4 miles, and the
bottom is of shifting sand, in which numerous channels have been
washed by the tide.

From the outer entrance of the harbor to Georgetown, a distance of
14 miles, also for 30 miles up the Waccamaw and at the mouths of
Sampit and Black rivers, the water is well filled with drift nets from
the middle of January to the end of March, this being the only appa-
ratus used for taking shad. In 1896, 254 drift nets were used in the
waters tributary to Georgetown, the length ranging from 200 to 600
yards, with mesh from 5% to 5% inches, and depth from 40 to 60 meshes.
Two men are required for each boat, the men being mainly negroes,
many of whom find employment during the rest of the year in the rice
fields or the turpentine woods. .

The season begins usually during the second week in January and
continues until some time in April, with the weekly close times operative
in this State.

The catch in 1896 numbered. 40,411 roe shad and 39,658 bucks, the
local value being 18,454, In addition, 14,246 hickory shad were taken,
worth $1,068. Most of the latter were females, the large mesh of the
nets permitting the buck hickories to escape. This fishery has not been
profitable for several years, the total receipts barely paying for the twine
used. '

The season in 1896 closed earlier than usual, the low prices in the
Northern markets not warranting shipments after the first week of
April. In the first part of the season the buck shad largely outuumber
the roes, but later the proportion is reversed, resulting in about an
equal division between the two. The following shows the number of
each sex handled monthly by one Georgetown firm in 1896:

Per cont of | Per centof
Month. Buck shad.| Roe shad. bucks. T0es.
January 11-31...civiiiiiniieicreiecncncoenracacaceans 2,939 452 886. 67 13.33
FODIULEY . ecveiiiceiiiiiisectrieetaaraaceccaccnanaan 12, 603 5, 232 70. 66 20, 34
March . .oeei it i tanieeiaaeaiaaaaan. 3,133 17, 345 31. 92 68.08
PN 13 o ¥ U B 30 152 16.48 83.52
B 23, 705 23,181

The shad fisheries of Winyah Bay are of comparatively recent
development, being the result of the tendency in the fisheries on all
of the Atlantic coast streams toward concentration at points nearest
the mouth possessing the most convenient shipping facilities, and yet
where the river is sufficiently narrow to render very costly apparatus
unnecessary.
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The following summary shows, for certain years, the number of drift
nets and the total and average cateh of shad per net in the vicinity of
Georgetown:

Number | Number of| Average

Year. of nets. .shad taken.' per not.
[
30 | 26, 000 l 867
220 80, 000 ‘ 409
150 88 710 678

254 80, 069 ‘ 315

The tributaries of Winyah Bay are Waccamaw, Pee Dee, Black, and
Sampit rivers, all having shad fisheriecs of more or less importance,
and which will be described successively.

Waccamaw River.—Waccamaw River has a total length of 149 miles,
the lowest 26 of which forms the main channel of Pee Dee River, and
is of considerable size. Tor the succeeding 24 miles, to Conway, it is
navigable for vessels of 7 feet draft, while steam navigation with 3 feet
draft is carried on 68 miles farther, to Reeves Ferry, N. C., 31 miles
from Lake Waccamaw, the head of the river.

In its lower portion, below Brook Green, the shad fisheries of the

Waccamaw are of much importance, a large number of drift nets being -

used. Theseare tributary to Georgetown, and have already been noted
in the description of the fisheries of Winyah Bay. The nets are from
200 to 300 yards long, 16 to 20 feet deep, with 5% to 54 inch mesh, In
1896 the season began January 18 and ended somewhat later than in
Winyah Bay. It was noticed during that season that the greater part
of the shad were taken near the ends of tho nets, the fish crowding the
river banks rather than following the channel.

Above Brook Green shad are taken by means of bow nets by the
planters and woodsmen living along the stream as far up as Conway,
and occasionally at Red Bluff, 30 miles farther; and a few are some-
times taken even beyond the North Carolina line, over 100 miles from

Georgetown by the river course. Other than that tributary to George- -

town, the shad fisheries of Waccamaw River are of small importance,
and the inconvenience of ascending the river at the time of my visit
renders it impracticable to present an exact statement of their extent.
It is probable, however, that not exceeding 500 shad annually are taken
on this stream above Brook Green.

PEE DEE RIVER AND TRIBUTARIES.

This is ariver of many names. The lower 26 miles is known as Waec-

camaw River; next comes a length of 25 miles known as Bull Creek, -

the name Pee Dee being given to a series of small creeks and ponds
from the head of Bull Creek to Winyah Bay. Thesucceeding 250 miles,
from Bull Creek to the Narrows, is known as Pee Dee River, or the
Great Pee Dee, to distinguish it from one of its tributaries called the
Little Pee Dee. The name Yadkin River is applied to the 210 miles of

i
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Iength above the Narrows. In this report the name Pee Dee is applied
to the entire stream above Waccamaw River. .

The Pee Dee is one of the principal streams on the southern coast. It
rises on the eastern slope of the Blue Ridge in Watauga County, N. C.,
and before its entrance into Waccamaw Liver flows a distance of about
485 miles, of which 213 miles are in South Carolina and 272 miles in North
Carolina. It is navigable for steamers of 34 feet draft for a distance
of 230 miles above Georgetown, two steamers running regularly and
going as high as Cheraw when practicable. In discussing the fisheries
of this stroam it is natural to divide it into three sections—(1) the
lower 204 miles of the river, being from the Waccamaw to the lowest
daw near Cheraw, covering the navigable portion; (2) from Cheraw to
the Narrows, a distance of 71 miles, containing numerous dams and
other obstructions to the passage of fish; and (3) the 210 miles above
the Narrows, known as the Yadkin.

From the Waccamaw to Cheraw.—The lower portion of the Pee Dee
possesses the usual characteristics of South Carolina streams. The
banks are low and swampy, occasionally varied by bluffs; the width
varies from 150 to 300 feet at low water, and the slope averages 0.279
foot per mile. The course is extremely winding, being almost a con-
tinuous series of semicireular curves, requiring 203 miles to traverse
from the Waccamaw to Cheraw, whereas in a straight line the distance
is less than 100 miles.

Shad are obtained throughout this length of the Pee Dee, but in no
great abundance at any point. TFrom the Waccamaw to Mars Bluff
they are at present talken ouly by means of bow nets; drift nets have
been used to some extent, but the numerous logs and snags in the river
prevent the successful prosecution of that form of fishery. From Hunt
Bluft to Cheraw, a distance of 50 miles, seines and drift nets areemployed.
During 1896 the total number of shad taken on this length of the river
was 8,967, of which 7,759 were taken by bow nets, 1,018 by seines, and
190 by drift nets.

The bow nets are employed most extensively at Smith Mills, Dunham
Bluff, Savage Landing, Stone Landing, Drewit Bluff) Birch Ferry, and
Crawford Landing. The season begins about February 10 and lasts
generally 2% months, the cateh ranging from 20 to 200 shad per boat.
It is said that twenty years ago the boats usually caught 20 to 40
shad each per night. In 1890 the average catch per boat for the entire
season approximated 114, and during 1896 the average for the 168 bow
nets used between the Waccamaw and Mars Bluff was 46 for the sea-
son. The catch in 1895 was considerably more than in 1896, but in 1894
it was somewhat less than in 1895 on account of the prevalence of low
water in this portion of the river.

Between Hunt Bluff and Cheraw there were formerly numerous
seine fisheries, but on account of the increased scarcity of shad these
have been greatly reduced, both in number and in size. The lowest is
at Hunt Bluff, 15 miles below Society Hill, where two small seines
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were used in 1896, yielding 152 shad. About 10 miles above Hunt
Bluff is another seine bar, where two short seines were used in 1896,
the catch approximating 56 sbad and 1,000 hickories. Just above
Douglass Talls and about 3 miles below Society Hill a small seine
was used, catching 22 shad and 280 hickories. About 43 miles above
Society Hill and 17 miles below the lowest fishing dam a double-seine
fishery was operated, the catch numbering 790 shad, of which 470 were
bucks. The season was quite short, extending only from March 1 to
April 5, It thus appears that in 1896 there were but 4 seine fisheries
operated below Cheraw, yiclding 1,018 shad, of which 594 were bucks.
If the present scarcity of shad continues, even these fisheries will
doubtless soon be abandoned.

In the neighborhood of Society Hill there are 4 drift nets, used by
as many negroes, in the capture of shad. These nets are 32 yards
long and have 54-inch mesh. On account of the clearness of the water
it is necessary that the fishery be carried on at night instead of during
the daytime. The season begins March 1 and lasts about six weeks,
the men fishing about four nights each week. In 1896 190 shad were
taken, of which 103 were bucks. Between Society Hill and Cheraw
shad are first taken by both seines and drift nets about six weeks later
than in the vicinity of Georgetown, and as the distance is 230 miles, it
appears that they travel about 53 miles per day.

From Cheraw to the Narrows.—The second of the three sections into
which it has been found convenient to divide 1’ee Dee River extends
from Cheraw to the Narrows, a distance of 71 miles.

Throughout this length of the river the current is quite swift, the
descent being about 355 feet, an average of 5 feet to the inile, but in
places exceeding 20 feet to the mile. There are numerous fishing-dams
along this stretch of the river, with from 1 to 2 feet fall. The dams are
constructed of rough stone masonry, or by filling a log cribbing with
rocks, at convenient points where the river is narrow and shoal, the
cost ranging from $100 to $1,500 each. While these dams frequently
extend across the stream, there are generally thoroughfares around
them, and at high water, which usually prevails during the shad sea-
son, they are partly submerged, permitting many fish to pass over.
Numerous sluices are left for the passage of water, in which are placed
the fall traps and wheels for catching the fish.

The fall traps differ little from those in use in many of the Atlantic
coast streams, and, being placed so as to catch the fish going down the
river, take very few shad during the upward run. They are 25 to 30
feet long, G to 8 feet wide, with a descent of about & feet, and cost from
$20 to $60 each.

The wheels, which are intended especially for shad, are somewhat
similar to those used in the Columbia River salmon fisheries. They
are said to have been introduced in the Pee Dee about 1846, antedating
by over thirty years those used on Columbia River. They consist of
two or more curved wings, 5 to 7 feet long, attached to a rotary shaft
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fixed in the sluiceway. The wings consist of wooden frames covered
with small slats or twine and so arranged that, the wheel being fixed
in the sluice and rotated by the downward current of water, the fish
ascending the stream are caught and carried up by the wings and
shunted into a box or barrel placed at the side of the wheel, whence
they may be rewmoved at leisure. The entire apparatus is constructed
quite cheaply, costing about $6. In addition to shad these wheels take
suckers, catfish, redhorse, white perch, carp, etc., the value of the
annual catch being from 850 to $300 at each fishery.

The lowest of the fishing-dams on Pee Dee River is about 1 mile
above Cheraw and consists of 1 wheel and 3 fall traps, the length of the
dam being 280 yards. The catch at this fishery in- 1896 was 100 shad.
About 2 miles farther up is a dam 100 yards long containing 2 wheels
and 2 fall traps, yielding 96 shad in 1896. Each of these fisheries is
small and only imperfectly obstructs the passage of fish.

About 4 miles above the lowest dam is a seine fishery, at which two
seines, each 100 yards in length and with 2-inch mesh, are operated in
the spring. In 1896 they were hauled from March 15 to April 30,
about 18 times each per day during five days of each week, catching
shad, redliorse, carp, fat-backs, suckers, etc. The yield of shad was
280 roe and 310 buck, against a total of 300 in 1895.

Three miles above this seine bar is a fishery, which yielded 120 roe
and 136 buck shad in 1896. In 1895 it consisted of 14 wheels only, but
in 1896 it had 23 wheels and 3 fall traps. A mile or so above the preced-
ing, is the Pollock fishery, containing 23 wheels and 7 fall traps. In
1896 it yielded 102 roe and 108 buck shad. Less than 2 miles above is
the Pegues fishery, a half mile below the North Carolina State line,
and containing 13 wheels and 3 fall traps which yielded in 1896 18 roe
and 14 buck shad. These fish-dams make pools above them 2 feet
deep, and back the water up about half a mile.

One mile above the North Carolina line is the Manship fishery,
entirely crossing the river, containing 22 wheels and 7 fall traps, and
yielding 5 roe and 7 buck shad in 1896, aud about 95 shad in 1895,
The Dockery fishery, containing 14 dippers and 2 fall traps and yield-
ing 1 roe and 1 buck shad in 1896, and about 60 shad in 1895, is located
a short distance below the Carolina Central Railroad bridge, 8 miles
above the South Carolina line.

Six miles above the railroad bridge comes the Ingram fishery, con-
sisting of 10 wheels and 3 fall traps. The dam at this fishery entirely
crosses the river proper, but fish may ascend by a small thoroughfare
which passes around an island at this point. No shad were taken here
in 1896; in 1895 the catch approximated 125, of which about 40 per
cent were roe. This fishery was established about 1865, it originally
containing but 8 dippers, the catch at that time averaging about 5,000
shad annually, selling at from 5 to 6 cents each. Irom 1890 to 1894
the annual yield was about 300 shad.
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Next comes the Grassy Island fishery, 17 miles above the South
Carolina line and 25 miles above the lowest dam near Cheraw. This
contains 25 wheels and 2 fall traps, the yield in 1895 being 305 shad,
but only 2 in 1896, both of which were bucks, This appears to be the
highest point to which shad ascended the Pee Dee in 1896. The catch
during the first season following the establishment of this fishery,
about 1875, approximated 17,000 shad. A short distance above the
Grassy Island fishery is the Upper fishery or the Grassy Island Upper
fishery, consisting of 14 dippers and 3 fall traps. There is a small
island in the river at this point and 12 of the dippers and 2 traps are
located in the main channel of the stream, and 2 dippers and 1 trap in
the side channel. These caught 192 shad in 1895, but none whatever
in 1896.

Joseph Aldman’s fishery, 50 miles above Cheraw and 21 miles below
the Narrows, containing 2 wheels and 2 fall traps, has yielded no
shad since 1894, when it caught 1 buck. Ten to twelve years ago
this fishery yielded about 100 shad each season. A number of fishing-
dams in this vicinity have been permitted to go to waste on account of
the scarcity of fish. Sampson Parker has a fishery 13 mniles below the
Narrows and 5$ miles above Cheraw which contains 3 wheels and 1 fall
trap, the dam entirely blocking the river. This fishery took no shad
in 1896 and only 2 buck shad in 1895. This is the highest point on the
river at which shad have been taken since 1892. Six miles below the
Narrows is Kirk’s fishery, consisting of a dam partly blocking theriver,
containing 2 fall traps, which have taken no shad during the last five
years.

At the Great Falls or the Yadkin Falls, 2 miles below the Narrows,
there are 3 dippers, which have yielded no shad since 1892. A fishery
of 2 or 3 dippers, about 1 mile below the Narrows, has taken no shad
since 1891. In the case of the two latter there are no artificial dams,
the dippers or wheels being located in the favorable sluices in the rocky
course of the river, and in no case do they entirely block the channel.
Numerous other dams formerly existed in this length of the river,
especially between Grassy Island and Great Talls, but the unprofit-
ableness of the fishery has led to their abandonment.

It thus appears that from Cheraw to the Narrows, a distance of 71
miles, there are at present 16 wheel and fall-trap fisheries, which more
or less effectually obstruct the free passage of fish. All of these were
originally constructed for catching shad, but in 1896 not a single shad
was taken in the upper six fisheries, only 4 in the next three, and
the total yield of shad in the 16 was but 710, of which 342 were
females. In 1895 the cateh in the samne apparatus was 2,229 shad. The
decrease was especially apparent above the Broach and Quick dam,
the cateh above that point being 258 in 1896 against 1,469 in 1895. The
catch from the Broach and Quick dam to the lowest dam, including
Sherrel’s seine bar, was 1,042 shad in 1896 and 1,060in 1895, 1t should
be noted that the Broach and Qnick dam was enlarged in 1895 so as to
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extend quite across the stream. and that the lowest dam was not com-
pleted until 1896.

The Narrows is a remarkably picturesque series of rapids confined
between high cliffs, with a length of about 4 miles and a total descent
of 105 feet. Forty years ago Judge Locke had six or eight fishing
“stands” in the Narrows each year, which are reported as having
yielded on certain days as high as 300 shad each. Many of these were
sold fresh to hucksters, who disposed of them in the neighboring set-
tlements, and the rest were salted for use on the plantations.

Mr. Wesley K: Littleton has maintained a fishery there since 1880,
baving in that year 2 dippers or wheels, vhich caught about 300 shad
in the season, lasting during March, April, and May. The catch has
decreased constantly since 1850, 1In 1892 only 2 shad were taken, and
none whatever since then, although the fishery has been increased to
7 dippers.

From the Narrows to the headwaters.—From the head of the Narrows
to the Richmond and Danville Railroad bridge near Salisbury, a dis-
tance of 43 miles, the Pee Dee has a width of 500 to 1,800 feet, a depth
usually of less than 3 feet, and an average slope of over 5 feet per
mile, and contains a dozen or more shoals with plunges from 1 to 6
feet. Prior to 1890 shad were occasionally taken in the numerous fish-
dams located in this length of the river, but I have learned of none
whatever being taken since that date. The catch consists principally
of redhorse, suckers, carp, fatbacks, ete.

From the Richmond and Danville Railroad bridge to the foot of Bean
Shoals, a distance of 64 miles, the river has an average slope of a little
over 2 feet per mile, the elevation at the foot of Bean Shoals being 725
feet above sea level. In this streteh there are numerous fish-dams,
several occupying the full width of the river, and a number of shoals,
none of which have a vertical fall of more than 24 feet. From the foot
of Bean Shoals to Wilkesboro, a distance of 57 miles, the slope approxi-
mates 3 feet per mile. This stretch of the river contains 25 or more
old fish-dams, and but few vertical falls of more than 1 foot. The
elevation of the river at Wilkesboro is about 931 feet above sea level.
Col. John A. Holt, of Salisbury, N. C., reports that thirty or forty years
ago shad were caught in considerable numbers at the various fisheries
between Salisbury and Bean Shoals, occasionally at Bean Shoals, and
rarely at Wilkesboro. Needless to state, they have not been scen in
these waters for many years, the extensive fisheries and the numerous
dams below preventing their ascent. :

Lynch River.—Of the numerous tributaries of the Pee Dee, Lynch
River affords the longest run for shad. This river rises in Union
County, N. C., and after flowing a distance of 200 miles enters the Pee
Dee about 86 miles above (Georgetown. The stream is quite shallow
and narrow and its drainage small; at one point near its mouth it is
but 20 feet in width, and at numerous other points the water is not
over 1 foot deep. A small skiff can not navigate the river without
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frequently stopping to haul over obstructions. Notwithstanding the
adverse physical conditions, Lynch River is well adapted to shad, and
those fish ascend as far up as Tilley Ferry, 125 miles above the mouth,
and are taken in considerable numbers at Cartersville and lower points.
Bow nets only are used, and as there are no important settlements on
the river the fisheries are of small extent, the number of shad obtained
below Cartersville in 1896 being $20, the nets used numbering 25.

Tittle Pee Dee River.—Little Pee Dee River, one of the principal
tributaries of Pee Dee River, rises in the southern part of North
Carolina, and after flowing 75 miles enters the Pee Dee about 56 miles
above Georgetown. So far as could be learned, no shad whatever are
caught on this stream, nor have they ever been obtained there in large
numbers, due, probably, to the fact that the Little Pee Dee is sluggish,
with abundant seepage, the river course broadening in many places
into small lakes.

Black River—DBlack River has its sources in Kershaw and Sumter
counties, flows over 150 miles, and enters Winyah Bay near Georgetown.
From the mouth to Pine Tree Landing, a distance of 45 miles, the river
is deep and navigable for vessels of 10 feet dratt. Thence to Potato
Ferry, 11 miles distant, it is shoal, averaging not over 3 feet in depth,
and the bottom rocky. Above Potato Ferry the water is less than 1
foot in depth at low stages.

Shad are taken on this stream as far up as Mouzans, over 130 miles
from Georgetown, and considerable fisheries exist below Harpers,
especially in the neighborhood of Pine Tree and Pitchkettle. Except
in the extreme lower end, bow ncts only are used, the number employed
in 1896 being 63 and the catch amounting to 5,825 shad, of which 3,645
were rocs. 'The yield on the Black River has very much decreased in
recent years, as is also the case with most of the rivers tributary to
Winyah Bay. Twenty years ago 25 1o 30 shad were nightly taken by
cach bow net, whereas in 1896 the average catch was but 2 to 4 per
night. The catch in 1896 was much less than in 1895.

The shad season on the Black River begins about February 10, one.
month later than in Winyah Bay. ‘Several drift nets are used near the
mouth of the Black River, but these have been included with the fish-
eries of Winyah Bay.

Sampit River.—The Sampit is a small stream rising in Sampit Swamp
and entering Winyah Bay just below Georgetown. In the lower part
a few drift nets are used by Georgetown fishermen, but these have been
listed with the Winyah Bay fisheries. ‘The planters and woodsmen for
a distance of 20 miles up the river use bow nets, taking sufficient shad
for local use, the catch in 1896 numbering 720, of which 60 per cent were
bucks. Mr. D. B. Bourne, of Sampit, reports that shad are as abundant
in this stream at present as they ever were. .

The fisheries of Winyah Bay and tributaries have been described
with much detail, as they represent the modified conditions that are
more or less in evidence in most of the Atlantic coast streams, the cor-
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rect understanding of which is quite important. Formerly the shad
fisheries of these waters extended as far up as Bean Shoals, on the
Upper Pee Dee, a distance of 382 miles from the ocean. There was no
concentration at any particular point, and the local demand that existed
in any section did not warrant the prosecution of the fisheries so vigor-
ously as to cut off the run of shad at points above. Abount 1846 the
use of dams for catching shad was introduced in this river, and during
the first few years following the adoption of this form of apparatus
large catches were made. It is reported that 17,000 shad were taken
at one dam during the season immediately following its construc-
tion, and it is probable that prior to 1860 the catch in that portion
of the Pee Dee located above the North Carolina line numbered over
100,000 annually. The multiplication of dams resulted in shutting off
the fish from the upper reaches of the river, where the best spawning-
grounds are located, and the run so decreased that in 1896, as already
shown, only 16 shad were taken in that section.

A no less important change has occurred in the lower half of the
river. The profits derived from shipping fish to northern markets have
resulted in a concentration of the fisheries at the point nearest the
mouth of the river where the most convenient shipping facilitics exist.
This not only secures the shad much earlier than if the fisheries were
prosecuted at a distance from the mouth, but it affords an unobstructed
passage from the ocean, the run not being cut off by other fisheries.
Of the 97,685 shad taken in Winyah Bay and tributaries in 1896, 82,500,
or 85 per cent, were caught within 30 miles of the ocean, practically
none of which had spawned. Of the remaining 15,185 taken at a greater
distance from the ocean, the percentage that had spawned is, indeed,
very small. This has so reduced natural reproduction as to make it
almost an insignificant factor in keeping up the supply, and renders
artificial propagation essential to the prosperity of the fisheries.

The inquiry on the Pee Dee was begun at Salisbury, N. C,, the writer
traveling the banks of the river to the ocean. Mapy of the fisher-
men living between Salisbury and the Narrows were strongly of the
opinion that a wire net was stretched across the river near Grassy
Island, so as to prevent the further ascent of gshad. 'The fishermen of
Grassy Island were no less emphatic in their assertion as to the exist-
ence of the wire net, but its alleged location was near Cheraw. At
Cheraw and for many miles below that city statements as to the wire
net were heard, but the location was fixed near the mouth of the river.
When that point was reached it was found tbat the much-talked-of
obstruction had no existence except in the imagination of the fishermen.
Although the wire net does not exist, yet the stream is 8o narrow that
it is aJmost completely obstructed by an amount of twine which would
have little appreciable effect in retarding the run of shad up the broad
tributaries of the Chesapeake or up the Delaware,
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As determined by the number of persons employed, the amount of
capital invested, and the value of the catch the shad fisheries of North
The following

Carolina are the most important on the Atlantic coast.

tables show the extent of the fisheries by water-courses:

Staiement, by water arcas, of the number of persons employed in each branch of the shad
fisherics of North Carolina in 1596.

Number of fishermen. (:I;‘((::t]xllll'
Waters. e I —— 1"::“' Sll:a\l;?s- sive of
Drift- |Stake-| g oo Pound- Bow-| gy o) POTHOT®: * | dupli-
net. net. | mnet. neot. . cation.
Cape Fear River and tributa-
ries:

Below Black Rivor 222
Above Black River. 309
Black Rivor....... 148
North Xast River . 94
Pamlico Sound . ... . 483

Neuse River and tributaries
Below Contontuea Liver. ... k(i 86 315 11
Above Contentnea River ...|....... 2 45 517
Contentnea River.......... cocans 08 40 209
Little River........ococvii]ernncanfonanenn 8 44
Pamlico River................ 46 24 149 260
VY B LI PUON PP PO 40 208
Croatan Sound ..........oiviifeeaenns 82 30 218
Roanoke Sound .............foeoilt 4 |eeen... 8
Alhemarle Sound ... il 121 1,229
Pasquotank River . 2 47 R
Perquimans River.. 3¢ 30 104
Roanoke River.. 2 169 1,161
ChowanRiver.....c.e.cooeee| 14 ool y 190 634
Total.eeerivverinanannns. 506 999 | 1,357 600 (2,514 17 60 030 l 6, 047

Statement, by waler areas, of the boats, apparatus, etc., employed in the shad fisheries of
North Carolina in 1896.

Boats.
Waters. -

Drift nets. |

Stake nots.

Pound nets.

No. |Value.;No. ‘ougtlx.; anuo.I No. |Length. Value.| No. Value.
Cape Fear River and tribu- { |
taries: Yards. ! Yards.
Below Black River........ 111 1$1, 403 (113 | 21,010 .$3,634 (.eceee]icneiii]ooaneece]oneeenfarnnans
Abovo Black River..... 218 732 | W9 | 2,692
Black River............ 79 358 ...l
North East River....... 201 15112 1,520
Pamlico Sound ... 235 21,650 .o ciiiiiiifiannnas 24, 808 | 458,624 |$30,001 | 171 [$13, 885
Neusi(s River and tributa- | |
ries: :
Below Contentnea River.l 423 10,083 | 38 | 4,280 676 | 3,240 | 04, 809
Above Contentnea River.| 209, 858 | 6! 132
Contentnoea River........| 127 337 |. P1,804
Little River ........ 172 O e
TPamlico River | 16, 800
Tar River c.eeoovvanniad 108 | 342 fcooeeoioi]immenaa]esmnns [oaenieaan
Croatan Sound.. .| 6,625 1 108,420
Roanoke Sound......... .. 226 . 50
Albemarle Sound....... 21, U85 | 432,488
Pasquotank River.. N . 100 1,800
Perquimans River.. .. 36 1,800 |. 705 | 14,205
2oanoke River ..... _i 501 ¢ 8,505 15 300
Chowan RIVer.....oco.-. | 120 | 3575 |74 | 1,440 [ 185 [ |olii]elll 447 |20, 530
Total coervenrnaconnens '80, 388 34,682 | 6,003 I57. 787 1,103,872 | 73, 874 |1, 5675 132, 083

|877
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Boats, apparatus, etc., employed in North Carolina shad Jfisherics—Continued.

Seines. Bow nets. | Wheels. | Shoroand | .
‘Waters. . u}:luwn\n v '}ot_al
Nn.iLmngtb. Value. | No. | Value.[|No.|Value.| property. value.
Cape Fear River and tribntaries: | Yards )
Jselow Black Kiver...... I O O . $1,060 ; $6, 997
Above Bluck River.. 4787 ade | Tea2e 1,450 | 3,525
Black River ......... 21 630 446 2,100 | 3,044
North Enst River... 17 902 481 2,200 | 3,242
Pamwlico Sound P PR 4,505 | 70,041
Nouse River and tributaries:
Below Contentnea River..... ... 86 ) 18,880 , 6,361 | 185 530 39,300 | 71,9014
Above Contentnea River........ 12 820 331 | 257 705 3,000 | 4,912
Contentnen River co..o.oeveennn.. 10 823 83| 70 178 2,375 3,514
Little River..oo.ooeoveeiaenantn 2 130 78 17 48 450 638
Pamlico River «...coeoceaiiiiians 40 | 18,025 | 6,933 22 66 4,900 @ 20,456
Tar River........... 10| 1,246 | 80| e8| 239 2,300 | 3,687
Croatan Sound...... eeef 1 2, 300 3,000 .. ..ifeeann.. 15,378 | 42,020
Roanoke Sound ..... PR PPN D R S 70 1,011
AlbemarleSound.................. 410,000 1 12,500 |.....[cccn... 82,495 204,776
Pasquotank River............... 47 4,600 \ 3,630 ) 10 20 5,880 | 11,795
Perqnimans River .............. 2| 2,800 2,600 (.....0....... 5, 250 | 16, 757
Roanoke River..............o.e0 81 6,039 \ 6,100 | 435 | 1,515 34,267 | 46,827
Chowan River.............. ... 8 9,740 | 12.600 '..... [ 36,002 | 81, 692
TotRl. oeiiciiiiiiiaaiees 230 | 76,658 56, 561 I" 278 3,781 ‘ 7% 1,125 243,882 597,757
\ . |

Statement, by water areas and apparatus, of the number of shad taken in North Carolina

in 1896.
Drift nots. Stake nets. Seiues.
Watera. e e
No. Value. No Value. No. Value.
Cape Fear River and tributaries:
Below Black River. ... o.ooooeiiinaiiiiiniana.s 45,372 | $11.333
Above Black River. . | 531 1, 584
Black River coveeereeaiaaa.. B P TR B
North East River. : 4,002 | "1, 033
Pamlico Sound. .cooveoiiiiiiiaiiiraeieiieinaee. PR eereaann 387,236  $06,249 .........l........
Neuso River and tributaries:
Below Contontnes RiVOr.......ocooeeeaan... 18, 485 3,244 | 23,118 3,811 | 105,210 | 19,222
Above Coutentnea River.....oooooiiiiiiiiidenmenaaielienennee. 824 208 6,108 1,340
Contentnoa River......... . cees| 2,041 661 2,573 [iR%]
R L LT T A P EE T PP PRI PRP R 186 44
Pamlico River . . , 8,114 1,632 | 32,178 6,161
Tar River.... T e S A 6,515 1,278
Croatan SOMNM . ccsvneeaveaeaceuacaceanoaanannsooormsaenfooacaeaes 08,620 | 14,008 | 20,000 3, 800
RoADOKS SOUNA. et ieeieeaaecaaoeacencreaasfsoeenmaralocaeienes 5, 000 1,084 | ..o iieiaiaaan
Albomarle SOuN. . ceeereamacciaieiiaeaeiiiaae e tlenaeaaaes 420, 599 82,664 { 182,213 | 25,401
Pasquotank Rive 1,000 160 4,842 893
Perqunimans River.. 12,424 2,380 7,680 1,502
Roavoke River 8, 100 1,195 | 143,809 | 16,043
Chowan River. 9T feee--e..o| 60,450 | 11, 835
Total coccrnneannnn. 18,910 |944, 582 | 204, 080 | 532,966 | 90,899
Pound nets. Bow nots. Wheels. | Total.
Waters. ——e— e —— o
No. Value. No. | Value.| No. [Value.l No. Value.
Capo Feur River and tributaries:
Below Black River....ccoooovifomvaieaieniiiiiioeeialiaaans PR PO 45,372 | $11,333
Above Black River. . . 12, 762 3,442
Black River .... . 8,130 1,567
North East River. 11, 051 2, 622
PamlicoSound........ccoeeeeen.| 60,853 | 813,478 [coceanidianunn]ieeeeatloaaann 448, 089 | 109, 727
Neuse River and tributa
Below Countentnea River..... 181,534 | 33,080
Abovo Contentnea River. 17,999 4,147
Contontnea River....... 7,083 1,731
Little River ........ 486 109
Pamlico River. 54,282 | 10,679
Tar River.... 12,800 2, 637
Croatan Sound. . 13,925 162,460 | 31,731
Roanoke Sound. .. 386 . 7, 1,470
Albemarls Sound..... 32,004 735,192 | 140, 159
Pasquotank River.. 460 8.757 1, 509
Perquimans River.. 2,417 32,822 6,209
Roanoke RIVOT . .ooeceecceen]omennvanafonaiaans 109,400 | 20,489
Chowan River............... 122,595 | 22,490 183,545 | 34,422
Total ceoivieiniicinnnnnn. 478, 531 90,690 55,710 i 12,284 | 2,000 380 i?.. 096, 804 | 417, 243
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CAPE FEAR RIVER AND TRIBUTARIES,

The Cape Fear River is formed by the confluence of Haw and Deep
rivers, in Chatham County, North Carolina, at a distance, following the
river course, of over 200 miles from the sea. It is navigable for light-
draft steamers as far as Fayetteville, 145 miles from the ocean. By
means of locks and dams it was formerly navigable to the junction of
Haw and Deep rivers, but these aids have long since been abandoned.
From the sea to Fayetteville the slope is about 10 feet, whereas from
Fayetteville to the foot of Smiley Falls, a distance of 42 mlles, the slope
is 35 feet. Below Smiley Falls there were formerly four dams, ranging
in height from 5 to 15 feet, but these have not been in existence for
many years. The lowest obstruction at present is Battle Dam, about
12 miles above Smiley Falls, built of wood, 11 feet high and 500 feet
long, extending directly across the river. Two miles farther up is
Buckhorn Dai, 3 or 4 feet high and about 1,000 feet long, which for-
merly backed the water up to the junction of Haw and Deep rivers, a
distance of 8 miles. Each of these dams is now in bad condition, being
broken down in several places. Haw and Deep rivers, which form the
Cape Fear, rise in Guilford County, 80 miles above their confluence.
They are small streams, with considerable descent, averaging about 7
feet per mile cach, and with numerous shoals and falls, which present
absolute barriers to the upward passage of shad.

There are two distinct geographical sections in the Cape I‘ea; shad
fisheries: (1) The Wilmington section, from the mouth of the river to
the entrance of Black River, 15 miles above Wilmington, in which drift
nets exclusively are used; (2) thence to Smiley Ifalls, 42 miles above
Fayetteville, in which bow nets, drift nets, and seines are employed.
Each of these will be described separately.

The Wilmington section.—The drift nets in the Wilmington section
are operated from Deep Water Point to Dollison, 14 miles below the
mouth of Black River. Thelength of those in the lower reaches ranges
from 150 to 425 yards each, the depth averaging 50 meshes, and the
size of mesh being 5} aud 54 inches. The nets between Wilmington
and Dollison vary in length from 100 to 135 yards each; otherwise they
are similar to those operated below Wilmington. Occasionally a net is
used in one of the lowerreaches during the carly part of the season and
then cut in half and used as two nets in the upper reaches during the rest
of the season. About 20 short nets were drifted in Brunswick River in
1896. This river or thoroughfare is about 12 miles long, leaving the
Cape Fear River 4 miles above Wilmington and reentering it 4 or 5
miles below that city. The Brunswick nets are from 100 to 120 yards
in length, with a valuation of about $21 each. In North East River, a
tributary entering the Cape Fear at Wilmington, there are several nets
operated between the mouth and Three Cypresses, the men living
between Wilmington and Castle Hayne. These nets range in length
from 120 to 150 yards, the depth and mesh conforming to those on the
Cape TFear between Wilmington and Dollison.
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The total catch of shad in 1896 in the Cape Fear below Dollison, in
Brunswick River, and in Northeast River below Three Cypresses, num-
bered 49,434, of which 21,316 were roes, The legal season extends
from January 1 to May 15, but actual fishing began January 21 and
ceased April 18, a close time operating from 6 p. m. Saturday to 6
p. m. Monday and from 6 p.m. Tuesday to 6 p. m. Wednesday of each
week. The length of the season is determined largely by the temperi-
ture and flow of the waters. A warm March and April shortens the
geason and low water has the same effect, each causing the fish to pass
rapidly upstream. There were more shad caught in 1896 than in 1895,
the season being longer, There have not been so many shad taken in
this vicinity during recent years as formerly. The catch in 1891 was
55,976; in 1890, 60,695, and in 1889, about 70,000. In 1890 108 nets
were employed; 115 in 1891, and 125 in 1896. This gives an average
per net of 562 shad in 1890; 487 in 1891, and 363 in 1896.

During the early portion of the scason three-fourths or more of the
catch consists of buck shad. As the season progresses the proportion
is more evenly divided, and toward the end the roes greatly outnum-
ber the buck shad. During the season of 1896 roe shad constituted 43
per cent of the total catech. Ripe shad are not found until near the end
of March, and they are most numerous about May 1; consequently, the
fisheries yield few eggs suitable for fertilization, as they cease before
the end of April. One Wilmington dealer, who handled 15,007 shad in
1896, reports that not over 12 of them had spawned.

From Black River to Smiley Falls.—In the second section of Cape
Fear River the bow net is the principal form of apparatus employed.
Indeed, this is the only apparatus used in the lower 35 miles, except
two 30-yard drift nets at Indian Wells, which took 200 shad during the
past season. Bow nets are used all along this stretch of the river, the
number operated in 1896 being 124, which yielded 6,719 shad, valued at
$1,658. This is said to have been the smallest yield ever known. The
catch during 1895 was also extremely poor, the yield previous to that
time running from 100 to 400 to the net. A number of hickories are also
caught in the bow nets, the total yield in 1896 being 2,920.

From Kelley Cove to Elizabethtown, a distance of 35 miles, drift
nets are used almost exclusively, the only exceptions being the two
bow nets at Browns Creek and one bow net at Llizabethtown. There
are also two drift nets at Indian Wells, and 61 between Harrison Creek
and Fayetteville. These nets are 20 to 45 yards long, 7 feet deep, 53
to 5§ inch mesh, and cost about $5 each. The season begins a week or
more earlier than in the bow-net fishery and closes about the end of
April. The catch in 1896 was very small, only 5,375 shad being takeu
by the 99 boats. The conditions of the water and river were favorable
for & good run, but the fish did not make an appearauce. Drift nets
have been used in this length of the river only during the last ten
years, bow nets being employed exclusively prior to that time. The
change in form of apparatus is due largely to the removal of snags and
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brush from the channel of the river, and also to the decreased run of
gshad, rendering improved forms of apparatus necessary.

The lowest seine beach on Cape IFear River in 1896 was operated at
Prospect Hall, 22 miles below Fayetteville, by Mr. William -Whitedge,
using two seines 50 yards long, 6 to 11 feet deep, and with 3-inch mesh.
The season extended from March 29 to May 14, and 123 shad were
caught, the highest catch in one day by the two seines being 16.
Near Fayetteville three seines were operated in 1896, catching 545 shad
and 3,065 hickories. The seines are from 75 to 90 yards in length, 12
to 15 feet deep, with 3-inch mesh, and require the services of 4 men
each. The lowest is located about 9 miles below Fayetteville, and 5
miles above comes William IField’s seine beach, new in 1896. A short
distance above Fayetteville is . . Power’s beach, established thirty
years ago, and catching 3,500 shad during the first season. 1n 1867,
according to Mr. Powers, the catch of shad in the vicinity of IFayette-
ville amounted to about 22,000. TlLe season at Fayetteville begins the
last week in February, about one month later than at the mouth of the
river. The distance between the two points being 145 miles, it appears
that shad move up the river at the rate of about 5 miles per day.

Smiley Ialls is practically the limit of the shad run on Cape IFear
River, and the few fish that pass those falls find an impassable barrier
12 and 14 miles above at Battle and Buckhorn dams. The fisheries on
this river are prosecuted so vigorously, however, that few shad now
pass above Kyle Landing, 12 miles above Ilfayetteville. In Smiley
Falls several finger traps take some shad each season, but fish are
becoming 8o scarce as to render their use unprofitable,

Black River.—Black River, which tlows into the Cape IFear about 15
miles above Wilmington, is of considerable importance as a shad
stream. It is quite narrow, ranging in width from 350 feet near the
lower end to 100 feet 50 miles above.” About 56 miles from its mouth
it receives a tributary somewhat larger than itself, the Southk or South
Black River. This branch is slightly deeper and longer than the main
river above this point, but it is reported that few shad ascend it.
About 30 miles above the mouth of South River, Black River receives
the Six Rumns, a somewhat important shad stream. This is the head
of navigation during high water, and ordinarily very little navigation
exists above Point Caswell, 36 miles from the Cape Fear. There are
no falls whatever on Black River, and shad may ascend to the upper-
most limits, Most of the fish are taken between Point Caswell and
Olinton, and on the Six Runs below the Clinton and Warsaw Railroad
bridge, seines and bow nets being employed.

It is unlawful to fish with seines in Black River ¢from Cape Fear
River to the mouth of Great Coharie, also in the Six Runs to where
the Atlantic Coast Line Railroad crosses said stream, except on Tues-
days, Wednesdays, and Saturdays of each week from 1 o’clock a. m. to
11.45 o’clock p. m.on each of the days above mentioned, * * * from
the 1st day of March to the 15th day of June in each and every year.”
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The seines are 20 to 55 yards long, 13-inch mesh, and with depth
from 10 to 12 feet. They are frequently hired out by the day to farmers
or timbermen desirous of securing a supply of shad for home use, the
usual compensation being $2 per day and the same amount per night.
Because of the distance from markets and the desultory manner in
which the fishery is carried on, the catch is not large for the number of
seines employed. In 1896, 21 seines were used, of which 12 were located
on the Six Runs and 9 on Black River. On the Six Runs the scine
shores are between the mouth of the river and the crossing of the
Clinton and Warsaw Railroad. Very few shad, however, are taken
above Taylor's Bridge, not a single shad being reported above that
point in 1890. The catch in the 21 seines in 1896 numbered 3,743, of
which 1,985 were bucks. Sixty bow nets were reported in 1896, mostly
on the Six Runs, below Taylor's Bridge, the total yield amounting
to 2,385 shad. Very few shad from Black River and tributaries are
sent to distant markets, most of thew being used in the homes of the
fishermen.

North East River.—This river rises in the northeast portion of Duplin
County, and after flowing 120 miles through a swampy section empties

_into the Cape Fear at Wilmington. It is navigable for small steam-
boats a distance of 75 miles, to Hallsville. From that point to Korne-
gay, 15 miles, it is shallow and narrow—20 to 100 feet in width—with
low banks. In the extreme lower portion of North Ilast River some
shad are taken by Wilmington drift-net fishermen, as already noted.
In addition thereto, a number of men living about Castle IHayne use
drift nets, sending their catch to Wilmington. Twelve boats were used
in this fishery in 1896, the catch being 1,942 roes and 2,120 bucks.

The principal shad fishery of North East River is the seine fishery,
which is prosecuted from Sandy Hill, 30 miles above the mouth of the
river, to Kornegay, a distance of 83 miles. In this section there are
about 30 seine beaches, but a decrease in the abundance of shad has
caused the abandonment of many of them. The seines range in length
from 30 to 100 yards, the depth from 8 to 20 feet, the mesh from 2 to 3
inches, and 3 to 5 men are required to each fishery. In 1896,17 seines
were operated, the total catch by which approximated 6,989 shad, of
which 3,320 were roes, In 1890, an unusually good season for recent
years, 27 seines were used and 18,135 shad were taken. In 1891, 29
seines were used and the catch amounted to 13,455. The reduced catch
in 1891 and in 1896 was due to heavy freshets, causing a short season all
along the middle and lower end of the river, and this also explains why
the catch above Hallsville was larger in 1891 than in 1890. An inter-
diction exists against fishing for shad in North East River ¢“from the
23d day of February to the 1st day of July each year, between the hour
of 12 o’clock midnight on Saturday nights and 6 a. m. on Wednesdays
of each week.” ~The shad on this stream are very large, individuals of
7 or 8 pounds being occasionally taken, and the average weight of the
females probably exceeds 5 pounds. Formerly most of the North East
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River shad were shipped by rail to distant markets, but the small catch
of recent years has not furnished a surplus above the local demand.

In New River, Stone Bay, and other estuaries between Cape Fear
River and Cape Lookout no especial attention is given to shad, but
several hundred are taken annually in the mullet fisheries. The num-
ber thus caught is increasing, and doubtless profitable fisheries could
be established.

Cape Lookout marks a distinctive change in the physical characteris-
tics of the Atlantic coast streams. Below that cape all the rivers
empty directly into the ocean, maintaining their fluvial characteristics
almost, if not quite, to the mouth. From Cape Lookout to Cape Cod
the streams empty into large sounds or bays, as Pamlico, Albemnarle,
and Long Island sounds, and Chesapeake, Delaware, New York, and
Narragansett bays. The river mouths are usually broad estuaries,
resembling arms of sounds and bays rather than rivers. The Neuse and
the Pamlico rivers, in North Carolina, and the James, Rappahannock,
Potomae, and Choptank, of Chesapeake Bay, are examples of this type.
Other streams north of Cape Lookout possess this characteristic to a
greater or less extent. This physical change affects the shad fisheries
in three important particulars, viz: (1) The use of fixed apparatus of
capture, as stake nets and pound nets, is made practicable; (2) the
excessive concentration of the fisheries near the mouth is restricted;
and (3) the beginning of the season is delayed several days.

PAMLICO SOUND.

Pamlico Sound is an irregular Lody of water, covering about 1,660
square miles and separated from the sea by a long, narrow sand beach
known as “The Banks.” At the north end it communicates with Albe-
marle Sound through Roanoke and Croatan sounds, and on the south it
joins Core Sound, much of the waters of those sounds passing through
Pamlico Sound, and two large rivers, the Neuse and Pamlico, enter
from the west. The waters of Pamlico Sound and its tributaries com-
municate with the sea through Ocracoke, Hatteras, New, aud Oregon
inlets, each less than half a mile across, .

The shad fisheries of this sound, like those of most of the salt-water
estuaries of the Atlanticcoast, are of comparatively recent development,
originating about 1873 and receiving their greatest development
during the past ten years. They are located in the northeast third of
the sound, east of a line drawn from Hatteras Inlet to Sandy Point,
and nearly 90 per cent are above a line drawn from Sandy Point to
New Inlet. The principal fishing stations are the marsh islands and
points at the extreme upper end of Pamlico Sound, the most important
of which are Roanoke Marshes, Hog Island, Buck Island, Stumpy
Point, Sandy. Point, and Old Point. Most of these stations are inhab-
ited only during the fishing season, the men returning to their homes on
the uplands at the end of the season. Inaddition to the ahove-named

F. R, 98——11
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stations, shad fishing is carried on by men living at Chicamicomico
or Rodanthe, Clarks, and Hatteras, on the banks. Stake nets and
pound nets are used, set in the same general vicinity, but the latter
usually inshore of the former. At present the stake nets greatly out-
number the pound nets, but the latter form of apparatus is rapidly
increasing in popularity. )

The stake nets measure 16 to 18 yards in length, G to 16 feet deep,
with 53 to 54 inch mesh, and from 50 to 500 are set in a string. They
are made of cotton twine and cost, with necessary appliances, about
$125 per 100 nets, the twine being renewed each season. Some of the
nets are placed in very shoal water, as on Duck Island Flats, where the
depth averages about 3 feet, and in many places so shoal that the fish-
ermen are compelled to jump overboard and shove the boat along while
overhauling the nets. The nets frequently remain in the water from
the beginning of the season to the close, whereas when set in fresh
water they mmust be taken up and cleaned every week. The 24,808 stake
nets set in Pamlico Sound in 1896 required the services of 184 boats,
worth $18,785, and of 368 men. The season began the first week in
February and continued until about the middle of April. The total
catch numbered 387,236, of which 207,736 were roes and 179,500 bucks,
the total valuation being $96,249.

The stake-net catch at the various stations is affected largely by the
prevailing winds both preceding and during the fishing season, the
former determining to a certain extent the salinity of the water.
The temperature of the water and of the atmosphere also influences
the yield on the various reefs, On the Duck Island Flats in 1896 the
water was low and quite salty, causing many fishermen who usually
oceupy those grounds to set their nets in Croatan and Albemarle
sounds. Contrary to expectations, shad were more numerous on the
Duck Island Flats than for many years previous, and the few fishermen
operating there obtained large results. At Hog Island, one of the
most important fishing stations, and which is separated from Roanoke
Island only by small creeks, the yield of shad was exceptionally large,
over 90,000 being taken. The cateh in 1895 was nearly as good; but
1894 and 1893 were poor seasons, the former being the worst during
recent years. On Long, Pingleton, and Gibbs shoals the catch was
only about two-thirds as great as in 1893, and the yield in the nets set
by the ‘“Bank” fishermen from Chickamicomico to Hatteras was also
unusually small.

The pound nets operated in Pamlico Sound are of the type known
as ‘Dutch nets,” costing from $80 to 21,100 each, The “pound?” is
generally 10 yards square, the “heart” 45 yards on cach side, and the
‘“leader” from 100 to 350 yards long. The mesh in the “pound?” is 2}
inches, in the “heart” 3 inches, and in the “leader” 4 inches. They are
set along the shore across the current in strings containing from 1 to 11
nets each. The number used in Pamlico Sound is constantly increasing
and they are gradually superseding the stake nets. They are set
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about the 1st of February and remain in the water until late in the
spring, the bulk of the catch being obtained from IFebruary 15 to
Mareh 15, In 1896 there were 171 pound nets, with an aggregate value
of $13,885. Of these, 11 were near Ilatteras Inlet and the others in
the upper portion of the sound. The yield consisted of 30,512 roe and
30,041 buck shad, with a local valuation of $13,478,

There are several interesting features in connection with the shad
resources of this body of water in addition to the fisheries at present
operated. It will be seen that the only communication between the sea
on one side and Neuse and Pamlico rivers and Albemarle Sound and
its numerous tributaries on the other, is through Pamlico Sound, the
outlets of which are Ocracoke, Hatteras, New, and Oregon inlets, whose
total cross-section does not exceed 14 miles. Through these narrow
inlets the entire yield of shad taken in Pamlico Sound and tributaries,
exceeding 2,000,000 annually, must pass. An impression exists that
shad winter in these sounds, and in substantiation of this theory it is
contended that if they passed into the sound from the sea through any
one or all of the four inlets they would be taken in the seines which
have at times been operated in those narrow passageways. This result
would not necessarily follow, however, for when the shad enter from the
sea they are not schooling, but moving as individuals, and avoid the
fishing apparatus. In comparatively few of the coast waters are shad
taken as easily near the sea as farther inland. It will be observed that
the large quantities of fish taken in Albemarle Sound and tributaries
must pass through Croatan and Roanoke sounds, and yet only a small
percentage are taken in the numercvus pound nets and stake nets located
in those bodies of water. If the fish remained in the sound during the
winter they would doubtless be discovered, even if they kept near the
bottom; furthermore, those nets set on the shoals near Hatteras Inlet
catch shad several days sooner than those in the upper portion of the
gound, indicating that the fish are traveling from the direction of the
inlet.

NEUSE RIVER AND TRIBUTARIES.

The Neuse, the most important shad stream between the St. Johns
and the James rivers, is formed in Durham County, N. C., by the
Jjunetion of the Eno, Flat, and Little rivers, and from that point to New
Berne it measures in its sinuosities a distance of 260 miles. Below
New Berne its fluvial characteristics disappear and it becomes a broad
arm of Pamlico Sound, 40 miles long. The head of navigation is at
Smithfield, 150 miles above New Berne, at an elevation of about 100
feet above sea level. In addition to the tributaries forming its source,
the Neuse receives the waters of Trent, Oontentnea, and Little rivers,
and some minor streams. Shad formerly ascended Neuse River to its
uppermost limits, and extensive fisheries are said to have existed near
Raleigh, 190 miles from New Berne. At present they ascend in small
numbers some distance above Raleigh, probably as far as Ifishdam, in
Durham County, and local fisheries exist above Smithficld. The bulk
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of the catch, however, is obtained within 22 miles below and above New
Berne. For convenience of description, the shad fisheries of the Neuse
are divided into two geographical sections, viz: (1) the lower 72 miles,
from Pamlico Sound to Contentnea River, and (2) from Contentnea River
to the headwaters.

From the mouth to Contentnea River.—Below Contentnea River the
Neuse flows through a low, swampy, timbered section, the banks rising
from a few inches to 4 or 5 feet above low water, and large areas adjacent
being covered during slight freshets, which, however, are rarely sudden
or violent. The width of the stream from Pamlico Sound to New Berne
ranges from 6 to 13 miles, and from New Berne to the Contentnea it is
from 250 to 80 feet at low water.

The forms of apparatus used in the shad ﬁshenes of this section of
Neunse River are seines, drift nets, bow nets, stake and pound nects, the
first-named being the most important. There are three branches of
this fishery, viz.: (a) the large seines below New Berne, requiring the
use of horses; () the seine beaches above New Berne,and (¢) the so-called
drag nets, which are small seines witheut permanent beaches, hauled
in such places as, from time to time, present favorable inducements.

(a) The large seines below New Berne, 5 in number, are located on
the south side of the river from 3 to 6 miles below the city. Itis
reported that the first haul seine was operated here in 1846 by Richard
Felton, a fisherman from Albemarle Sound. These seines are from 800
t0 1,200 yards in length, 15 to 18 feet in depth, with mesh from 23 to 23
inches, the value ranging from $300 to $450 each. Six men, two horses,
and two boats are usually required, and the rental of the shores is from
$50 to $100 each annually. Seining begins about the first week in
February and continues until the second or third week in April. The
total catch by the five seines in 1896 was 5,688 roe shad and 5,954 bucks,
with a local valuation of $2,192. In addition to shad, these seines
catch quantities of alewives and striped bass.

(b) The seines used at the beaches between New Berne and Contentnea
River are from 80 to 240 yards long, with 2} to 3 inch mesh, 50 to 70
meshes deep, and cost from $30 to 875 each. An average of 3 men and
1 boat is required for each seine. At New Berne the season begins about
February 10, but near the Contentnea it is from two to three weeks
later. In 1896 there were 28 seine beaches, which yielded 82,512 shad,
of which 49,987, or 60 per cent, were bucks, Fishing is carried on
every day except Sunday, and even on that day when shad are run-
ning plentifully. The catch varies considerably from year to year, the
height of the water being the most important factor. 'T'he banks are
so low that during freshets many of the beaches are overflooded and
fishing is suspended for several days or even weeks. Since the above
cause permits the shad to pass the seines down the river, it naturally
follows that the best seasons in the upper reaches are coincident with
high water in the lower part of the river, A few beaches, however,
are so situated as to make their best hauls during high water.
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(¢) The third class of seines, known as drag nets, are used at such
places on the river as may appear most desirable from day to day,
no specially prepared seining beach being necessary, the nets being
“footed up” in the water. They arc used from the mouth of the river
up to Pitchkettle Creek, 22 miles above New Berne, and also to some
extent in Trent River, near its mouth. The maximum depth of water
suitable for operating them is 12 feet for beginning the haul and 4 feet
for “footing up” the net. They average in length about 225 yards, and
50 meshes deep, the mesh being about 23 inches. Three men and one
boat are required for each, the value of the net averaging about 375
and the boat $45. It is stated that this form of apparatus was intro-
duced here about 1840 by Capt. Isaac Lewis. Their success does not
depend entirely on the catch of shad; indeed, that species constitutes
but a small portion of the yield, the aggregate yield in 1896 being 4,951
roes and 5,095 bucks. The other fish taken are herring, white perch,
suckers, pickerel, striped bass. black bass. etc. The use of these nets
is increasing.

The stake nets in Neuse River are set in 8 to 10 feet of water and
in strings of from 30 to 60 nets each on the sides of the channel of
the river from Northwest Creek, 5 miles below New Berne, to Great’
Island, 11 miles above that town. They are about 20 yards long, 10 feet
deep, with 53-inch mesh, and, with the necessary stakes, etc., cost about
$115 per hundred. Generally 70 nets are used by each boat, the latter
costing about $50 and requiring the services of two men. This is the
earliest branch of the shad fishery on the river, the season beginning
each year about January 25 and ending about the first week in April.
The stake-net fishery is most profitable during periods of high water.
In 1896 47 boats engaged in this fishery, using 3,240 nets, and the catch
numbered 10,262 roe shad and 12,8506 bucks, the local valuation being
$3,811. An interdiction exists against this form of fishery, but it is not
enforced. Most of the men using stake nets are residents of Carteret
and Pamlico counties, hailing from Cedar Island and Hunting Quarter
in the former, and from Goose Creek to Bay River in the latter county.

Drift nets are operated from a short distance above the New Berne
wharves to 12 miles down the river. These nets are from 100 to 120
yards long, 5}-inch mesh, and cost about $18 each. The season begins
about the second or third week of February and closes the first week
in May. In 1896 38 drift nets were used, the yield being 8,360 roe shad
and 10,125 bucks, with a local valuation of §3,244.

Notwithstanding an interdiction against pound nets in the Neuse,
the employment of this form of apparatus is increasing each year. It
was introduced here about 1878, and in 1880 6 were reported. In 1889
and in 1890 the regulation against their use appears to have been
enforced, no pound nets being reported in the returns for those years.
But a few were introduced into the lower part of the river, where local
sentiment was favorable, aud the evasion of the law gradually extended.
In 1896 87 pound nets were set between Trent River and Adams Creek,
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34 on the north side of the river and 53 on the south side, in depths of
water ranging from 6 to 12 feet. The leaders average 200 yards in
length, and the mesh in the trap is from 2 to 14 inches. The average
value of the pound nets is about $120, many of them being constructed
of twine used previously in seines, The season begins about August 15
and continues until early in May. Shad constitute only about 20 per
cent in value of the total pound-net catch, the other species taken being
herring, striped bass, sea trout, croakers, white perch, drum, pickerel,
etc. The catch of shad in 1896 was 22,471, of which 12,972 were bucks,
and of berring 1,146,280 were obtained.

While comparatively few shad caught by means of bow nets reach
New Berne, yet the use of that form ot apparatus between New Berne
and Contentnea River is quite extensive, especially in the vicinity of
Spring Garden, Cowpens, and Pitchkettle. They are used to the best
advantage during high water, as then most of the seining operations
are suspended by reason of the beaches being overflooded, leaving a
greater number of shad to be taken in other apparatus, and for the
further reason that the shad are less cautious during the muddy-water
period and are more casily netted. The number of bow nets in use
between New Berne and the Contentnea in 1896 approximated 185,
requiring 180 boats, worth $620, and 360 men, and the yield approxi-
mated 5,800 roe shad and 6,450 bucks, valued at $2,901.

From Contentnea River to headwaters.—The apparatus used in the
shad fisheries of Neuse River from the entrance of Contentuea River to
Smith Mills, a distance of-125 miles, consists of bow nets, seines, and
stake nets, Bow nets are used throughout the length of the river;
seines are operated between the entrance of Contentnea River and Bear
Creek, 37 miles, and stake nets are operated at the railroad bridge, a
short distance below Kinston, 17 miles above the Contentnea.

The seines range in length from 50 to 80 yards, the depth averages
12 feet, and the mesh about 24 inches. The season begins usually the
first week of IFebruary and ends the second or third week of May, the
annual rental being abont $20 for each beach. The catch of shad by
each seine in 1896 ranged from 25 to 1,350 in number. It is stated that
the present catch in these seines is not one-fourth of the yield twenty
years ago. The Bear Creek scine-hole, the uppermost beach operated
at present, caught only 200 shad in 1896, whereas from 1880 to 15890 the
average catch was about 1,000 each season. Until quite recently there
were several seines on the Neuse betwecn Bear Creek seine-hole and
Smithtield, but unprotitable fishing led to their abandonment. In 1896
two seines were operated 50 miles above Bear Creek seine-hole, but on
Little River, a tributary entering Neuse River near Goldsboro.

Bow nets are operated from the entrance of the Contentnea to Wilson
Mills, the total number employed in 1896 being 257 and the yield of
shad numbering 11,067. The distance from Wilson Mills to New Berne
is 156 miles, and as New Berne is 80 miles distant from the ocean it fol-
lows that the shad taken at Wilson Mills have traversed at least 236
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miles since leaving the sea. This is one of the most distant points from
the ocean at which commercial shad fisheries are now prosecuted. It
appears that the season in the upper portion of the river does not begin
until the end of February, four weeks later than at the lower end of the
river. The distance being about 135 miles, the progress of the shad up
theriver shows an average of 4 or 5 miles per day. There are probably
a few bow nets operated above Wilson Mills, but the small extent of the
fishery did not warrant an extension of the inquiry above that point.

The six stake nets operated on Neuse River above the Contentnea
were set uear the Kinston railroad bridge. The length of the nets was
22 yards each, the depth 35 meshes, and the size of mesh 5% inches.
Two men and two boats were engaged; the catch by one boat was 774
shad and 7 rockfish, and by the other boat 50 shad were taken,

Trent River.—The Trent, the largest tributary of the Neuse, is of
considerable width and depth, bat draining only a small area of terri-
tory the current is sluggish., The drag-net and drift-net fishermen of
New Berne operate in the lower end, but with this exception few shad are
taken in this stream. 1t appears that they do not run far up the Trent
in large numbers, probably on account of the sluggishness of the water
and the consequent accumulation of drift and other refuse matter.

Contentnea River.—About 32 miles above New Berne the Neuse
receives the waters of Contentnea River, sometimes called Moceasin
River, the shad fisheries of which are almost as important as those of
the Neuse above this point. This river flows about halfway between .
Neuse and Tar rivers. It isabout 140 miles long and it is navigable as
far as Stantonsburg, 63 miles above the mouth. Above Stantonsburg
it is full of narrow rapids and abrupt falls, forming a barrier to the
further ascent of fish as well as to navigation. The apparatus used
in taking shad consists of seines, stake nets, and bow nets, the total
yield on the river in 1896 being 7,033, of which 3,222 were roes. Of
this catch, 2,673 were taken in seines, 2,541 in stake nets, and 1,919
in bow nets.

The Iength of the seines ranges from 30 to 80 yards, the mesh 2 to
3% inches, and the number of men required four to each seine. The
beaches rent for 820 to $40 annunally. In the lower part of the river
the season begins about the last of February, but it is 4 week or more
later above Snow Hill. During 1896 the catch was unusually small,
owing to low water permitting the shad to be taken on the lower
Neuse, the total yield in the 10 seines on the Contentnea being 2,573
in number. The Tingle Beach, 3 miles above the mouth of the Con-
tentnea, caught 2,400 shad in 1895 and only 410 in 1896. The number
of seines on this river is much less than formerly, theve being 25 or
more ten years ago. In addition to shad, the seines take herring,
hickories, perch, bream, etc.

The stake gill nets used on Contentnea River are from 18 to 40 feet

‘in length, with 54-inch mesh, and cost on an average about $1.50 cach.
From two to five nets are used by each boat. The season begins
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about the end of February and closes the second week of May. The
cateh in the 178 stake nets set in 1896 was 1,499 roe shad and 1,042
bucks. Seventy bow nets were used on the Contentnea between the
mouth and Stantonsburg, yielding 609 roe shad and 1,310 bucks.
These bow nets differ in no particular from those used in taking shad
in other Atlantic coast streams.

Little River—About 2 miles above Goldsboro the Neuse receives the
waters of Little River, which is nearly 100 miles in length. Shad
ascend as far as Whitley Mills, about 15 miles from the mouth, the
numerous milldams obstructing their further passage. In the length
below Whitley Mills a few sbad are taken by means of seines and bow
nets, the season beginning about the end of February and ending
during the gecond or third week of May. In 1896 two G5-yard seines
were used on Little River, one 6 miles and the other 11 imiles above
tbe Neuse, the yield of shad being 186, of which 60 per cent were bucks,
Bow nets are used at various points below Whitley Mills, the total
number reported in 1896 being 17, with a catch of 300 shad.

PAMLICO-TAR RIVER.

Pamlico and Tar rivers are different sections of a single stream, the
pame changing near the town of Washington,N.C. Thelower portion,
Pamlico River, has a length of 37 miles, and the upper portion, Tar
River, is 180 miles long, giving a total length of 217 miles. The
Pamlico length is really an arm of Pamlico Sound, whereas Tar River
has all the usual fluvial characteristics. Tarboro, 40 miles above Wash-
ington, 1s the present head of navigation. Above that town the river
is 90 to 200 feet in width with a gentle slope; affording ample passage
for the ascent of shad 36 miles to Rocky Mount, where further progress
is barred by a natural fall of about 20 feet, utilized for mill purposes,
the site of the first cotton mill in North Carolina, erected in 1817. The
shad fisheries of Pamlico-Tar River extend from the mouth to a short
distance below Rocky Mount, the yield in 1896 being 32,601 roe shad
and 34,481 bucks. The apparatus used consists of seines, stake nets,
drift nets, pound nets, and bow nets, the first named yielding nearly
60 per cent of the total product

Seines are operated from Core Point, 16 miles below Washington, to
Pillsboro Landing, 33 miles above that town. Those below Washington
range in length from 450 to 1,000 yards, and above that town the length
of the seines is from 50 to 200 yards, one or two seines being used ut
each beach. The mesh is from 2 to 24 inches in the bunt, and from 4
to 9 men are required for each seine. The season begins usually during
the first week of February below Washington, and about two weeks
later in the upper portions of the river. The catch in 1896 was the
smallest for several years, the yield at the 32 beaches on the river being
only 38,693 shad, while 30 seines are reported as taking 108,728 shad
1n 1890, The weather was unfavorable for an early start and high
water limited the operations at many of the beaches. Of the yield
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in 1896, 32,178 shad were obtained in Pamlico River and 6,615 in the
Tar.

Stake nets are set along both sides of the channel of this stream from
the mouth to the town of Washington. They average 20 yards in
length, 10 to 12 feet deep, with 5§ to 5% inch mesh, and are made of
cotton twine, which must be renewed annually. In 1896 840 nets were
used, set in strings of from 10 to 40 nets each. The season began the
second week of February and closed about the end of April, yielding
4,260 roe shad and 3,854 bucks, with an aggregate value of $1,632.

During heavy freshets a number of drift nets are used in the river
from 1 mile below Washington to the same distance above that town,
These nets are about 100 yards in length, with 5§-inch to 53-inch mesh,
and cost $10 or 312 each. Two men are required for each net, and the
boats used are worth $10 to $15 each. The catch is small, as these
nets are used only when the water is high. In the 23 nets operated
at times in 1896 the yield of shad was 5,221, of which 2,867, or 55 per
cent, were roes.

The bow-net fisheries are operated at various points from Washing-
ton to 25 miles above Tarboro, the total number of nets in 1896 being
120, of which 22 were operated in Pamlico River and 98 in the Tar. In
the lower part of the river two men are required for each net, but in the
upper portion a few of the nets are operated by one man each. The
catch in 1896 by those in the Pamlico end was 1,010 shad and in Tar
River 6,285. Most of these shad are consumed by the families of the
fishermen and their neighbors.

The few pound nets or Dutch nets in Pamlico River are set near the
mouth of Pungo River, a short tributary of the former, from September
until the following May, and in these some shad are taken. An inter-
diction exists against the use of this form of apparatus, resulting in
restricting but not entirely prohibiting the fishery. In 1896 27 of these
nets were used, aggregating in value $3,325, being set in strings with
from two to four nets each. The cateh of shad numbered 7,759, of
which 3,926 were roes.

CROATAN AND ROANOKE SOUNDS.

These sounds, separated from each other by Roanoke Island, form the
channel of communication between Pamlico Sound and Albemarle
Sound, all the waters of the latter, including its numerous tributaries,
passing through them. Croatan Sound is 10 miles loug, 24 to 4 miles
wide, and averages 8 to 10 feet deep, the bottom being very uneven
and broken. Roanoke Sound has the same length as Croatan Sound
and is 1 to 2 miles wide and very shoal except in a narrow channel
gkirting the shore of Roanoke Island, where the depth averages from 8
to 12 feet. The bulk of the shad passing from Pamlico Sound traverse
Croatan Sound, in which there are consequently important fisheries,
In Roanoke Sound very little twine is set, and the experience of the
fishermen indicates that few shad pass through that body of water.



170 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Except one seine in the extreme upper end of Croatan Sound, stake
nets and pound nets are the only apparatus used in these two water
areas, and these catch almost an equal number of shad each.

The stake nets differ in no particular from those in use in the extreme
northern part of Pamlico Sound. From 75 to 600 nets are set in a
string, the nets averaging in length nearly 20 yards each. The strings
are placed generally north and south, so as to present the least surface
of resistance to the strong currents caused by prevailing winds. In
Roanoke Sound there was but oue string in 1896, containing 225 nets and
get in the northern part above Dalby Point. In the Croatan 16 strings
containing 3,220 nets were set in the eastern half, and 14 strings con-
taining 2,405 nets in the western half. The number.of men and value
of boats and apparatus employed in each sound are shown in the tables.
The catch of shad by 225 nets in Roanoke Sound was 5,000, of which
about two-thirds were roes, and in Croatan Sound the stake-net yield
was 37,608 roe shad and 31,028 bucks, with a local valuation of $14,006.

The pound nets average in value from $75 to $100 each and are set
near the shores. In Roanoke Sound thers were but 3 pound nets in
1896, while 140 nets were in Croatan Sound. Four men and a boat
worth $150 were used to operate the former, and 72 men, with 34 boats
valued at 81,530, were required in Croatan Sound. The catch by the
former approximated 1,350 bucks and 731 roes, and by the latter the
yield was 44,769 buck and 29,065 roe shad. The pound nets also
caught 866,500 alewives and quantities of striped bass, squeteague,
bluefish, mullet, ete.

In the extreme northern end and on the western shore of Croatan
Sound a 2,300-yard seine was operated in 1896, requiring the services of
30 fishermen, 29 shoresmen and preparators, 1 open flatboat, and 2
steam scows. The size of mesh was from 2 to 34 inches, the depth of
water from 4 to 12 feet, and the yield of shad approximated 20,000, of
which two-thirds were bucks.

1t appears that the total catch of shad in these two sounds in 1896
by means of stake nets was 73,626, of which 56 per cent were roes;
whereas the catch by pound nets and seines aggregate 95,915 shad, of
which only 38 per cent were roe shad. This difference is due in a
large measure to the size of the mesh in the gill nets, failing to hold
many of the small buck shad, leaving a greater proportion to be taken
in the pound nets. Except sufficient for local use, the fish are delivered
by boat at the Old Dominion Wharf on Roanoke Island, and thence
sent to Norfolk, where they are distributed to northern markets.

ALBEMARLE SOUND.

Albemarle Sound is formed at the confluence of Roanoke and Chowan
rivers, extends eastward a distance of 60 miles, aud connects with the
porthern end of Pamlico Sound through Croatan and Roanoke sounds.
The characteristics of this sound differ little from those of the broad
estuaries forming the lower end of Neuse, Pamlico, James, Rappahan-
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nock, and Potomac rivers. It is a bay rather than a sound, receiving
the latter designation from its association with other waters of this
portion of the coast. The water is fresh except during periods of
excessively dry weather or of prevailing southerly winds, when it
becomes somewhat brackish at the eastern end near Croatan Sound.
It is considered the largest coastal body of fresh water in the world,
the width averaging 7 or 8 miles and the area approximating 450 square
miles. It is remarkably free from strong currents and tides, except
those of infrequent occurrence resulting from gales, and the depth of
the bottom is quite uniform, averaging from 16 to 20 feet.

The shad fisheries of Albemarle Sound are among the most important
on the Atlantic coast, stake nets, pound nets, and seines being exten-
sively employed. Of the 735,192 shad caught in this body of water in
1896, 424,599 were taken by means of stake nets, 173,380 by pound
pets,and 132,213 by seines. The principal fishing centers are Edenton,
with 197 fishermen; Peter Mashew’s Creek, 90 fishermen; Mackey
Terry and vicinity, 70 fishermen, and Pear Tree Point, 36 fishermen.
Numerous other stations employ from 5 to 20 fishermen and a number
of shoresmen and preparators. Elizabeth City and Ldenton are the
principal shipping centers, )

The stake-net fishery is by far the most important, the yield exceed-
ing by 40 per cent the aggregate catch in all other forms of apparatus.
The nets average about 20 yards each in length and from 10 to 14 feet
in depth, with from 5§ to 5% inch mesh. The total value of the 21,985
used in 1896, including stakes, ropes, etc., was $29,944, and 331 men
were required to operate them. From 50 to 500 nets are set in each
string, the general direction of the strings being at right angles to the
current. They are located at various points throughout the sound, but
are most numerous at the extreme eastern end, near the entrance into
Croatan Sound. In an area of 23 square miles in that region there
were 46 strings in 1896, containing 7,785 nets, 35 per cent of the total

pumber in the sound. TFrom this section to the mouth of the Roanoke

River stake nets are set less numerously and at irregular intervals, but
the number in the western end of the sound has greatly increased
during the last two years. The catch in 1896 aggregated 185,701 roe
shad and 243,898 bucks, valued at $82,664. The season began about
the first of February and lasted until the middle of April. Most of the
catch is carried to some station on the Norfolk and Southern Railroad
and thence shipped to northern markets, Elizabeth City receiving the
bulk of the catch, with Edenton a close second.

The pound nets in Albemarlé Sound differ in no particular from those
in the neighboring waters on the south. A few are located near Peter
Mashew’s Creek in the extreme lower end of the sound, but the greater
portion are in the upper half, within the limits of Chowan and Wash-
ington counties. They are set along the shores with from 1 to 25 nets
on each string. This fishery is of comparatively recent development,
originating about 1870,
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The following summary shows by counties its location and extent
in 1896: '

Pound nets. Boats. Shad caught.

No. of .

Counties. N \ !

men- | No. I Value. | No. | Value. ‘\x{(‘;‘":f I l?{x?,l:): Value.

Dare...ocoeceeiiiirntacencnnnnn. 28 ! ail l $4, 890 15 | $2,200 ' 11,490 © 17,220 $5, 236
Tyrrell oo 16 | b33 , 625 8 510 | 2,047 i 4,730 1, 447
\Vashington ...................... Gl 164 15,230 ¢ 62 1,558 10, 668 19, 046 | 5,484
Bertie......coovvnviiienen.n. 9 30} 3,000 [ 371 4,372 ¢ 6,105 2,000
Currituck ........... 4 2 200 2 100 200 j 263 88
Camden.............. PN 2 c8 800 1! 40 1, 050 2, 000 550
Pasquotank ....... ... 2 2 200 1 75 50 250 51
Perquimans ....... ... 27 72 | 6,300 | 16 620 5,657 7,845 2,592
Chowan............ q 8 i 254 | 23,060 | 63 8,729 28,101 b1, 396 14,637
g (1 S, i 220 o I 56,215 [ 175§ 9,202 I 04,535 | 108,845 | 42,004

[ L | R : '

a Includes six nets in Alligator River. b Includes four nets in Little Alligator River.

¢ Located in North River.

Haul seines were the only apparatus of capture employed in the shad
fisheries of Albemarle Sound until about 1860, and until quite recently
they have been the principal apparatus. At the present time, however,
they play a minor part in the shad fisheries of this region, only 4 being
operated—a3 on the shore of Chowan Couuty and 1 in Bertie County.
They average in length about 2,500 yards each and in depth 12 to 16
feet, with 2-inch mesh in the bunt and 3-inch in the wings. From 25 to
35 men are required at each fishery, and steamers or steam flats are
used in hauling each seine. The catch of these four seines in 1896 was
69,857 roe shad and 62,356 bucks, with a local valuation of $25,401, In
addition to shad, 4,235,324 alewives were taken, the value being $11,655.
A very small quantity of striped bass, perch, and sturgeon are also
caught in the seines.

To illustrate the comparative abundance of shad during the last half
century, the following statement is presented, showing for a series of
years the yield of shad at the Greenfield seine fishery on Albemarle
Sound:

' Average | : . | Avorage
Year. I:ﬁi.ﬁr for '5 | Year. El:’n((l) t ' for 5,:
: yeurs. : | years.
1
13,849 17,019
25, 062 , 14, 6U3
36, 979 33,410 10, 485 17,185
64,910 17,225
35, 808 | 25, 092
26, 344 10,777
36, 242 21, 000
37,818 36, 609 16, 894 19,001
49, 427 17,011
33,213 20,774
43, 862 21, 038
49,249 i . 22, Goo
37, 566 41,746 [ 1888 . ... ...l 29, 484 22,514
44, 685 1889 ..o 22,791
33, 858 1890 .o i 16, 655
31,991 1891 o 15, 861
DX . 42, 694 FABO2 i, 26, 163
1873 e i 40,245 40,030 || 1893 .. ... ...l 26,352 23,805
1874 o 54, 870 1804 ..ol 23, 245 -
1875 ........ ... evesieaens 43, 304 1806 ..o 27,403
11896 ..o enee 46, 622
|

a Fishing interrupted during 1862-65 on account of war.
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The John Wood seine has made the following catches of shad and
alewives each year since 1891:

No. of No. of
shud. | alewives.

25,521 1,513,873
30,479 1,417, 254
16, 630 1, 404, 598
25, 853 2,007, 992
38, 000 1, 300, 000

Year.

rents, especially on those flowing from the mouth of the Roanoke. That
river brings down large quantities of mnuddy water, forming a decided
contrast to the otherwise comparatively clear water of the sound. The
strong winds sometimes drive this muddy water back and forth, seri-
ously injuring the pound-net and seine fisheries covered by it. This
was egpecially true in 1896, and to some extent in 1895. It is claimed
that this muddy water is rather beneficial to the stake-net fishery, and
it appears that in certain localities covered by it in 1896 the stake nets
made good catches while few shad were taken in the pound nets in the
same section. This is tending to increase the popularity of stake nets,
and that form of apparatus is superseding the pound nets and seines.

Pasquotank River.—Thisisreally an arm of Albemarle Sound, extend-
ing 15 miles inland, with an average width of 2 miles and depth of 10
or 12 feet. In 1896 8,757 shad were obtained in this river, of which
4,642 were caught by 4 seines, 2,840 by 17 pound nets, 1,000 by 100
stake nets, and 275 by 10 bow nets.

Perquimans River.—This is also an arm of Albemarle Sound, 12
miles long, and averaging over a mile in width, with 10 or 12 feet of
water. The apparatus used consisted of stake nets, seines, and pound
nets. Of the 12,424 shad taken in the stake nets, G0 per cent were
bucks; of the 7,680 caught in seines, 63 per cent were bucks, and 60
per ceut of the 12,718 taken in pound nets were of the same sex. The
shad season in the Perquimans, as in the Pasquotank, is from the
middle of February to the second week of May. N

ROANOKE RIVER.

The Roanoke, the principal tributary of Albemarle Sonnd,isa narrow,
rapid stream, formed by the confluence of the Dan and Staunton in
Mecklenburg County, Va., whence it flows through a winding course, a
distance of 198 miles, to its outlet. It is navigable for vessels of 10 feet
draft from the mouth to Hamilton, 62 miles, thence for 5 feet draft 67
miles further to Weldon. The Roanoke differs from other large rivers
emptying into the North Carolina sounds in that the fluvial character-
istics continue quite to the mouth, the width below Weldon being only
100 to 200 yards. Execepting a few rocky places, the bed of the river is
of sand, with generally an alluvial deposit over the saud near the banks.
At Eton Falls, near Weldon, the river crosses the escarpment line,
descending over 100 feet in a distance of 13 miles above that town, the
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channel being very tortuous and the bed of the river interspersed with
rocks and islands, most of which are submerged at high water. Above
Eton Falls to the head of the river, a distance of 56 miles, the depth of
water varies from 2 to 10 feet at low water, and the fall aggregates 146
feet, an average of 2.6 feet per mile. This portion of the river is navi-
gated ouly by pole boats, and, while a few fish are found in it, therc are
no established shad fisheries.

The commercial shad fisheries of the Roanoke are confined to the
extreme lower end, from the mouth to Williamston. The forms of
apparatus employed are seines, bow nets, stake nets, drift nets, and
wheels, named in the order of their importance; 30 per cent of the total
yield being obtained by seines. The fisheries are centered principally
at Plymouth, Jamesville, and Williamston, in addition to which there
are numerous minor fishing stations.

Eight seines were employed in 1896, with an aggregate length of
6,050 yards and valuation of $6,100. Four of these were aperated
between Plymouth and the mouth of Cashie River, two a short distance
above Plymouth, and two at Jamesville, 17 miles from the mouth of the
river. The men required to operate these seines numbered 169; 30
boats, worth $1,815, were used, and the value of the shore property
utilized aggregated $33,247. During the season herein reported the
fish were late in coming up the river, resulting in a small catch and
low prices. In 1895 one seine caught 11,000 shad in one week, three
times as many as were taken in any one seine during the best week in
1896. The yield in 8 seines in 1896 was 96,369 bucks and 47,440 roes,
with a local valuation of $16,043. This large proportion of bucks was
due chiefly to the large size of mesh used in stake nets between the
mouth of the river and the sea, permitting small fish to pass through.

The gill-net fisheries of Roanoke River are of little importance, owing
to the rapidity of the current and the crookedness of the stream. A
string of stake nets is set at the junction of the Cashie River with
the Roanoke, near the mouth of the latter. TFifteen 20-yard nets, with
53-inch mesh, were used there in 1896, the catch aggregating 6,100 shad.
For a distance of 2 miles above and thé same distance below Plymouth
18 80-yard drift nets, with 5-inch mesh, were operated in 1896. These
required two men each, only one net being used to each boat. The catch
was small, approximating 4,000 shad, most of which were consumed in
the homes of the fishermen and their neighbors.

The bow nets used on the Roanoke below Palmyra numbered 435,
requiring the services of twice that number of men. These nets are
about 20 feet long, S feet wide, the bag having about a 5-foot hang. They
had a poor season, taking only 13,500 shad, an average of 31 per net.
Most of the catch by these nets is used locally.

In the lower end of Roanoke River a number of wheels are used,
their form of construction (for a description of which I am indebted to
Mr. John N, Cobb) being somewhat similar to those on Pee Dee River,
The principal difference is that on the Pee Dee the wheels are fixed in
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sluice-openings in dams, whereas navigation on the Roanoke prevents
the construction of dams, and the fishermen secure two flat-bottomed,
square-sided boats parallel to each other and about 6 or 8 fect apart,
the boats being held in the current by means of a long sapling project-
ing from the bank. A strong axle is placed in a bearing on each boat,
the ends of the axle projecting about 2 feet beyond the farther side.
To one end of this axle, and sometimes to both, is attached a paddle
wheel of rough boards, and in themiddle of the axleand occupying the
full space between the boats is fixed a large curved scoop of twine or
latticed strips of wood, the scoop being so constructed as to shunt
the fish into one or both of the boats when they are dipped up by the
current acting nupon the paddle wheels, whence they are removed at the
lIeisure of the fishermen. The cost of each apparatus is about $15. In
1896 there were 75 of these wheels in the lower Roanoke, which were
owned and operated principally by farmers living near the river banks.
The catch aggregated 2,000 shad and also large quantities of hickories
and alewives.
CHOWAN RIVER,

The Chowan is formed by the junction of the Blackwater and Notto-
way rivers nearly on the line between North Carolina and Virginia,
whence it flows with a sluggish current a distance of 55 miles to its
entrance into Albemarle Sound. Tor the lower 20 miles the river
averages 14 miles in width and 15 to 20 feet in depth. Above Holiday
Island the width gradually contracts to about 500 feet near the head of
theriver. The water is dark and clear, in marked contrast to the muddy
water from Roanoke River. The shad fisheries of Chowan River are
somewhat greater in extent than those of the Roanoke, and there is
a remarkable difference in the forms of the apparatus used. Bow nets,
stake nets, and wheels are not reported, and two-thirds of the catch
is obtained by means of pound nets, in addition to which seines are the
ouly important apparatus used. Most of the fisheries are prosecuted
between the mouth of the river and Harrellsville.

There were formerly a large number of seines on Chowan River, but-
the unprofitableness of the fishery has led to the abandonment of many
of them. In 1896 ouly eight were used, with an aggregate length of
9,740 yards and valuation of $12,600, requiring the services of 190 fisher-
men. Seven of the seines were hauled on the west side of the river and
one on the east. The most important is the one used at the Willow
Branch fishery, situated just above the mouth, on the west side, the
annual cateh by which frequently exceeds 35,000 shad and 1,500,000
alewives. The services of 23 fishermen and two steam flats are required
tooperateit, and 25 shoresmen take care of the catch. The yield of this
geine in 1896 was 34,300 shad and 1,500,000 alewives. Of the remain-
ing seven seines, two were operated at Coleraine in Bertie County, one
below Canons Iferry in Chowan County, and two above Harrellsville,
one at Winton and one at Mount Gallon, in Hertford County. The two
last-named seines are short, averaging 200 yards each; the others range
in length from 2,300 to 750 yards each, The catch in 1896, by the eight
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seines above noted, was 60,450 shad, valued at $11,835, of which 28,150
were roes and 32,300 bucks. The catch of alewives during the same
season amounted to 6,772,000, The season begins usually about March
12 and ends the second week of May, the maximum run being about the
first half of April.

Chowan River has the most important pound-net fishery of the rivers
south of Virginia, the number of those nets in 1896 being 447. They
are small, averaging in value about $70 each. Several of them are
constructed with a small heart inside of the usual one, but the value of
this addition is not generally recognized. The pound nets are located
from the mouth of the river to Mount Gallon and mostly on the east
side, 311 being on that side in 1896, while 136 were on the west side of
the river. They are set usually in strings containing from 2 to 20 nets,
only 5 nets being set singly during the last season. The depth of the
water ranges from 6 to 20 feet, and the season runs from about the sec-
ond week of March to the middle of May. The yicld of sbad in 1896
numbered 122,595, valued locally at $22,490, of which 47,576 were roes
and 75,019 bucks,

Above the railroad bridge at Tunis there were 13 rowboats engaged
in drifting gill nets, 1,440 yards of twine with 54-inch mesh being used.
The catch was small, amounting to only 500 shad, which were used
principally in the families of the fishermen. The water of the Chowan
appears to be too clear for the profitable employment of gill nets.

THE SHAD FISHERIES OF VIRGINIA.

The following series of three tables shows by water areas the extent
of each branch of the shad fisheries of Virginia during the season
covered by the present report:

Statement, by water arcas, of the number of persons employed in each branch of the shad
fisheries of Virginia in 1896.

Numbor of fishermen. Total, |
Waters i | | Mt :ix\(i‘l or| Luns- Shorea: {0
) Stake-| Drift. Soino {Pound.| * u“' e portors.l men. .
net. | net. ‘| ne cella. | dupli- |
noous.| cation, i l
Chesapeake Bay: !
Eastern shore .. 117
Western shore . 706
Mobjack Bay ee 96
James River and tributaries:
Below Chickahominy River... 184
Between Chickahominy and
Appomattox rivers......... 379
Above Appomattox River 128
Chickahominy River.. 206
Appomattox River.... 70
York River and tributaries
York River.............. 211
Pamunkey River............. 314
Mattaponi River ............. 345
Rappahannock River:
Below Deep Croek....... 116
Deep Croek to Leedstown 215
Leedstown and above.... 122
Potomac River:
Below Mattox Creek......... 217
Above Mattox Creek......... ! 635
Totaleeeoiuaienoncnnnnn,. 443 11,009 | 444 | 1,407 21" 3,040 I 73! 42 | 4,061
t 1 : |

T e Hed;_:_o - b leko-n;st. ¢ Fall~tn;p.
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Statement, by water areas, of the boats, apparatus, eto., employed in the shad fisherics of

Virginia in 1896.
Boats. Stake nets.
Waters. —j— b -
No. ' Value.| No. !Longth. Value.
Chesapeake Bay: ! Yards.
WeBtern BHOIG coeveeeeecccceacccrececoacoccneaccacccnacssscses 369 ($26, 506 810 ; 12,740 | $1,340
Eastorn BhOTO ccvviiiciiieiiieiieiiieiiteiaaiann teeereceans 57 | 3,095 [cen.... TP PSRN
James River and tributaries: i
Below Chickahominy River c.oveeeanaaat oo iiiiiai., 93 | 2,311 3,498 ! 34.808 | 3,681
Betwcen Chickahominy and Appomattox rivers .| 181 | 2,225 235 - 2,440 224
Above Appomattox River | (G4 (171 N P N PO
Chickahominy River......... e .. 172 0 1,408 |..
APpomattox RIVeT..cocceeaiiiiiriniciinnnnns veeenienanans 30 365 |.... L
York River and tributaries:
York RIVOr. cieieriiiiiiiiiieeiiiiietccttstvenvenraneeannns .. 110 | 5,157 090 . 6,461 764
Pamunkey River. eteeeetieeaena .| 159 | 1,530 53 : 378 88
Mattaponi River 162 e
Mobjack Bay ..... 34
Rappahannock River:
IRs]ow Deep Creek ....ocveeneeianiinn.s 74
T'rom Deop Creck to Leedstown. 142
Leedstown and above ...cvuememiniiiiaiiiaiiiiiiaiiiaaiiaia., 56 ;
Potomac River: , : .
Below MattoX Creck ...ooiveiiiiieieeiiinnesieaeeeeinennnns 8% 6,455 : 8 400 28
Abovo Mattox Creek...cocveiiieenriicieiniiiceiaaniinccianen, i 241 | 11,495 | 521 5,733 1,015
1 i
B0 lZ, 028 | 77,058 | 9,878 | 80, 214‘ 10, 949
Drift nets. | Seines.
Waters. S Tl P v P
No. [Length,| Value. No.!Lcngth. Value.
James River and tributaries: Yards. Yards.
Bolow Chickahiominy RIiVer ...ooiviiiieieiiiiiiiiiiiiioieit]ioraeeifeneianns 1, 400 $730
Between Chickahominy and Appoma 225 | 69, 727 | $6,220 1,450 | 1,025
Above Appomattox River 128 | 11,020 | 1,585 |.... ........
Chickahominy River ... 180 | 28,842 | 1,775 2,425 | 1,155
Appomattox River. ...t 46 | 6,720 388 1,225 475
York River and tributaries:
) 9 T L2 Y P [ PP 475 220
Pamunkey River... .. .| 3830 | 51,341 | 4,200 780 500
Mattaponi River ........ooiiiiiiaiinienaaaas eereaeeeen 262 | 46, 601 3,036 086 390
Rappabannoclk River:
¥rom Deep Creek to Loedstown.....oooueieninaaea.a .. 18 | 3,712 336 2| 1,250 515
Leotstown and 8DOVE. c.coveeniiiinieneeeoreccssancnncns 83 | 13,080 1,445 3 770 205
Potomac Rivoer:
Abovoe Mattox Creok...oooeoiiiinr iiiminieiiinnnnennn. 118 ! 67,000 | 6,155 | 8 | 13, 600 | 13,700
L) R 1,370 I208, 043 | 25,008 | 42 - 24,361 | 19,005
| : :
. '. Pound nets. _.\_1 iso«]lunjzgu_s.I Shoro Total
Wators. . prop- | o
| No. | Value.: No. | Valuo. | orty. | YEUe
Chosapeake Bay : i
Wostorn Bhore. ..ot ieeeenieriineieescccenennannns ‘ 404 ($116,118 "o ofecennnnan. $26, 015 $170, 878
BEastorn 8hore. ..o iviaiieeaaeiiisieiteinanoenann 50 | 14,000 ......0ec.eeon.. G50 | 10,545
James River und tributaries: :
Below Chickahominy River .....c...oocoiiaeiiaaoe. 1,045 9, 252
Botween Chickaliominy and Appomattox rivers.... 2,560 | 12,254
Above Appomattox River ..........oviviiiiivnnnnn 700 2,845
Chickahominy River.... .. 2,187 6, 568
Appomattox River . .... ... 650 | 1,878
Yor{; River and tributaries:
York River ............. 2,015 25,373
Pamunkey River 1,220 | 7,497
Mattaponi River........ 1,105 7,063
MODJACK BRY e nreereemennnaeeiieiiiiiiianinriaanas 1,640 ' 20,825
Rappahanvock River: .
l‘gelow Do CreeK. oveeeeiiaiiiniiiiiiiiiierennns 1,050 | 32,423
From Deep Croek to Leodstown ... 1,305 | 20,922
Loedstown and above.............. 31 1,005 | clB ; 760 500 5,709
Potomac River:
Below Mattox Creok .. .. .| 157 ] 24,025 I.. . .. 900 [ 32, 308
Above Mattox Creck ..... eeerenereiaeaas 142 | 10,250 : . ..| 15,525 | 58,140
L A0S 71 USSR 1,150 | 236,080 | 94 1,837 | 61,053 433,480
. 1

@ Hodges. T "¢ all traps.

¥. R. 98
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Statement, by water areas, of the yield of shad in each form of apparatus employed 1 the
fisheries of Virginia in 1896.

Stake nots. Drift nets. Seines.
Waters. — LT T Ty
No. [Value. No. Value. No. !'Value.
Chesapeake Bay:
W eStOrn BLOTG. cooueeenrrneenrarmancenasoacees 43,553 | $6,230 |.cuvonin]omaeieaai]oemiieia]oieiienn
James River nnd tributaries: :
Below Chicknhominy River ............ eaenes 91,778 | 16,680 |.....ocaifeccniannn 5,482 . $480
Botween Chickahominy and A ppomattoxrivers: 9, 928 | 1,644 | 162,055 | $14,706 | 18,208 1,770
Above Appowattox River 33, 485 2,700 |oooieviii]eniaann
Chickahominy River.... ... .. . L1131, 6438 9,580 | 17,510 1,297
AppPomattox RiVOr .....eeecueeeriicnneceinnns 11,045 | 1,087 | 8,309 704
York River and tributaries: ' '
YOrK RiVer . eieeciieeiiiisaraacaoceacccan,s 42,640 | 5,132 'o......oifieenians 250 | 25
Pamunkey Rivor .- .. 1,28 119 * 180, 642 14,011 2,334 175
Mattapon] RIVEr. ..ccoveiiieiriiinrenennennaanianncorernenn, 169,799 | 16,200 | 10,117 155
R:ippahuunock River: -
From Deep Creek to Lecdstown ..coeeevnnnnnn. 104,118 | 8,242 7,580 {- 571 0, 792 678
Leedstown abd 8bDOVa...oovvneieroerancoaccostinenionesfoaas T...| 82,774 2,586 2, 948 285
Potomac River: :
Below Mattox Creck. .c...eeeeeiiiniinnninenns 600 -3 L e
Above Mattox Creek ...ooecvvaenvneinnnnnn. 10,910 1,558 | 142,400 11,729 ; 79,385 6,471
Total c.oiitiieeiiinrreei e 304,808 ; 39,063 | 872,823 | 74,178 | 151, 335 | 12,740
Pound nets. Miscellaneous. | ‘Total.
Waters. —_— -
No. Value. ; No. | Value. No. Value.
Chesapenke Bay:
Western 8hore...c.coveiveiceccciionnians 01,071,841 | $102,803 |.......|--v.nn -] 1,115,394 | $108,033
Enstern shore ........ . : 36,408 4,085 |.cecen feeennnns 30, 408 4,085
James River and tributarie
Below Chickabominy River ..ocoevvnenen. 3,119 117 N VAR PN 100, 379 17,521
Between Chickahominy and Appomattox
TIVOIBuaeeunooenrrioemanesoaceensomnannnn (LTI 190, 791 18, 120
Above Appomattox River .- 33,385 2,709
Chickahominy River ..........cooeemanaoo . e . K 1560, 953 11,016
Aﬁponmth RIVEE - enveetvcieececnacrenesliniannnians PN FURSRRIN PR 20, 254 1,881
York River and tributaries: |
York RiVOT..ceveeecerneaeeenneesceeanaans; 138,805 | 12,890 | 590 64 182, 375 18,111
Pamunkey River ....co.oiiiieiceiiioiane] conenienes | R, 184, 257 15, 205
Mattapon] RIVEr....ooveeiieiieniienaniaaenaeeloeoan. PR 179,018 17,045
Mobiack Bay coceeernnianrineeeciennnen, i 140,777 13,874 140, 777 13,874
Rappalannock River: ! .
Bolow Deep Creek .ooeeeaeeeeiinaaaann. c 104,067 17,519 |veeesomann-nn i 104,067 17,579
From Deep Creek to Leedstown . ......... | 51,575 3,923 [b1,015 % | 171, 080 13, 489
Lecdstown and above. .. .oocveevivenanen. 16, 862 1,414 ¢ 58 8 52, 642 4,303
Potomac River:
Below Mattox Croek....ocoeieaicaeniaennn 167, 870 18,287 [..ooei i, 168, 470 18, 295
Above Mattox Creek .....coooeeivnnvennns © 49,660 173 B I N 282, 355 24, 789
B ] 2. S | 1,871,074 i 180, 197 l 3,463 ’ 277 | 3,203,503 | 307, 055
i
a Hedges. b Fyke nets. ¢ Tall traps.

CHESAPEAKE BAY IN VIRGINIA.

In Chesapeake Bay and tributaries are located the principal shad
fisheries of America, the annual yield approximating 5,000,000 in num-
ber, 40 per cent of the product on the entire Atlantic coast. This large
aggregation of shad, as well as many more of which we have no evi-
dence, annually passes through the 12-mile entrance between Capes
Charles and Henry, sending a detachment of 500,000 or more up James
River, an equal quantity up the York, nearly as many up the Rappa-
hannock, 1,250,000 in the meantime being caught on the shores of the
bay below Smith Point, thus reducing the number to 2,250,000 by the
time the mouth of the Potomac is reached. That river attracts about
750,000, leaving 1,600,000 to pass into the middle and upper waters of
Chesapeake Bay and tributaries. Each of these water areas or river
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basins and its fisheries will be separately described, leaving for the
present a notice of that portion of the bay proper located in Virginia.

Shad appear to pass up this water-course mainly along the western
ghore, attracted, doubtless, by the fresh water from the lurge tributaries
entering on that side, over 90 per cent of the total catch being obtained
on that shore. If conditions are such that during the early season the
waters of the rivers are warmer than those of the Chesapeake, large
runs of shad occur up the rivers, But if rains and melting snows send
down cold waters during April and May, then the shad remain longer
in the bay and large catches are made there. In this section of the
Chesapeake shad are taken almost exclusively by means of pound nets,
this being the location of the most extensive pound-net fishery on the
Atlantic coast. Within an area 70 miles long and 10 miles wide, cov-
ering the western side of the bay and the mouths of the tributaries
from the James to the Potomac rivers, there were set in the spring of
1896 738 pound nets, worth $185,025, taking 1,638,593 shad, worth
$156,950 at local prices. Of the above, 334 nets, taking 566,762 shad,
were located in the mouths of the various rivers, leaving 404 nets, with
a yield of 1,071,841 shad, as the number on the western shore of the
bay proper. )

In thelimits of Princess Anne County two pound nets were set in Lynn
Haven Roads, in 3 or 4 fathoms of water, one net being set off tho head
of the other. They were very large, the leaders being 327 fathoms in
length, with 33-inch mesh, and the crib 50 by 60 feet with 24-inch mesh.
Fishermen from Norfolk County set two small nets on Craney Island
Tlats, in Hampton Roads, a short distance west of Klizabeth River.
Of the pound nets in Elizabeth City County, 11 were Jocated between
Newport News Point and Fort Monroe, and 62 between Fort Mouroe
and Black River, in from 10 to 13 feet of water. Although not strictly
within the legal limits of those waters, it is advisable to list the pound
nets between Poquosin Flats and York Spit as in York River, since
shad taken in those nets have left the main body and are proceeding up
the York. Tor the same reason those nets betweenYork Spit and New .
Point are listed as in Mobjack Bay, and the 36 nets on the south side
of Rappahannock Spit outside of a line drawn from Windwmill Point to
Stingray Point, the legal limit of Rappahannock River, are listed as
within that stream.

On the shore of Mathews County, from New Point to Stingray Point,
there were 93 nets set in from 10 to 24 feet of water. The remaining
234 pound nets on the west shore are located between Rappahannock
Spit and Smith Point on the shores of Lancaster and Northumberland
counties, in depths of water ranging from 12 to 40 feet. Pound nets
qre more numerous in this section than on any other portion of the
Atlantic coast, there being 87 in 1896, in an area 6 miles long and 3
miles wide immediately below Smith Point. These nets were set mostly
in strings of 6 or 7 each, but sometimes many mnore, one string having
16 nets. The mesh is generally 4f-inch, but a few nets are constructed
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with 24-inch mesh for retaining alewives. The season extends from the
first or second week of March to the end of May. The largest catch of
shad in any one net was 12,130, obtained in the outer one of five set off
Taskmaker Creek; while the smallest catch was 200 shad taken in a
net set especially for alewives on the south side of Fleet Point.

On the eastern side of the Chesapeake 18 large pound nets situated
on the shore of Northampton County and 32 on the shore of Accomack
County, during the spring of 1896, caught a few shad. The catch by
those nets in Northampton County is usually very small, and especially
so in 1896, owing to the strong winds causing the fish to avoid that
shore more than usual. The nets in Northampton County are set quite
late, generally after the first week of April, when most of the shad have
passed by. During some seasons shad are taken on this shore in con-
siderable abundance. In 1885 2,600 were taken in one lift of a pound
net, whereas in 1896 the same net yielded only 780 shad during the
whole season. Of the 32 pound nets on the shore of Accomack County,
23 were set on Tangier Island and the remaining 9 on the east side of
Pocomoke Sound. The season begins about March 20, and the last
shad are taken about the end of June, the nets remaining in the waters
until the end of September, catching quantities of bluefish, squeteague,
Spanish mackerel, ete,

The following summary shows by counties the location and extent in
1896 of the pound-net fishery of that portion of the Chesapeake Bay
located in Virginia, not including the nets operated in Mobjack Bay or
at the mouths of York or Rappahannock rivers:

Pound nets. Boats. | Men. Shad caught.
Counties. - _ A
No. | Value. | No. ;| Valuo. | No. | No. Value.
| !
| ) ! N
Western shore: l
Princess ANDOG..cceevieeceencanenn. 2 $2, 500 1 ‘ 275 8 15, 000 32,300
Nortulk ........ .- 2 500 2 75 2 7, 500 800
Elizabeth City . 73 20,9756 | 101 | 2,526 | 105 163, 722 17, 541
Mathews....... . 93 ' 26, 270 G0 | 6,315 152 275, 452 26,475
Lancaster.....c.cocveeeeenn. 61 : 17,543 41 : 4,490 1] 148,117 13, 253
Northumberland ..eevvevonoiecenan. 173 | 48,330 | 151 l 12,600 | 285 461, 050 42,434
Eastern shore: :
Northampton ....ccveeeeencacinnn. 18 | 11,100 24 I 1,640 63 |- 6, 831 716
AccomacK...ooeiviiiiiiiiiaaai... 32 3,800 33 2,356 | 46 29,677 3,369
B 454 l 131,018 | 413 l 30,165 | 727 | 1,108,249 i 106, 888

NoTe.—The Gloucester Conntﬁ,' ﬁ)ound nets located in York River and Mobjack Bay, and the
Mathews County nets in Mobjac. ay, and the Lancaster County nets in Rappahannock River are
not included in the foregoing.

MOBJACUK BAY.

On the western side of the Virginia section of Chesapeake Bay there
are 4 large coastal indentations which supportimportant shad fisheries.
Of these, 3 are estuaries of rivers, viz, James, York, and Potomac.
The fourth, Mobjack Bay, receives the waters of a number of small
streams, as Severn, Ware, North, and East rivers, yet it is a side elon-
gation of Chesapeake Bay, 12-miles in length and 3 or 4 miles wide,
with depth of water ranging from 18 to 25 feet.
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Pound nets are the only apparatus used for taking shad, the number
in 1896 being 76. Of these, 27 were located on the northeast side of
the bay from New Point to the mouth of East River, and 49 on the
southwest side between York Spit light and the mnouth of Severn River,
the nets on the north side of York Spit being listed as within this bay.
These pound nets differed in no particular from those nsed in the Ches-
apeake, except that they were generally somewhat smaller, costing
about $200 each. Shad were fairly abundant, but about the middle of
March the fishing was injured by high winds, and the total catch for
the year was less than usual, numbering 72,852 roe shad and 67,925
bucks. The fishermen of Mobjack Bay, as well as those of the Chesa-
peake, complain of the extremely low prices received, the local value
of the 140,777 shad taken in this bay being only $13,874.

JAMES RIVER,

James River is formed by the junction of Jackson and Cowpasture
rivers in Botetourt County and empties into Chesapeake Bay about 20
miles from the ocean, the entire river and all its tributaries lying wholly
in Virginia. The total length, following its sinuosities, is about 335
miles, but in a straight line it is only 200 miles from the headwaters to
the mouth. In the lower portion the width ranges from 2 to 6 miles,
while from the entrance of the Chickahominy, 50 miles from the mouth,
to the entrance of the Appomattox the average width of the river is less
than 1 mile. At the entrance of the Appomattox the fluvial character-
istics begin, and thence to Richmond the banks are quite steep and the
course narrow and tortuous. The river is navigable for vessels drawing
16 feet to tho head of tide water at Richmond, 111 miles distant from
the mouth.

At Richmond there are numerous falls and rapids extending through
a rocky bed a distance of 3 miles, in which the total descent is about
84 feet, and in these rapids there are several dams, supplying power
to mills in Richmond and Manchester. These obstructions, however,
do not entirely block the upward passage of shad, being low and’
extending only partly across the stream. Nine miles above Richmond
is Bosher’s dam, from 9 to 12 feet in height and 900 feet in length,
entirely crossing the channel, forming a barrier to the further ascent of
shad. If this dam were made passable, little benefit would be accom-
plished unless numerous other obstructions were similarly improved,
there being 14 dams from 9 to 16 feet high within the 200 miles above
Bosher’s dam.

Prior to the erection of these obstructions large numbers of shad
ascended as far as the junction of Jackson and Cowpasture rivers, and
were taken in considerable quantities in those two tributaries over 335
miles from Chesapeake Bay. According to Marshall McDonald, the
annual catch of shad between Richmond and Uynchburg was at one
time far in excess of the present yield for the entire river, and even in
the Valley of Virginia, west of the Blue Ridge, seine fisheries were
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operated with profit. From April 1 to April 10, 1779, 2,200 shad were
taken in one seine located at Wood Island, 100 miles above Richmond.
At present few shad pass above the falls at Richmond, and practically
none go higher than Bosher’s dam.,

The shad fishzries of James River are naturally divigible into three
geographical sections, viz: (1) from the mouth of the river to the
entrance of Chickahominy River, this portion being strictly an arm of
the Chesapeake Bay; (2) from the Chickahominy to the entrance of
Appomattox River at City Point, and (3) fromn the Appomattox to the
foot of Bosher’s dam, 9 miles above Richmond. Of the 324,555 shad
taken in 1896, 100,379 were caught in the lower section, 190,791
between Chickahominy and the Appomattox, and 33,385 above the
Appomattox.

The principal form of apparatus below the Chickahominy is the stake
net, with an occasional pound net and seine. Between the Chicka-
bominy and the Appomattox drift nets and seincs are used, and thence
to Richmond Talls the drift net is the only form of apparatus. In the
falls there are a number of traps which take a few shad.

From Chesapeake Bay to Chickahominy River.—On the lower section
of the James there were 84 strings of stake nets in 1896, each contain-
ing from 20 to 90 nets. The nets were each 30 feot long, from 40 to 70
meshes deep, with 5-inch mesh. The cost of the nets varies according-
to the depth of water in which set. but averages about $60 for a string
of 50 nets, divided as follows:

Thwine, 30 1bs. at 75 cents each ... $22.50

Poles, 51 at 15 centseach cooooooeiiiiiiiaaan.o. I e
3.57

Skinning 51 poles at 7 cents each

Sticking 51 poles at 20 cents each ... ... 10,20
Hanging 50 nets at 1l contseach.......cooeiiiiiiiiaaieiiiiiiiiiion.. 5. 50
Rings, 100 4t 6 CONtA GNCh. « v eenen ot iiaicitaraaeaeaaaceeaaraaaanannn 6.00
Rope, 50 1bs. at 10 cents each

The strings of nets are set across the current oun the sides of the
chaunel in depths ranging from 8 to 18 feet. The season begins during
the first week of March and ends about the last week of April. - Fish-
ing could be extended several weeks later, but on account of the low
prices of shad and the deleterious effect of the warm water on the nets
it is not generally profitable. Even with less than two months’ fishing
it is usually necessary to replace the nets at least once. In the 84
strings operated in 1896, containing 3,898 stations, there were used in
all about 8,719 nets. The catch numbered 91,778 shad, of which 31,026,
or 33.8 per ecent, were bucks, the small proportion being due to the large
mesh of the nets permitting them to pass through.

Just opposite Newport News, on either side of the channel, there were
three small pound nets, worth about $100 each, which caught a few
shad, the total yield being 3,119, Thesec are the only pound nets used
on the James, there being an interdiction against their use in this
8tream above Newport News,

Two seines were operated in 1896, one at Piney Greve in James City
County, ana the other at Swan Point in Surry County. These were
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about 700 yards long, with 3-inch mesh in the bunt, and required the
services of 9 men each. The season began May 12 and ended about
the last of April, the catch of shad aggregating 5.482 in number. of
which 4,355 were bucks,

From Chickahominy to Appomattor.—On the middle section of James
River drift nets constitute the principal form of apparatus, yet a few
scines are used, and in the extreme lower end there were 8 strings of
stake nets in 1896. These strings, containing 235 nets, were operated
by men living at Claremont and Sandy Point, taking 9,928 shad. The
drift nets measure about 350 yards in length and 65 to 80 meshes deep,
with 5-ineh mesh. Where the channel is narrow, as from Coggins
Point to City Point, this length is divided into two or tliree sections.
On the shoal grounds between Coggins Point and City Point a number
of shallow nets, 30 meshes deep, are used. These contain from 4 to 6
pounds of twine and are usually operated in two sections. Other than
in depth they resemble in every particular the nets used in the channel.
The total number of drift-net boats in the middie section of James
River in 1896 was 182, using 69,727 yards of twine, and the catch of
shad numbered 162,653, valued locally at $14,706.

Between the Chickahominy aud the Appomattox there were formerly
many seine beaches, most of which are now abandoned on aceount of
the unprofitableness of the fishery and, in one or two cases, destruction
of the beaches by engineering operations tending to improve the navi-
gation of the river. In 1896 only four seine shores were operated, viz:
Harrison Landing, Beechwood, Coggins Point, and Flowerdew Hun-
dred. The seines'were from 250 to 500 yards in length, with 24 and 2§
inch mesh, and the yield of shad was 18,208, valued locally at $1,770.
The large proportion of bucks in the catch of these seines is somewhat
noticeable, numbering 13,385, or 73 per cent of the total yield, this
being due doubtless to the large quantity of roes caught in gill nets in
the lower part of the river.

From Appomattox to Bosher's dam.—Above the entrance of Appo-
mattox River drift nets are the only appa,ra,tus used. in the James
River shad fisheries. The principal fishing centers are Bermuda Hun-
dred, Turkey Creek, and Deep Bottom, while a few nets are used above
Dutch Gap, in Cox and Graveyard reaches. Formerly drift nets were
used in Trent and Coal Yard reaches, sitnated in the loop of James
River around Farrors Island, but since the opening of Dutch Gap that
portion of the river has shoaled to such an extent that it is impracti-
cable to drift in it. On account of the narrowness of the channel the
nets above City Point are much shorter than those below, the length
ranging from 40 to 100 yards. Usually two nets are operated by each
boat, requiring the services of two men. The mesh is from 4% to 5}
inches and the depth from 50 to 110 meshes. The season begins about
the last week of March, three or four weeks later than at the mouth of
the river, and closes about the end of May or firstof June. In 1896 128
drift nets were used, the catch amounting to 33,385 shad, worth $2,709
at local valuation, Of this yield, 23,387, or 70 per cent, were bucks.
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In the falls at Richmond there are numerous finger ar fall traps,
which several hundred shad are taken annually while endeavoring to
pass above the rapids. At one time the number of these fall traps
exceeded 150, but the catch has been so small during recent years that
the worn-out traps have not been replaced.

Chickahominy River.—The Chickahominy, one of the finest shad
streams of the United States for its size, rises in Henrico County,
12 miles northwest of Richmond, and after flowing a distance of 60
miles empties into James River 50 miles from the Chesapeake Bay.
‘Windsor Shades bar, 27 miles from its mouth, is the present head
of navigation, a minimum depth of 8 feet existing to that point,
the width of the channel ranging from 100 to 250 yards. Thence to
Providence Forge, a distance of 5 miles, the channel'is tortuous, 20 to
80 feet in width, lowing between low swampy banks, which open into
lagoons or bays of wide water. From Providence Forge to Loug
Bridge, about 10 miles, the Chickahominy is a eypress swamp of from
one-half to 1 mile in width, intersected by a channel 20 o 50 feet wide.
Shad fisheries extend throughout the length of the Chickahominy, yet
they are most extensive in the vicinity of Lanexa. The total catch of
shad on this river in 1896 was 150,953, of which 131,643 were taken by
means of drift nets, 17,510 by seines, and 1,800 by ‘hedgings.” Of the
total yield 103,748, or (8 per cent, were bucks.

In the lower portion of the Chickahominy and in the vicinity of
Lanexa the drift nets contain each about 53 pounds of No. 50 twine,
55 to 60 meshes deep, with 5-inch mesh. From Winns Landing to
Providence Forge the nets contain from 14 to 2 pounds of twine, 45
meshbes deep, with 4-inch mesh. The length of the 53-pound net aver-
ages 200 yards, and of the 13-pound net 70 yards. The length of twine
used by the 160 boats in 1896 measured 28,842 yards, one man being
required for each boat. The season began about Mareh 10 and closed
gome time near the middle of May. The yield was an average of recent
years, aggregating 131,643 in number, of which 40,777 were roes and
90,866 were bucks. - Eight seines were used in the Chickahominy during
the same year, of which the largest, about 1,000 yards in length, was
operated at Ferry Point, near the mouth of the river, This seine, how-
ever, is not used especially for taking shad, that species forming only
a small proportion of the total catch. The lengths of the other seven
seines range from 260 to 175 yards and the mesh froin 1% to 24 inches.
The aggregate value of the 8 seines was $1,155, the number of men
employed 43, while the total catch of shad numbered 17,510, worth
$1,297 at the local valuation.

A short distance above Providence Forge, where theriver is only a few
feet in width, there are three or four hedges or pockets, each consisting
of a crude dam, 2 or 3 feet high, permitting the passage of shad only
through the current passing through an opening therein. A fisherman
stands at this opening with a net in hand ready to lift out such fish as
may attempt the passage. At the hedges operated in 1896 1,800 shad
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were taken. The greater proportion of the fish caught by this method
are either ripe or have already spawned.

Chickahominy River in the vicinity of Lanexa presents favorable
conditions for the establishment of an auxiliary shad hatchery. Within
a distance of 10 miles on either side of that station over 130,000 shad
are taken annually, of which about 45,000 are roes. If 3 per cent of
them are suitable for hatching purposes sufficient fertilized eggs would
be secured to support an extensive hatchery. Large supplies could
also be drawn from the James and the Pamunkey, each about 15 miles
distant from Lanexa. The ripe fish could be obtained very cheaply
and the shipping facilities are good, the main branch of the Ohesapeake
and Ohio Railroad passing along the river bank.

Appomattox River—This river, the longest affluent of the James, rises
in Appomattox County, Va., and after flowing about 140 miles empties
into the James at City Point. Shad ascend only 13 miles to Petersburg,
their progress above that city being barred by numerous rapids and
dams. In a distance of 6} miles above the city there are 5 dams, each
from 2} to 8 feet high, and numerous falls and rapids, giving a total
descent of 110 feet. Shad are taken in the Appomattox by means of
drift nets and seines. The former are operated at Broadway, in Prince
George County, and at Covington Beach or.Cat Hole, in Chesterfield
County, the total number of nets in 1896 being 46. These nets are
from 100 to 200 yards in length, 45 to 70 meshes deep, with 5-inch mesh,
and two men and one boat are required for each. The men live mostly
in Petersburg, camping on the shores during the season, paying the
owners for the privilege at the rate of one shad per week for each fish-
erman. The season begins the second week in March and continues
about two months, The catch during 1896 was 3,835 roe shad, 8,110
bucks, with a local valuation of $1,087.

The seines used in Appomattox River were located as follows: One
at City Point, one at Gatlin Beach, two at Covington Beach, and oue
at the mouth of Swift Creek. They measure from 200 to 275 yards each
in length, about 80 meshes deep, with 24-inch mesh. The shore rental
paid for the five seines aggregates 8225 annually. The season 18 coin-
cident with that of the drift nets in the same locality, and the aggregate
catch of shad in 1896 was 8,309, valued locally at $794.

In the falls of the Appomattox just above Petersburg there are about
20 fall or finger traps, in which a few shad are taken with herring and
other species, The catch of shad is at present very much less than
it was twenty years ago, probably not exceeding 50 in 1896.

YORK RIVER.

York River is formed by the junction of Pamunkey and Mattaponi
rivers at West Point, and, following a southeasterly course for a dis-
tance of 41 miles, it unites with Ohesapeake Bay about 16 miles north
of TFort Monroe. It is really an arm of Ohesapeake Bay, with an
average width of about 1} miles, possessing no fluvial characteristics
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whatever. The water of York River is brackish nearly to West Point,
oysters being planted within 6 iles of that town. Pound nets and
stake nets represent the principal forms of apparatus used in the shad
fisheries, and a few shad are taken incidentally in fyke nets and seines.
The catch of shad in 1896 was 182,375, of which the pound nets yielded
138,893, stake nets 42,640, fyke nets 590, and seines 250.

Of the pound nets 53 were set on the north side of the river, between
York Spit Light and Gloucester Point; 34 on the south side, near Toos
Point and Poquosin Flats, and 3 near Plum Point, at the head of the
river, making a total of 90 nets, Excepting the 3 near Plum Point and
23 on the shore of York County, all of these nets are owned in the south-
eastern portion of Gloucester County, mostly in the settlement known
as Guinea. 'They rangein value from $50 to $500, averaging about 8200
each, aud with some repairs will last for several seasous. The depth of
water ranges from 10 to 20 feet, the leaders being set across the cur-
rent. Each fishing company has from 1 to 7 nets, and uses sailboats
averaging $100 in value, the total number of sailboats being about one-
half the number of pound nets used. The season begins the first week
in Mareh and closes about the end of May, the greater part of the catch
being obtained during April. Of 5,243 shad taken in 4 pound nets in
1896 1,262 were obtained in March, 3,170 in April, and 811 in May.
The catch in 1896 was unusually small, the total yield of shad in the
90 pound nets being only 138,895, an average of 1,543 per net. The
largest yield for any one net was 4,380. In addition to this species, the
pound nets take alewives, Spanish mackerel, squeteague or sea trout,
bluefish, croakers, pompano, ete.

The stake nets in York River are located on both sides of the chan-
nel from Cappahosack to West Point, but most abundantly between
Potopotank Creek and Plum Point, being set in rows of from 10 to 20
nets in from 11 to 14 feet of water. The nets are 6 to 9 yards long, 35
meshes deep, with 5-inch mesh. They last only about three weeks, two
settings being required for each season. The season begins about
March 1, although most of the nets are not out until the middle of that
month, and closes the third or fourth week of April. Nearly all of the
fishermen are also farmers, and agricultural operations shorten the fish-
ing season. In 1896 53 boats engaged in this fishery, using 990 stake
nets, 6,461 yards in length, and the catch aggregated 28,232 roe shad,
worth $3,949, and 14,408 bucks, worth 81,183, Except sufficient for
local use, all the cateh was sent to Baltimore by the steamers running
between that port and West Point.

During the past season two fishermen from Indiantown, on the
Pamunkey River, attempted to take shad with drift nets in the narrow
portion of York River between Gloucester Point and Yorktown, where
the width is a trifie over a half mile. Their nets were 200 yards long,
65 meshes deep, with 5-inch mesh. After working about ten days with-
out success they abandoned their attempt. It should be noted that the
depth of water in this portion of York River is 80 feet or more, whereas
the nets used were only about 15 feet deep.
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Pamunkey River.—This river, which takes its name from a tribe of
Indians, the remnant of which is yet engaged in shad fishing in its
waters, is formed by the junction of the North Anna and South Anna
rivers a short distance above Hanover Court-House, whence it flows
a distance of 100 miles to its union with the Mattaponi at West Point.
It is navigable, during eight or nine months of the year, for vessels
drawing 5 or 0 feet of water, as far as Wormley Landing, 54 miles above
West Point. Above Wormley Landing the river is tortuous, much
obstructed by logs and brush, and from 40 to 120 feet wide. Shad
ascend the Pamunkey in considerable numbers throughout its length,
but are taken in greatest abundance in the lower 30 miles. Of the
184,257 shad caught in 1896 180,642 were taken by means of drift nets,
2,334 by seines, and 1,281 in stake nets.

The drift nets are operated throughout a distance of 43 miles from
the mouth of the river, and prinecipally for a distance of 10 miles below
and the same distance above Lester Manor, 24 miles from York River.
The drift nets below Williams Ferry average 150 yards in length, 55
to 70 meshes deep, with 4% or 5 inch mesh. Above Williams Ferry the
length ranges from 130 to 75 yards and the depth from 50 to 35 meshes.
Below Williams Ferry two or three nets are carried by each boat,
requiring the services of two men. Above that point, where the fishing
is for local use exclusively, each boat has but one net, and in some
instances but one man. When more than two nets are used the extra
nets are old ones, which can be used ouly during weak tide or slack
water. A total of 330 nets, 51,341 yards in length, were used by the
153 boats in 1896, the catch numbering 180,642 shad, for which the
fishermen received $14,911. Below White House the season begins
during the first week of March and closes some time in May, depending
on the run of fish and the market price. At some landings the stur-
geon fishery or agricultural operations shorten the season. Above
Williams Ferry the season begins during the third and fourth week of
March and closes about the 10th or 15th of May.

Several rows of stake nets are set in the extreme lower end of the
Pamunkey during March and April. These are similar to the nets in
the upper portion of York River, and their catch in 1896 was only 1,281
shad. There were two seines operating in this river during the past
year, one at Smith Ferry and the other at Sweet Hall, distant 21 and
2431 miles respectively from the mouth of the river. The former was
distinctively a shad seine, while the latter was used also for alewives,
striped bass, etc. The yield of shad by the two seines was 2,334, of
which 1,490 were bucks. Very few were taken in the upper one of these
seines, it being shoal, and during the work of deepening it the shad
passed by. In the narrows of the Pamunkey, near Hanover Court-
House, there are several ¢ hedgings,” which take a few shad each year,
probably not exceeding 500. 1t does not appear that shad pass above
Hanover Court-House in any considerable numbers, and probably none
are taken in South Anna and North Anna rivers.
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There are few places south of Potomae River better adapted to
shad-hatching operations than the Pamunkey between Hill's Landing
and White House Station. Within a river length of 10 miles, the dis-
tance in a straight line approximating 6 miles, there were in 1896 109
drift-net boats, taking 154,072 shad, and two seines taking 2,334 shad,
a total of 156,406, Of these 70,383, or 45 per cent, were roe shad, of
which about 14,000 were taken after April 20. It is reported that 10
per cent of the roe shad taken after April 20 are suitable for fertiliza-
tion, making a total of 1,400 that may be used for this purpose. This
does not include the ripe fish that may be obtained prior to April 20,
nor the number that may be drawn from the Mattaponi, 6 to 8 miles
distant, or the Chickahominy, within 15 miles, each of which would
yield nearly, if not quite, as many as the Pamunkey. This section of
the stream is bordered by the West Point branch of the Southern Rail-
way, giving convenient shipping facilities.

Mattaponi Eiver.—The Mattaponi rises in Spottsylvania County,
and after flowing a distance of over 120 miles unites with Pamunkey
River at the head of York River. The lower G0 miles from the mouth
to Aylett is navigable and has considerable traffic. From Aylett to
Mundy’s Bridge, a distance of 26 miles, the channel is obstrueted by
logs, drift, and overhbanging trees, yet it is navigated by rafts and
small boats. The Mattaponi is not quite so large or so deep as the
Pamunkey, but is otherwise quite similar, and there is even less differ-
ence in the extent and characteristics of the shad fisheries of the two
streams. As on the Pamunkey, drift nets and haul seines are the
means of capture, the yield by the former apparatus being by far the
greater. '

The drift nets are similar in every particular to those used on
Pamunkey River, except that they are somewhat longer, with a smaller
number to each boat, the length of the 262 nets on this stream in 1896
aggregating 46,601 yards. The total catch by the 153 boats num-
bered 169,799, valued locally at $16,290. While a large portion of this
cateh is sold locally, most of it is sent by boat or hauled across land to
the West Point branch of the Southern Railway, and theunce shipped
to Richmond and other distant markets.

The seven haul seines on the Mattaponi were used at the following
points: Savage’s, Walkerton (2 seines), Gathney’s, Bugley’s, and Jones
Landing in King and Queen County, and at Pointer Landing in King
William County. They range in length from 280 yards to 50 yards, the
mesh being 24 inches. The season begins generally during the first
week of April and extends to about the end of May; but at Savage,
16 miles above West Point, the season is somewhat carlier than this.
The total catch by the above seven seines was 10,117 shad, the smallest
for a number of years. There were formerly several small seines above
Pointer Landing, as well as at other places on the Mattaponi, but they
have given way to the cheaper and more effective drift neta.
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RAPPAHANNOOK RIVER.

This river rises on the eastern slope of Blue Ridge Mountains, in
Fauquier and Rappabhannock counties, and crosses the fall line at Fred-
ericksburg, the head of navigation, 106 miles from its mouth, following
the course of the river. The fluvial characteristics extend only about
40 miles below the fall line and the lower 50 miles is really an arm of
Chesapeake Bay. About 2 miles above Fredericksburg there is a dam
900 feet long and 18 feet high, built in 1860 and used for developing
water-power, which completely blocks the upward passage of fish.

In deseribing the shad fisheries of the Rappahannock, the river is
naturally divisible into three sections: (1) from the mouth to Deep
Creek, the boundary line between Lancaster and Richmond counties, 26
miles; (2) from Deep Creek to the boundary line between Westmore-
land and King George counties, 45 miles; (3) thence to I'redericksburg,
36 miles.

From Chesapeake Bay to Deep Creek.—~The lowest of these three sec-
tions is purely an arm of the Chesapeake, the width ranging from 4 to
2} miles. Pound nets, which constitute the only form of apparatus
used for taking shad, were introduced in this locality in 1872, and their
use has increased each year, the number employed in 1896 being an
even 100, valued at $23,462. Fifty-seven of these were located at the
extreme end of the north side of the river between Windmill Point
Light and Windmill Point Creek, the depth of water ranging from
10 to 25 feet. The remaining 43 nets were located as follows: Twelve
between Mosquito Point and the mouth of Corrotoman River, and 12
between the Corrotoman and Deep Oreek on the north side; and on
the south side, 8 near the mouth of the river and 11 between Urbanna
Creek and Parrott Creek. The difference in the number of nets set on
the north and south side of the river—81 and 19 respectively—is quite
remarkable, due to the rough water and fewer fish on the south side.

The mesh in the heart of the pound nets is generally 4} inches, but a
few of the nets have 24-inch mesh, for retaining alewives also. The
latter species are so cheap, however, that very few fishermen in this
region bother with them. Each pound-net company has from 2 to 7
nets, requiring the services of an equal or greater number of men, and
one or two sailboats, worth from $50 to $400 each, and one or two row-
boats. The total number of men engaged in operating the 100 pound
nets was 116, using 43 sailboats, valued at $6,321, and 31 rowboats,
worth $690.

The season began during the last week of March and closed about
the tirst of June, the greater portion of the catch being obtained from
April 10 to May 10. The total catch was 194,067 shad, valued locally
at 17,579, Of these, 46 per cent were roe shad and 54 per cent bucks.
The pound nets also caught about 500,000 alewives and quantities of
squeteague, bluefish, sturgeon, etc.

Except such as are sold locally the yield of shad in the pound nets,
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as well as in other apparatus set in the Rappahannock, is sent to Balti-
more by the daily steamers serving that river,

From Deep Creek to Layton.—In the second of the three sections of
Rappahannock River, covering Essex, Richmond, and Westmoreland
counties, the forms of apparatus used are stake nets, pound nets, drift
nets, seines, and fyke nets. The total catch of shad in 1896 was 171,080,
valued locally at $13,489, of which 104,118 were taken in stake nets,
51,575 in pound nets, 7,580 in drift nets, 6,792 in seines, and 1,015 in
fyke nets.

The pound nets in this section are much smaller than those near the
mouth of the river, averaging in value $125 each against $235 near the
mouth. They are usually set singly, but occasionally two and even
three are set in one string, especially between Sharp’s wharf and Tap-
pahannock. Along the northeast side of the river there were 63 pound
nets, 52 on the shore of Richmond County and 11 on the Westmoreland
shore. On the opposite side—the Essex County shore-—there were 37
pound nets, making an even 100 nets for this section of the Rappahan-
nock. The catch was smaller than for several years preceding. Three
pound nets set near Sharp’s wharf caught 4,442 shad in 1895 and 3,872
in 1896, 764 of the latter being obtained in one day. The total yield in
1896 was 51,575, valued at $3,923, 38 per cent of these being roes.

All the stake nets on Rappabannock River are located in this section,
and they extend throughout the 38 miles from Deep Creek to Leeds-
town. They are 8 or 9 yards long, 10 to 20 feet deep, with 43 to 5 inch
mesh, of linen twine, and must be renewed each season, if not more
frequently. They are set in strings of 10 to 30 nets on the sides of the
channel at intervals of a few hundred feet. . The total number in use in
1896 was 3,263, aggregating 27,164 yards in length, the yield of shad
numbering 104,118, valued locally at $8,242, The stake-net season
began about March 20 and ended the last of April, the greater portion
of the yield being obtained during the first two weeks of April. Com-
paring the stake-unet fishery of the Rappahannock with that of James
River, it appears that the yield in the latter stream was 101,706 shad,
or 2,412 less than in the former. But the value of the catch in the
James was $18,624, over twice that of the Rappahannock, the difference
being due principally to the season in the James being nearly three
weeks earlier. than in the latter stream,

The drift nets in the middle section of Rappahannock River are oper-
ated in the extreme upper end thereof above Leedstown. They average
over 200 yards in length, 5-inch mesh, 60 meshes deep, and cost about
$20 each, 2 nets being used by each boat, which requires the services
of 2 men. The season extends from the last week in March to the first
of May. The catch of the 9 drift-net boats in 1896 was 7,580 shad,
worth locally 8571, of which 40 per cent were roes, the percentage being
greater than for several years preceding.

Two shad seines were used on the shore of Essex County, one at Mal-
lory Point and the other at Port Tobacco, at distances of 46 and 71
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miles, respectively, from the mouth of the river. These seines were 450
and 800 yards long, respectively, with 2 and 24 inch mesh, and required
the services of 6 or 7 men each, The season extended from the last
week of March to the end of May, and at the lower beach 815 shad were
taken, of which 585 were bucks, while at the upper one the yield of shad
was 5,977, of which 3,791 were bucks. Both of these seines are also
used thronghout the year for taking other fish. Prior to 1885 a hatch-
ery was operated on the opposite side of the river from the Port Tobacco
seine, utilizing the eggs therefrom.

A few shad are taken during March and April in the fyke nets set
near Tappahannock. Xight nets were used in 1896 worth $190, and the
yield of shad numbered 1,015, of which 460 were roes and 555 bucks.

From Tobago Bay to Fredericksburg.—The upper end of the navigable
portion of Rappahannock River consists of a fortuous stream, 36 miles
in length, 50 to 250 yards wide in its upper 28 miles, broadening out at
its lower end, and terminating in two small bays—Nanzatico and
Tobago—a mile or more across. The counties bordering this section
are King George, Caroline, Stafford, and Spottsylvania. Drift nets,
pound nets, and seines are used for taking shad, and at the extreme
upper limit, in Falmouth Falls above Fredericksburg, there are several
fall or finger traps. The drift nets and pound nets are used from
Tobago Bay to Hop Yard, the lower 17 miles, and the seines are used
at the two extremitics. Of the 52,642 shad obtained in 1896, 32,774
were caught by drift nets, 16,862 by pound nets, 2,948 by seines, and
58 by fall traps.

The drift nets measure from 75 to 100 yards in length, 30 to 52 meshes
deep, with 5-inch mesh, and cost trom $12 to 320 each. Near Port
Royal the season begins about the second or third week of March and
lasts about two mouths. In the short drifts, fishing is prosecuted ounly
during slack water. When the water. is clear fishing is restricted to
the night time, but when it is muddy the fishermen operate mostly
during the day. Of the 32,774 shad taken by these nets in 1896, 19,941,
or 61 per cent, were bucks.

The pound nets in the upper section are very small, averaging about
865 in value each. Excepting two strings just below Oaken Brow, one
containing 4 and the other 3 nets, all of the pound nets are set singly.
An average of $10 is paid for shore rental for each net. The season
extends throughout the months of April and May, and about & per cent
of the catch is reported as being ripe roe shad. The total eatch of shad
by the 31 pound nets numbered 16,862, valued locally at 81,414, of which
6,285 were roes.

A 500-yard seine, with 2}-inch mesh and 8 feet deep, was operated on
the upper side of Tobago Bay in 1896, taking 2,892 shad from March 20
to May 20. In addition to this seine there were two others, 150 yards
in length each, with 23-inch mesh and 6 feet deep, operated on the Staf-
ford County shore, opposite Fredericksburg. Very few shad were taken
in these two seines, the total number being 56, of which 49 were bucks.
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In the falls of the Rappahannock above Fredericksburg and adjacent
to Falmouth there are 19 fall or finger traps, which take many alewives
and a few shad, the number of the latter in 1896 approximating 58, of
which 38 were bucks. There are no shad whatever reported from this
stream above Falmouth Falls.

POTOMAC RIVER.

Although the Potomac River forms the boundary line between Vir-
ginia and Maryland, it is located wholly within the limits of the latter
State. By a compact made in 1785 a right of fishery in this river exists
in common between citizens of the two States, citizens of Virginia enjoy-
ing equal privileges with those of Maryland. This makes it convenient
to describe the shad fisheries of both sides of the river at the same
time, and as the river is situated wholly in the limits of Maryland, this
discussion is placed in the chapter on the shad fisheries of that State
(page 199). It will suffice to note in this place that the yield of shad
on the Potomac during 1896 numbered (84,063, of which 450,825, worth
$43,084, were taken by residents of Virginia.

THE SHAD FISHERIES OF MARYLAND.

The extent, by water areas, of each branch of the shad fisheries of
Maryland in 1896 is presented in the following series of three tables,
showing (1) the number of persons employed, (2) the boats, apparatus,
etc., used, and (3) the number and value of shad taken.

Statement, by water areas, of the number of men employed in each branch of the shad
Jfisheries of Maryland in 1896.

Number of fishermen. Total,
oxclu- .
| ; ] .} Shores- Trans- ;o
Waters. Gill-net. " pound. Fyke-zno‘." !sivolot men. |portors., Total.
Seine. h s prdip- dupli- |
Drift.| Stake. met. | meL. \y,ut. icut on. |
Chesapeake Bay : I
Below Swan Point— !
Eastern Shore ........[...... 04 |coc..-. b2 [ P PP 1) R 01
‘Western Shore .......|...... N P (T T PN (2 PR RN 76

Above Swan Point—
Fastern Shore ........| 310 101§ 110| 37 |.......
‘Western Shore........ - 2 P,

Potomac River ........... veee-ed]  87T] 116 |......
Patuxent River........... ceeeeel| 4T 24 ...
Pocomoke River . N T 3 (O I~ I AR
‘Wicomico River . ..
Nanticoke River... .. 32 leoee..

Marshyhopo Cree vei 76 [ecee.. 40 O dlll.l.

Fishing Bay .-ce.ceeaaols PPN I N N B ) PP
Transquaking River....l......J..o.oooeeeee | 24 foolL.,
Blauckwater River ......: 86 [.......|.......

Choptank River .......... )
Tuckahoe Creek.. .

St. Michael River.....oacdleveecd 60 [eoeeoofoaeiiooilaaanans

Chester River.. .

Sassafras River

a Fall-tvap.
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Statement, by water areas, of the boals, apparaius, etc., employed in the shad fisheries of
Maryland in 1896.

Boats. Drift nets. Stake nets. Pound nets.

Waters,

|
i No. , Value.| No. !Length. Value. | No. :Length. Value:! No. |Value.
i S

R e

Chesapoake Bay:

Below Swan Point— Yards. I Yards.
Kastern Shore........... P53 $1,830 fooeei]eeiini i, 154 | 5,680 | $016 ) 22 | $4,215
Western Shore eeeeoe.. 41 3,570 Jeeeree]eannnnnn
Above Swan Ioint— i |
Eastern Shore «..ecee.. o 191 | 10,038 : 433 138, 680
Western Shore . , 180 | 38,410 | 0654 110,350

Potomac River ....
Patuxent River..
Pocomoke River.
Wicomico River.

105 | 6,045 | 118 | 94,500
43| ot 18| 1205
126 10| 40 2180
101 | 1,470 307 | 20,040

Nanticoke River............. 109 | 2,459 161 | 22,429
Marshyhope Creck 51 485 | 75| 7,160
Fishing Bay ................. 16 890 iovaed)ieieann,
Transquaking River....... 42 690 |...... teescaenn

Rlackwater River....... R 1) 490 46 | 1,840
Choptank River ....... .| 244 | 8,081 , 4564 35,000
Tuckahoo Creck 570 6391 17! g 802

§t. Michael River. 31 555 |
Chester River . 141 [ 2,718
Sassafras River.. 14 M4

a1 | 2,08 [

Elk River ..c...... . |
Susquebanna River..... vee..] 148 ] 24,490 , 223 | 28,672
Total cevvnenernnnnannn. 1,976 |104,492 ,2, 638 '472, 138 i 44,404 ,8, 955 | 84,5688 | 9,632 | 901 l 66, 816
i
Soines. Fyko nets. | Bow nets. | Shoro
Waters. ,—r‘_—'—‘_ -— — —|——~—- prop- T({tal
‘No.lLengUx. Vatue. No.! Value. | No. Value. ! erty. value.
Chosnpeako Bay: !
Below Swan Point— | Yards.
Eastorn Shore.....ococevein..an. L R P PR RO $860 | $7,221
Western 8hore....ovooeeeiioneiifaerionennea]oceane.. F ceeefiesceaes 025 1 15,71e
Above Swan Point— l
Eastern Shore.eeeeeeiiieiieeaaa... 2] 4,700 87,152
Wostern Shoro. ... l 6] 7 600 73,910
Potomac River.... 65| 8,640 30, 466
Tatuxent River . 10| 1,700 7,744
Pocomoke River. 1] 462 2, 825
Wicomico River. 3 630 7,687
Nanticoke River.... [N P 12,754
Marshyhopo CreoK.eeeeneaaaaae.. 8 646 5,157
Fishing Bay . cooooooeiieiiaiaia . PR P 1,094
Travsquaking River..........o..... [freememmee e 2,255
Blackwater River..... [ PR P 2,379
Choptank River....... ceeeeed 14| 3,208 31, 880
Tuckahoo Creek. .. .. cheeees ] 81 1,244 . 7.243
St. Michael River ......cocooniiinnen J Y R [ ceue 910
Chester River.ccoeeeeernviericnnennns 17 0 3,835 13,178
Sa88afTAB IRIVOr . oireiinenreieaneanennn L [P caee 2, 405
TIK RIVOT-neeeeneeenanoannanrencannens LI eeejeeenaa [P IO 710 | 10,098
[P 312 , 5,800 )" 5,000 lc15 600 | 8 M| 3,953 87,470
Total.ceevievnrennenann.. eeen 90 | 33,349 | 25,816 |c15 000 1128 625 | 63,524 | 811,002
‘ 536 | 6,223

aTncludes 12 **stick woirs.” U Not sot s}mciu]ly for shad, and some catch very few of that species.
LYY

. ‘nll traps or pots.
. R. 98——13
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Statement, by water areas, of the yield of shad in each form of apparatus employed in the

fisheries of Maryland in 1896.

Drift nets. Pound nets.
Waters.
No. Value. No. |Value.
Chesapeake Bay:
Below Swan DPoint—
Iastern Shore ... #$3,670
Westorn Shore .. 18, 347
Above Swan Point—
Xastern Shore ....... -1 133,480 | $12,210 7,595 825
Western Shore .. 274
Potomac River .... 5,533
Patuxont River. . 910
Pocomoke River..............| 3,188 491 [.........|cceceen.] 2,037 365 |ceceacoiifeeean...
‘Wicomnico River ... 1, 667
Nanticoke River .... 3,022
Marshyhope Creek .. 676
Fishing Bay............. 183
Transquaking River. 1,133
Blackwater River ... 1,051
Choptank River ..... . s 11,811
Tuokahoe Creek ............ 39, 670 4,084
St. Michael River .....c..cooifivvevnnai]ovieeneeel 2,218 423 |eceoen.iiiinnniifoncerooct]ocnnnn.s
Chester River «v..oo...ooo ... 275 50 21,319 2, 826
Sassafras River.. R P P , 200 108
........... 6,244 637
3,049 |oeeeeeiiifeeneeass| 30,345 | 3,720 |eeeaeaoifeeennnns
b 11 7: ) S 695,051 | 68,875 449, 567 l 52, 658
Total,
Waters.
No. Value.
Chesapeake Bay:
Below Swan Point—
Eastorn Shore...... Ceeeiteteeea . 29, 780 $4, 350
‘Western Shore .. 134,119 18,347
Above Swan Point—
Bastern Shore....occoveieiiiiviiecanen.s 104, 334 17,904
Western Shore ...ceceeniiiiiiniiiciiennns 128, 809 14,204
Potomac River ....cocvviiiiiiiiiieiiniinan. 233, 238 20, 524
Patoxent River.......ccooeiuiiiiiiiaaaaot. 52, 354 b, 867
Pocomoke River.......ccooeoiiiiiiiiiinnnnnn. 20, 752 4,304
Wicomico River......coeviviiiiiiiiearinnees 68,015 8,480
Nanticoke River .... ... ..ol 125, 181 11,648
Marshyhope Creek......... .. ... ........ 38, 660 3, 865
Fishing Bay ...l . . 180 1,174
Travsquaking River .. 13, 604 1,287
Blackwater River ........oooiiiieiiinvann... 18,160 1,480
Choptank River...oooovtiiiiiiiivnniannnnnaa., 276,076 29, 386
Tuckahoe Itiver..............oceieviinana... 62,344 6,424
St. Michael Rivor.......ooviiiiiier i 2,216 423
Chester RIiVOr.....oeceeciuinioacnseconsncnes 63, 507 7,918
Sassafras River......ooooviiiieiiiiiiiaiannnns , 2 166
Elk River c.coocieiiiniiiiiiannnens 5, 244 637
Susquehanna River 09, 488 8,157
B 1,541,050 | 166,551

a Fall traps or pots.

CHESAPEAKE BAY IN MARYLAND,

Chesapeake Bay extends northward into the State of Maryland a
distance of 120 miles, running to within 12 miles of the northern bound-
ary, dividing the State into two large portions, the Ilastern Shore and
Western Shore. 1t is from 4 to 20 miles wide and covers an area of
976 square miles, but, including its numerous tributaries up to the limit
of tide water, it covers an area of 2,359 square miles within Maryland
limits. The depth is from 3 to 18 fathoms, and the water is salty,
except in the northern portion above Swan Point, where it becomes
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somewhat brackish. A number of important rivers enter this bay from
either side, and Susquehanna River enters at the northern end, con-
tinuing the separation of the two shores of Maryland and draining a
large arca of Pennsylvania.

At its entrance into Maryland, Chesapeake Bay receives each year
2,250,000 or more shad, of which about 750,000 pass up the Potomac,
330,000 proceed up the l’ocomoke and Tanng Sound tributaries, 50,000
up the Patuxent, 350,000 up the Choptank and tributaries, 50, 000 up
the Chester, 650,000 in the mcantime being taken on tho shoro of the
Chesapeake and its smaller tributaries, leaving 70,000 or more to pass
up into the Susquehanna, These fignres include only the shad that are
taken by the fishermen, and not those otherwise destroyed or that
escape these fatalities and return to the sea, as to the number of which
vo estimate can be formed. The shad fisheries of each of the several
tributaries ot the Chesapeake will be separately described, leaving for
the present chapter a notice of the fisheries of the bay proper. Many
of the shad obtained in the bay are taken in the lower and middle por-
tions, but the great bulk of the catch is taken in the extreme upper
end.

Because of the differences in the physical characteristics, in the forms
of apparatus used, and also in the seasons at which shad are taken
therein, it is desirable in treating of the Chesapealke fisheries to sepa-
rate them into two geographical sections, the first covering the lower
three-fourths or more of the bay, from the Virginia line to Swan Point,
and the second including that part above Swan Point, which is at
the north side of the mouth of Chester River and opposite Patapsco
River. .

From the Virginia line to Swan Point.—This portion of Ohesapeake
Bay is 90 miles long and from 4 to 20 miles wide. From the western
side it receives the waters of the PPotommac and Patuxent rivers, while
from the east it receives the Pocomoke, Wicomico, Nqntu'o]\e, Chop-
tank, and Chester rivers, and some smaller streams.

The shad fisheries outside of the rivers are of comparatively small
extent and confined to the use of pound nets and a few stake nets,
yielding 159,279 and 4,620, respectively, in 1896, of which 29,780 were
obtained by men liviug on the Iiastern Shore ¢ .md 134,119 by ﬁshel men
from the Western Shore.

The location of pound nets ou the Eastern Shore was as follows: Poco-
moke Sound, 8 nets, taking 7,149 shad; below Little Annemessex River,
5 nets, yielding 1 41(» shad; Smith’s Island 1 net taking 4,875 shad;
Tilghman Island and Wlttm.m 4 nets, with 2 640 shad; and Kent Island,
4 pound nets, yielding 9,080 shad. On the Western Shore 4 nets were
located at Point No Point, 29 near the mouth of the Patuxent, 5 at
Governor Run, and 48 between Holland Point and Gibson Island
making a total of 86 nets, worth 811,224, which yielded 53,167 roe and
80,952 buck shad, worth $18,347. Most of the pound nets are of the
“single heart” variety, and the mesh in tho bowl is generally 4 inches,
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but some have 23-inch mesh for retaining alewives. The season for
shad begins the second or third week of March and countinues for
nearly two months. The yield at the various stations was much less in
1896 than in 1895 and several previous years. In the 5 nets set just
below the mouth of Little Annemessex River only 1,416 shad were
taken in 1896, whereas in 1893 2,100 shad were obtained in one lift of
the same nets. The decrease was not confined to shad, but shared in
by nearly all the species usually taken. In the spring of 1895 the b
nets above referred to yielded $3,400 worth of fish, while the local
value of the catch in the spring of 1896 did not exceed 8600,

The stake nets are located along the shore from Tilghman Island to
Kent Island. In 1896, 96 nets were set on the shore of Tilghman Island,
27 off Sherwood and Wittman, and 31 along the shore of Kent Island,
making a total of 154 nets. The number of men employed was 64, and
the catch numbered 3,300 roe and 1,320 buck shad, valued locally at
$786. This fishery is almost entirely for local use, and comparatively
few of the shad thus taken find their way into distant markets.

From Swan Point to head of Chesapeake Bay.—This section of the
Chesapeake, comprising less than one-fourth of the area of the bay
proper, is bordered on the east by Kent aud Cecil counties and on the
west by Baltimore and Harford counties. The depth of water in the
channel ranges from 3 to 5 fathoms, yet there are numerous shoals and
flats where the depth is from 2 fathoms to a few inches. The water is
normally brackish, but during heavy freshets it becomes almost fresh
above Spesutie Island. Susquehanna River enters the extreme north-
ern end, and on the northeast three arms extend several miles inland,
forming the estuaries of Northeast, Elk, and Sassafras rivers. The
principal fishing centers are Ilavre de Grace on the Western Shore, and
Charlestown, Northeast, Betterton, Tolchester, and Rock Hall on the
Eastern Shore. This is the principal shad region of Chesapeake Bay,
as determined by both the quantity and quality of the product. The
yicld in 1896, although smaller than usual, numbered 130,011 roes and
193,132 bucks, of which 87,875 roes and 155,028 bucks were taken by
drift nets, 23,624 roes and 13,255 bucks by stake nets, 15,040 roes and
18,582 bucks by seines, and 3,572 roes and 6,267 bucks by pound nets,
the total local value of the whole being $32,108.

This is the location of the most valuable drift-net fishery of the
Atlantic coast south of Delaware Bay. The nets are operated from
the mouth of the Susquehanna down to Poole Island, a distance of 25
miles, and at times even below that point. They are also operated in
that arm of the Chesapeake known as North East River and in the
extreme lower ends of Elk and Sassafrasrivers. Thedepth of waterin
which they are drifted ranges all the way from 3 or 4 to 30 feet, but
most of the nets are designed for use in 14 to 18 feet of water. IFfrom
400 to 2,000 yards of twine are carried by each boat, the total for the
191 boats operating in 1896 being 249,030 yards. This is usually cut
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into lengths containing from 150 to 400 yards each. The size of the
mesh is mostly 5% inches, but some fishermen use 5%, 563, and 5% inch.
The cost of 1,000 yards medium-width twine is about $85. Two or
three men are required for each boat, the value of the latter averaging
nearly 8100 each. The nets are used principally at night, a lantern
mounted on a float being attached to each end. While the nets are
drifting the fishermen ¢run” the net from end to end, discovering the
presence of fish by the ¢ feel” of the upper line. That portion of the net
containing the fish is then raised and the shad removed, when the net
is dropped to drift as before.

It is essential that the fish be removed very soon after they are
enmeshed, otherwise they are likely to be mutilated by eels, which are
very annoying during the shad season. Sometimes a large part of the

catch is found to consist of heads and backbones of shad, from which
the flesh has been stripped by eels.

The season begins about the 1st of April and extends to the last of
May or 1st of June. The cateb in 1896 was unusually small, the total
yield for the 191 boats being only 242,903, an average of 1,272 per boat.
Some boats have caught over 8,000 shad in one season. The catch by’
drift nets has been decreasing for several years, attributed by the
fishermen to the increased number of pound nets in the Virginia section
of Cliesapeake Bay. The following summary shows the location and
extent of the drift-net fishery in this part of the Chesapealke in 1896:

iMeu.: Boats. Drift neta. Shad caught.

Residenco of fishermen.

!No. [No.jVulue. Length. | Value. Ijge;)f g‘%ko;: Valuo.

Kent County : ! | Yurds, .
Rock Hall ..ooveieeanniiiiiiioo. 44 17 $440 18,720 | $1,720 | 9,860 10,310 : $1,776
Harris Wharf ... - 9810 131 1,200 15080 | 1,470 ) 5,690 8, 325 084
Betterton.............. ceetrecomenna. | 44 I 16 | 1,545 | 21,760 L 924 | 8,340 | 12,535 1,597
Cecil Coumg- N !
(,hosupon e City cevrianiiee el 15 5| 305 6,420 565 | 3,250 5,670 842
b D 113795 S eeeey 12 H 210 5,430 510 3,120 5, 760 630
Northeast and Elk Neck ... ....| 300 1,460 [ 46,800 [ 2,980 | 14,880 | 25,310 4,355
Charlestown .coccevicvnannnn .ol 8L 17 | 690 | 23,870 1,085 | 5,620 ] 14,810 2,027 -

Harford County :
Havro de Graoo
Aberdeen aud I’

1175 10 ! 10,170 | 04,850 | 8,400 ; 32,523 | 65,049 | 10,328
600 4, 800 480 1 1,374 2,139 446

Michaelsville............. | 100 4 ’ 600 4,800 480 | 1,226 1,842 892

Abingdon and Edgowood ............ 8 400 4,400 | 440 1,542 2,828 614
Baltimore County: :
CChase..oolil 3 1 ! 140 1,400 | 125 450 450 81

Total ..o 516 | 181 | 17,850 | 249,030 ; 21,079 | 87,875 | 155,028 { 23,971
I

Twenty-five years ago stake nets were extensively operated in this
portion of Chesapeake Bay, but they have gradually given way to the
more effective and less costly drift nets. They are yet operated along
the shore of Kent County between Swan Point and Worton Point, and
especially on the flats off Tolchester Beach, the fishermen living on
Kent County shore. The nets are about 25 yards in length and 45
meshes deep, with 53 or 53 inch mesh, and are setin rows 1n from 10 to
18 feet of water, 20 to 40 nets being used by each boat. In 1896 there
were 101 men engaged in the stake-net fishery, using 1,322 nets, 32,900
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yards long, worth #3,745. The nets were set about February 1 for
striped bass, and the season for taking shad extended from March 20
to the beginning of May, the yield numbering 23,524 roes and 13,255
bucks, valued locally at $2,974. The price during that season was
unusually small, the lowest certainly within the last ten years.

Six seines were used in the extreme northern end of Chesapeake
Bay in 1896, their location being as follows: Carrot Cove (1 seine), Car-
penter Point (1 seine), Fishing Battery Light (2 seines), and Spesutie
Island (2 seines). The length ranges from 1,500 to 2,500 yards, the
aggregate of the 6 seines being 11,600 yards, with 2 to 3 inch mesh,
The value of the 6 seines was $10,200, and the number of fishermen
employed 306, with 268 shoresmen. The season began the second week
of April and lasted six or seven weeks, the catch numbering 14,5660
roes and 18,052 bucks, worth $3,902. The yield of alewives numbered
6,616,000, In addition to the above, there was one seine on Miller
Island used for taking striped bass and perch, in which some shad were
caught. This seine was 600 yards in length, required 10 men to operate
it, and the catch of shad numbered 480 roes and 530 bucks. Large

" quantities of alewives were obtained, but on account of the low prices
ruling for these fish very few of them were marketed.

The two seines at the Fishing Battery Light are operated from large
floats or batteries, containing stables, storehouses, salting sheds, quar-
ters for the men, etc. An average float is simply a large raft, G0 by 80
feet, of sufficient buoyancy to be removed to any desirable point on the
flats, where it is secured into position by piles passing through wells in
the raft. Each of three sides of the float is provided with an apron 45
feet wide, held in position by stout chains, and which cun be raised or
lowered at will. This apron provides an inclined plane, on which the
seine is hauled in the same manner as at shore seines. The selection
of the side on which the hauling is made is determined by the direction
of the current, the wind, ete. The fourth side is used as a wharf. When
practicable three hauls are usnally made each day, two on the ebb tides
and one on a flood tide, the yield of shad on the former being five or
six times as great as the latter.

Of the 69 pound nets operated in the upper portion of Chesapeake
Bay in 1896, 46 were located between Turkey Point and Northeast, 7
between Charlestown and Carpenter Point, 6 off Betterton near the
mouth of the Sassafras River, and 6 on the western shore from Miller
Island to North Point. These nets cost from 830 to $150 each. They
are usually set in strings containing from 2 to 4 nets each. They are
not operated especially for shad, and that species represents only a
small proportion of the total catch, the shad yield in 1896 numbering
only 9,839, worth $1,099.

The use of pound nets or stake nets is prohibited ¢“in Chesapeake
Bay, north of a line 1 imile south of Pool Island, except the bay shore
of Kent County up to Howell Point at the mouth of Sassafras River.”
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POTOMAC RIVER.

This river, the largest and most important tributary of Chesapeake
Bay, is formed by the union of the north and south branches on the
line between Maryland and West Virginia, whence, forming the bound-
ary line between Maryland and the Virginias, it flows a distance of 290
miles to its entrance into Chesapeake Bay, 75 miles above Cape Henry.
Below Washington it is broad and sluggish, forming one of the largest
estuaries on the Atlantic coast, covering 370 square miles, not includ-
ing its tributaries. This estuary is 100 miles in length and varies in
width from 2 to 7 miles, with a navigable depth of 16 feet or more at
low water, the depth in some places exceeding 100 feet. At Wash-
ington, the head of navigation, the fluvial characteristics appear, and
from that point to Great Falls, 15 miles above, there are numerous
shoals, with several small falls, the most important being Little Falls,
at a distance of 5 miles above Georgetown, where the descent is several
feet. At Great Falls, where the Potomac crosses the escarpment line,
the water passes over a mass of rock, descending 35 or 40 feet, the
total fall in a distance of 1} imiles being 80 or 90 feet. Great Fallshave
always presented a barrier to the upward movement of shad. If they
could be passed no serious obstruction would be met with until where
the river breaks through the Blue Ridge, just below Harpers Ferry, 60
miles above Gteorgetown. In 1882 an appropriation of $50,000 was
made by Congress for the erectiou of suitable fishways at Great Falls,
and in 1885 the work of construction was begun, the plans providing
for a fishway in six sections in the Maryland channel. A high freshet
during the night of October 29-30 considerably damaged the partly
completed sections, and after examination it was decided that ¢ the
fishways were not planned sufficiently strong to withstand the effects
of the violent floods of the locality in which they were placed,” and the
project was abandoned.

That portion of the river below the District of Columbia is entirely
within the limits of the State of Maryland, the boundary line between
Maryland and Virginia following the extreme low-water mark on the
Virginia side of the main body of the river and from headland to head-
land at the mouths of creeks along the same shore. In 1785, while the
boundary line was in dispute and before the adoption of the Constitu-
tion of the United States, Maryland and Virginia entered into articles
of agreement for the regulation of commerce, navigation, and other
industries of mutual interest, and one of the articles provided for a
right of fishery in Potomac River in common to the citizens of the two
States, and that in the regulation thereof neither State should enforce
any law not approved by the other. The effect of this compact has been
to prevent any regulation of shad fisheries by either of the two States,
and the citizens of both States enjoy equal fishing privileges in the river.

Prior to 1830 shad fishing was prosecuted almost exclusively by means
of seines, the fisheries being controlled by the well-to-do riparian pro-
prietors. Nearly every large plautation on the river had its fishing
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shore, the returns from which were large, some of them renting for
several thousand dollars. Some time during the Thirties drift nets were
introduced by fishermen from Delaware River, and by 1835 they had
increased to such an extent as to embarrass the seining operations and
to materially lessen the profits. A convention of fishermen was held
at Alexandria, Va., to protest against the use of drift nets and to take
measures to secure legal prohibition of them. This was the beginning
of the contest which was waged for years between the riparian owners
and the wandering fishermen who have successfully contested the right
to equal fishing privileges with the former,

In 1871 it was reported that 24 seines were then used on the Mary-
land shore of the Potomac, requiring the services of 619 men, 74 boats,
and 51 horses, and catching in the spring of that year 110,400 shad,
worth $14,353. During the sume year 243 drift nets were reported on
the same side of the river, with 161,446 square fathoms of twine,
requiring 456 fishermen and 213 shoresmen, catching 351,800 shad,
valued at 838,698, making a total of 462,200 shad, worth $53,051, taken
by residents of Maryland. No reliable estimates or records showing
the extent of the fisheries of the Virginia shore during that year are
available, but they have generally been more extensive than on the
Maryland shore.

A fair idea of the comparative yield of shad in the Potomac during
the past quarter of a century may be obtained from an examination ot
the following table showing the number of shad inspected in the Dis-
trict of Columbia from 1873 to 1896, inclusive, which represents from
50 to 75 per cent of the total yield in the river:

Yeoar. Jan. Feb. | March. | April. l May. June. Total,

I

f 852, 900

628, 637

484,215

319, 079

131,109

121,785

I 116,938 : 168,515 311, 241

165,071 | 139, 441 6,145 320,709

233,716 | 200,723 7, 855 458, 368

| 226,164 | 101,175 3,089 350, 237

171, 641 768,127 2, 452 281,478

| 147,508 50, 802 494 231,111

6 55, 155 68, 450 1, 847 125, 458

133,733 | 38,526 2,974 | 181,077
151,604 | 106,475 3,798 269,110
i 186,273 | 117,316 4,710 | 308, 444
277,856 | 160, 891 2,828 | 448,577
337,152 | 54, 508 1,582 419,301
246,791 | 63,653 2,810 | 317,789
! 204,657 | 44, 298 4,182 | 260, 882
16,809 | 229,250 | 60,460 1,450 | 307,978
12,125 297,554 | 74,301 11,027 | 395 638
27,256 | 450,165 | 131,321 6,568 | 628,310
10,254| 272,038 | 55,023 4,938 | 343,160

The average annual yield of shad in the Potornac during recent years
has been about 750,000. The catch in 1896 was smaller than usual,
nambering 684,063, of which 450,825 were obtained by the residents of
Virginia and 233,238 by Maryland fishermen. An interdiction exists
against shad fishing within the limits of the District of Columbia.
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The following summary shows, by States, the number of people
employed in each brauch of the shad fisheries of the Potomae River in
1896:

Designation. erginm Mmy]“ud! Total,
i

shore. ! shoro.

Fighermen: ! !
StAKO MO, ceeeeeeaaectaeiinateenacascoacetonnescnasontaceronrenas 2 S O, 21
Drift-net . . 231 241 472
Seine....... 247 87 334
Tound-net .. 308 | 116 424
118 T U 25 25
Shoresmon ... .. 31 l 30 70
TranBROrtCr8. coveeeeeeecresiocssacsaccoresccsssosnnes ‘ 17 4! 21
Total, exclusive of duploation.......coveeeevieeiana ... ! 855 512 l 1,367

|

The following statement shows the boats, apparatus, ete., employed
in the shad fisheries of the Potomac River in 1896:

Virginia shore. ! Murylnud shoro l Totel.
Designation. I — T
Amgth , . - Lougth | - Longth
No. | {yds Value. | No l (yds. Value. \n (yds.). Value.
l ! . | o
Boats 325 | |$17 950 I 105 [oeemee | $6,045 | 620 :......... $24, 895
Stake nets .| 529 - (! 133 1,043 1Ll 1520 6,133 1,043
Drift nots .18 67,000 { (y.lo5 118 | 94,500 6,230 236 | 161,500 { 12 385
Seines . 8 | 13,600 | 13,700 | 6| 3,640 | 4,000 13 17,240 I 17,700
Pound ne 299 ! 85, 175 131 | ........ 8,175 43V 43, doO
Bow nets. . ! | 6, 3,
Shore property.... . 5,100 21, 525
Total valuo .....oeoeeeeeuilennn. e | 90, 448 : ............. 30, 456 = | 120, 804
! [ SO S

The following statement shows the product of each branch of the
shad fisheries of the Potomac River in 1896:

| Virginia shoro. I Maryland shore. Totul.
Fishory. e T | — e -
i Roes |Bu< cks. | Value. l Roes. | Bucks.| Value. Rous , Bucks Value.
I
_— e RSN QUGN RN —ee — ——
Stake-not «.c......... I 6, 746 ] 1,704 | 81, P e P I 8746 4,764 | $1,610
Drift-not. 85,440 | 10 960 . 11,720 | 82,128 : 54,752 | i §11, 450 | 167,568 ' 111,712 23,188
Seine........ | 47,063 31, 754 i 6,471 | 25, Hs(! 18, 674 4,382 - 73,017 ! 50,428 | 0,853
Pound-net..... [ 114, 999 | 10‘.’, 531 | 2.5. 2688 | 31, 163 | 20, 535 5, 534 | 146, 162 ' 123,066 28,801
BOW-DObuensnienrnns R | ""s60 1" 210 150 360 | 240 | 150
I
'l‘otnl...........l
1

254,816 ; 196, 00 | 43,084 139,037 94,201 i 20,524 | 993,853 | 290,210 | 63,008

The drift-net grounds extend from Mathias Point to Alexaudrxa, a
distance of 60 miles, but those nets are operated most extensively from
Indian Head to River View. Below Mathias Point the water is salty
and too clear and sluggish to permit the successful use of this form of
apparatus, except when heavy rains have swollen the river. The nets
range in length from 300 to 1,000 yards, averaging above 700 yards,
and in depth from 30 to 90 meshes, depending respectively on the width
and depth of the reach in which they are operated. They are usually
so rigged as to float several feet below the surface of the water, being
suspended by buoy lines at intervals of 15 or 18 feet. Those nets GO
to 90 meshes deep, when operated in the main channel, are buoyed
with the upper line from 8 to 10 feet below the surface, permitting all
boats, except the lurgest steamers, to pass over them without injury.



202 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

There are two general methods of hanging the drift nets, viz, the
“gingle line” and the “double line.” 1In the former the lower portion
of the net is permitted to swing freely, having no bottom line and not
being weighted. The mesh in these is generally 5% or 5% inch. The
second form of nets, known as “double line,” is operated mostly on the
shoals, and consequently is usually longer and sballower. 1n these nets
a line extends the entire length of the bottom, to which leaden weights
are attached, serving to hold the net in a somewhat rigid position, and
the mesh is usually 65-inch. The reason for the difference in the size of
the mesh in the “single-line” and ¢ double-line” nets is that the bottom
of the former, swinging clear and free, readily yields to every motion of
the fish enmeshed therein and the fish soon becomes wound up and
entangled in the meshes, being unable to either withdraw or force its
way through the net; while the latter, being in a somewhat unyield-
ing position in the water, due to the weighted bottom line, is not easily
entangled, and the mesh must be sufficiently small to hold the fish
firmly. The “single-line” nets are usually from 50 to 90 meshes deep
and the ‘“double-line” nets from 30 to 60 meshes in depth. The former
are drifted mostly during slack water, and consequently remain in the
water usnally only two or three hours at & time. The latter are oper-
ated on both tides, and may remain in the water a half day or longer.
Ap ordinary gill net, full-rigged, costs $100 to $125; after being used
one season its value is reduced one-half, and three seasons’ work usually
renders it unfit for further use. The season begins about the last week
in March and ends about the middle of June. The yield in 1896 was
unusually small, only 50 or 60 per cent of that obtained in 1895. The
yield by the 118 boats from the Virginia Shore numbered 85,440 roes
and 56,960 bucks, a total of 142,400, while the Maryland fishermen
obtained 136,880, of which 82,128 were roes and 54,752 buck shad. The
price received by the fishermen was also low, averaging between $8 and
$8.50 per hundred.

The stake-net fishery of Potomac River is of little importance, con-
sisting of a few strings of nets operated in the lower half of the river
by resideuts of Virginia. The total number used in 1396 was 529, set
in 9 strings, requiring the services of 21 men who employed 12 boats,
worth $935. The catch was quite small, numbering only 6,746 roe shad
and 4,764 bucks, worth $1,616.

The pound-net fishery is confined almost entirely to the lower half of
the river, the nets set for shad above Maryland Point being few in
number and cheaply constructed. Pound nets were introduced about

" 1876, and since then they have constantly increased in favor. In 1889
there were 330 pound nets; in 1890, 376; in 1891, 411, and in 1896, 430.
Of those used in 1896, 299 were operated by Virginians and 131 by
residents of Maryland. The former, however, are much larger and
catch many more shad than those on the Maryland side of the river,
the Virginia nets being most numerous near the mouth, while most of
the Maryland nets are between Nanjemoy Point and Blakistone Island.
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The mesh in most of the shad pound nets has the following dimen-
sions: Leader, 7 inches; first ¢ pound,” 6; second * pound,” 4 or 5, and
main “pound,” 4 or 4} inches. Some of the nets have 23-inch mesh, in
order to retain the alewives; while a few of the regular shad nets have
a backing of 24-inch mesh, against which the fish are bunted when the
net is lifted, the alewives not eseaping readily through the large mesh
except when the net is being lifted. There is a tendency to increase
the size of the mesh, and during the last year it was 12 inches in some
of the leaders, and this will probably be exceeded, as the tide runs
strong and a small mesh trap is more likely to be swept away than one
of larger mesh, and it also accumulates more seaweed and other floatage.
The ‘“pounds” are usually from 40 to 60 feet square and the leaders
from 200 to 250 yards in length, the average cost of the nets approxi-
mating $100. The total catch of shad by the pound nets in 1896 num-
bered 269,228, of which 114,999 roes and 102,531 bucks were obtained by
Virginia fishermen, and 31,163 roes and 20,5636 bucks by residents of
Maryland. This yield was not so large as usual, nor were the prices so
high as in former years. Unusually warm weather in April resulted in
glutting the market, and prices did not recover during the season. The
lowest prices received were 6 cents for roes and 3 cents for bucks, but
from two to three times that amount represented the average prices.
The total value of the above yicld was $28,801, of which $23,268 repre-
sented the Virginia and $5,633 the Maryland catch.

Seining was formerly the most extensive branch of the Potomac
River shad fisheries, but its importance as compared with the drift-net
and pound-net fisheries is becoming less each year.

The following shows the location and extent of this fishery in 1896:

Dis. Nipmber! Number of shad
tance | Num. Choned: caught.
Localities. above : ber of | Length. in — . Value.
Smith | seines. shor‘é&
Point. : wmon. | Rocs. Bucks.
. | e -
Virginia: AMiles. i Yards.
Stifl’s Whar!' ................. 70 1 © 800 17 1, 200 800 $172
Marlboro Point............... 74 1 1, 800 37 4,200 2,800 660
Gumms Point ... ceus 7 1 1,200 20 450 300 120
Wide Water....... 82 1 2,200 50 4, 860 38,200 688
Freostone Point. .. 01 1 2,400 47 14,181 0, 164 1,801
Qccoquan Croek. .. I 83 2 2, 000 32 4, 500 3, 200 040
Stony Poift.eeeeeeeeensennnns 96 1 3,200 75 18, 000 12, 000 2,400
Maryland :
Chapman Poiut ...ocoooooaol. 09 2 1,200 80 11, 260 9,250 1, 550
Bar Landing...coceveninan.. 102 1 1, 600 18 4, 636 3,024 652
Moxley I’oint cean 107 1 440 16 2, 400 1,600 320
Tulip Hlleceeesviviiennnnn... 109 1 400 12 7, 200 4,800 860
Totel.eeiaiicnienineiace]oocannn. 13 17,240 404 73,017 50, 428 9,868

At Great TFalls, 14 miles above Georgetown, there are a few bow nets
used each spring from the last week in April to the first or second week
of June. These nets are operated from a point known as “Shad Rock,”
which projects into the water on the Virginia shore just below the
principal falls. Three bow nets were reported from that locality in
1896, the yield numbering 360 roe shad and 240 bucks.
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PATUXENT RIVER.

The Patuxent, the most important shad stream hetween the Potomac
and the Susquehanna, is situated wholly in Maryland, rising in Howard
and Montgomery counties, and flows a distance ot 110 miles to its
entrance into the Chesapeake, 20 miles above the mouth of the Poto-
mac. Itisnavigable for steamers of 7 or 8 feet draft to Bristol, 46 miles
from the mouth. Aside from the numerous apparatus of capture, fish
meet with no serious obstruction to their ascent of the river until near
Laurel, 95 miles from the mouth, where the river is crossed by two
dams for developing water-power. Because of the numerous fisheries
in the lower half of the river aud the narrowness of the stream very
few shad ever reach Laurel and none ever pass above the dams at that
town, Of the 52,354 shad taken in 1896, 24,375 were obtained by meaus
of seines, 19,700 by drift nets, and 8,279 by pound nets. As the fish
enter the river they encounter first the pound nets near the mouth;
after proceeding about 35 miles they reach the lowest seine beach, and
a short distance farther up, between Dunkirk and Leon, they reach the
drift-net grounds.

The pound nets operated in the lower end of the river are mostly
between Point Patience and Drum Point. They are small, averaging
in value only %125 cach, and have small mesh, depending more on taking
alewives than shad. The catch of shad by the 33 nets in 1896 numbered
3,305 roes and 4,974 bucks, worth 8910 at local values. The yield of
alewives in the same nets numbered 795,830, valued locally at 82,152,

The seine beaches are located entirely in the upper reaches in Prince
Georgeand Anne Arundel counties, from Hill’s Landing to L.eon where
the river is 500 or 600 feet wide. The seines range from 100 to 200 yards
in length, with 24 or 23 inch mesh, and are worth from 880 to $300 each.
Ten shad seines were used in 1896, aggregating 1,700 yards in length
and $1,815 in value. The catch numbered only 9,244 roe shad and
15,131 bucks, valued locally at $2,680,

Dritt nets are operated only in a reach 5 or 6 miles ju length, in the
vicinity of Dunkirk and Leon. The nets are each about 200 feet in
length, with from 5 to 5% inch mesh, and cost $10 or $12.  Of the 18 drift
netsused iu 1896, aggregating 1,205 yards in length, 10 hailed from Leon,
Anne Arundel County; 7 from Duunkirk, Calvert County, and 1 from
Nottingham, Prince George County. The cateh numbered 19,700 shad,
of which 8,520 were roes and 11,180 bucks, the aggregate value being

$2,277.
SUSQUEHANNA RIVER.

While the Susquehanna is one of the longest rivers of the Atlantic
coast, only 12 miles of its length is within the limits of Maryland.
Since most of this river is situated in Pennsylvania, its general physi-
cal characteristics will be noted in the description of the shad fisheries
of that State. The Maryland scction ranges from a half to nearly 1
mile in width, but as the water is very shoal it i3 navigable only a few
miles above the mouth. The fall in the 12 miles from the Pennsylvania,



SHAD FISHERIES OF THE ATLANTIC COAST. 205

line to the entrance of the river into Chesapeake Bay is 69 feet, an aver-
age of 5.75 feet per mile, the greatest within a short distance of the
mouth that exists on any large river of the Atlantic coast. The impor-
tance of the Susquehanna River shad fisheries suffers somewhat in com-
parisonwith thoseof the Susquehanna Flats. Thelatter fishing-grounds
are usually more profitable, but as a rule, they also require larger and
more costly apparatus of capture than the river fisheries. The appara-
tus used in the river consists of drift nets and seines near the mouth,
and fall traps and bow nets in the rapids above Port Deposit.

The gill nets are drifted between the Baltimore and Ohio Railroad
bridge and Port Deposit. They are similar to tlie nets used at the
head of Chesapeake Bay, differing only in length, as the reach is not
very wide. Of the 49 boats engaged in this fishery in 1896, 33 hailed
from Port Deposit, 9 ‘from Irenchtown, 5 from Perryville in Cecil
County, and 2 from Lapidum in Harford County They carried 28,672
yards of twine in lengths averaging from 125 to 130 yards each, the
size of the mesh being mostly 54 inches. The yield was much smaller
than usual, the catch numbering only 14,060 roe shad and 21,480 bucks,
the total local value being $3,949.

Tho seines are of two general sizes, the larger being from 600 to 800
yards in length, while the smaller ones are from 100 to 150 yards long.
Of the former size there were 7 used in 1896, with an aggregate length
of 5,200 yards and valuation of 84,700, requiring the scrvices of 265
fishermen and 71 shoresmen. The catch was searcely np to that of an
average season, numbering 16,831 roe shad and 9,171 bucks, valued
locally at 83,222, One of the seines caught 24,000 shad during the
season of 1883, The small scines numbered 5, with 24-inch to 43-inch
mesh. Thirty men were required, and the cateh numbered 1,759 roe
shad and 2,58t bucks, worth 8507, making a total of 30,345 shad, worth
83,729, taken in scines.

At various points in the rapidsof the river below the Pennsylvania line
there are several “fish pots” or fall traps, consisting of a small break-
water of rocks forming a triangle with the apex pointing downstream.
At the apex is placed a slat-work wooden frame with the rear end
raised a foot or two above the surface of the water and the front or
up-river end resting on the bottom. In passing along the stream the
fish meet these stone breakwaters, and following them reach the traps,
upon and over which they are washed by the current, falling into a box
placed under the raised or downstream end of the trap. These traps
have engendered considerable bad feeling among the fishermen on the
river. An interdiction exists against their use in Pennsylvania, but
they are unrestricted in the Maryland section of Susquehanna River,
The number reported in 1896 was 15, and the catch of mature shad
numbered 778 roes and 1,223 bucks, Worth 825

On account of the increasing scarcity of ﬁsh how nets are not used
80 extensively as was formerly the case. They are operated from boats
and also from rocks situated in favorable places in the channel, one
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man being required for each net. The number of nets reported in 1896
was 8, with a yield of 1,600 shad, worth $220, making a total of 69,488
shad, worth $8,157, taken in the Maryland section of the Susquehanna.

Considerable complaint is made in this portion of the river regarding
the refuse from a sulphide paper mill established in 1891 at Conowingo,
about 10 miles from the mouth of the river., When the water is low
this refuse moves back and forth with the tide, doing considerable
injury to the fisheries, but during high water the refuse is carried out
into the bay, where it does little damage.

The rivers entering Chesapeake Bay from the east are quite different
from those on the western side of the bay. The eastern tributaries are
more numerous, and, draining a low, flat region, their declivity is nearly
upiform and without falls. Excepting two or three of the smaller ones,
they rise in the somewhat elevated area forming the western portion of
Delaware and flow in a general southwesterly direction, expanding at
their mouths into broad estuaries. They are tidal nearly to the upper
limits, and are navigable for vessels of 5 or 6 feet draft for three-
fourths or more of their length. Beginning at the southern boundary,
the most important are the Pocomoke, Wicomico, Nanticoke, Choptank,
and Chester rivers, yet the tributaries of these and the smaller streams
are 8o numerous that there is probably no point on the Eastern Shore
of Maryland over 8 miles distant from tide water. The shad fisheries
of each of these estuaries and their tributaries will be described in
succession,

' POCOMOKE RIVER.

Pocomoke River rises in Great Cypress Swamp, on the line of Mary-
land and Delaware, whence it flows between narrow banks a distance
of 115 miles to its entrance in Pocomoke Sound. It is navigable for
vessels of 9 feet draft to Snow Hill, about 50 miles from the mouth.
The water is quite muddy, due to the suspension of the black alluvial
soil from its source. Much of this earthy matter is deposited at the
mouth of the river, where the accumulations of years extend for an
average depth of 20 feet over 16 square miles, forming the “muds,”
over which at low tide there is a depth of 4 or § feet of water. The
shad fisheries of the Pocomoke are of considerable local importance,
and extend from the mouth of the river to several miles above Snow
Hill, the principal fisheries existing at Pocomoke, Mattaponi Ferry,
and Spow Hill. The yield in 1896 was less than usual, numbering
29,752, of which 23,713 were taken by men living in Worcester County
and 6,039 by Somerset County fishermen. Of the total yield, 17,692 or
60 per cent were buck shad. The forms of apparatus are bow nets,
drift nets, seines, and fyke nets.

The bow-net or dip-net fishery yields 80 per cent of the total number
of shad taken on the Pocomoke. The bow nets are similar to those
used in the Carolinas, except that they are of more costly material. The
frame is of tough but light wood, bent in a long, oval shape, with the
longest diameter from 14 to 16 feet. Within this frame is a loose net
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of the best hemp twine, No. 35 or 40, with a ‘“hang” of 5 or § feet,
the twine measuring 200 meshes around the frame, the mesh being 4}
inches. Usunally two men are required for each net, one of whom
operates the net while the other propels the boat; but in some instances
the net is operated from a stationary point or the boat is permitted to
drift with the current, requiring the services of only one man., The
catch by the 97 bow nets used on this river in 1896 numbered 23,812,
of which 14,052, or 60 per cent, were bucks. The season begins during
the third week of March and lasts about two months, the fish being
most numerous the second or third week of April. The season in 1896
was unusually short, and consequently the catch was small, averaging
only 235 shad per net. Yet this average was far in excess of that for
any other river in the United States, the nearest approach being an
average of 95 shad per net on Santee River, in South Oarolina. During
certain years as many as 1,000 shad have been taken in a single bow
net on the Pocomoke. The catch is practically all marketed in the
towns and settlements adjacent to the river, the price received ranging
from 10 to 30 cents each.

Drift nets are used in the lower end of the Pocomoke, from Shelltown
to Rehobeth, and near Snow Hill, the head of navigation. They are
from 40 to 60 yards long “in gear,” and from 44 to 62 meshes deep, with
43 to 5% inch mesh, the cost ranging from $6 to $9 each. Two nets are
usually carried by each boat, and generally two men are required, but in
the headwaters one fisherman operates each boat. The boats in 1896
numbered 21, using 2,180 yards of twine and catching 1,293 roe shad
and 1,905 bucks, valued locally at $491. The catch was the smallest for
several years, the average being only 152 shad per boat.

There were 6 seines used on the Pocomoke River in 1896, 1 at Cedar
Hall, 4 near the mouth of Nassawango Creek, and 1 at McKee Island,
above Snow Hill, They were from 70 to 100 yards in length, 8 to 12
feet deep, with 2} to 24 inch mesh. The shad season extended from the
last week in March to the first week in June, and the catch numbered
2,537, of which 63 per cent were bucks. In addition to this species,
quantities of alewives, perch, catfish, etc., were secured in the seines.

Fyke nets complete the enumeration of the apparatus in which shad
are taken in the Pocomoke River, these nets being used by residents
of Rehobeth and Shelltown, near the mouth of the river. They are
not operated ospecially for shad, and secure also many eels, perch,
alewives, catfish, pike, etc. They are set from the middle of September
to near the last of April, and the catch of ghad in the 16 nets in 1896 -
numbered 115 bucks and 90 roes, making a total of 29,752 shad secured
in Pocomoke River. ,

Between Pocomoke and Wicomico rivers there are three small streams
entering Tangier Sound, viz: Annemessex, Big Annemessex, and Mano.
kin, in which a very few shad are to be found each year, especially in
the last named; but there are no established fisheries, and the shad
taken incidentally are used in the homes of the fishermen.
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WICOMICO RIVER.

‘Wicomico River rises pear the elevated rim which encircles Great
Cypress Swamp, in which Pocomoke River has its origin,and after flow-
ing a distance of 35 miles enters the head of Tangier Sound. Near its
mouth it expands into a broad, shallow sheet of water, called Monie
Bay, characteristic of nearly all tributaries of Chesapeake Bay. It
is navigable for vessels of 7 feet draft from the bay to Salisbury, 23
miles above the mouth, where the lowest milldam crosses the stream.
For many years the river was made a receptacle for refuse matter from .
the numerous sawmills on its banks, to the great injury of the spawning-
grounds; but during recent years this refuse has been burned in the
mill yards. Considering its small size, the yield of shad on the Wicom-
icois remarkable, with a navigable length of ouly 23 miles the product
averaging about 75,000 shad annually. In actual yield it ranks third
among Eastern Shore rivers, being surpassed by the Choptank and the
Nanticoke. The apparatus employed consists of drift nets, stake nets,
seines, pound nets, and fyke nets, the catch by the first named in 1896
being 67 per cent of the total yield on the river.

Drift nets are operated from White Haven to Williams Point, 1 mile
below Salisbury, a distance of 12 miles. The length of the nets varies
from 100 yards at White Haven to 40 yards at Williams Point, and the
depth from 53 to 31 meshes, with from 4% to 5} inch mesh. The season
begins about the middle of March and lasts six weeks, the catch rang-
ing from 100 to 900 shad to each boat. The yield in 1896 was unusually
small, averaging only 274 shad per boat, the cateh by the 166 boats,
using 307 nets, numbering 21,275 roes and 24,123 bucks, valued locally
at $5,442. ‘

There are usnally several rows of stake nets operated each year near
the mouth of the Wicomico River by men living at Victor and Mount
Vernon, in Somerset Coutty. The nets are 20 yards long, 40 meshes
decp, with 5 to 54 inch mesh, and are worth about 84 each. Theseason
begins about the third week of March and lasts four or five weeks, the
yield averaging about 250 shad per boat. In 1896 there were 19 boats,
using 70 stake nets, taking 2,320 roe shad and 2,405 bucks. The nuin-
ber of stake nets in this portion of the river is increasing and the yield
during recent years has been good, although somewhat less than usual
last year,

During the season covered by this report there were 6 ¢ double-heart?
pound nets located on thes«north side of Wicomico River 4 miles below
‘White Haven, being set across the current on the side of the channel,
with one net on each string. They cost about $100 each, and the 5 nets
required the services of 6 men and 3 skiffs, The season began March 14
and ended the first week in May, the catch numbering 7,064 roe and
5,472 buck shad, worth 81,667 at local valuation, and in addition thereto
57,860 alewives and also numerous striped bass, perch, catfish, spots,
suckers, squeteague, etc., were taken.
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Three small seines were operated in 1896 near the headwaters of the
river within 4 miles of Salisbury, the length ranging from 145 to 340 *
yards each, with 24-inch mesh in the bunt. The season for shad began
the sceond week in March and cnded the latter part of May, the catch
numbering 1,544 roes and 2,510 bucks, worth $452, the seines also taking
alewives, striped bass, perch, catfish, etc.

The fyke nets are not set especially for shad. They are located in the
lower portion of the river, 18 sets, or 36 nets, being used in the spring
of 1896, requiring 9 men and 5 boats to fish them. The season for shad
extended from the middle of Mareh to the middle of May. The yield
numbered 635 roes and 667 bucks, making a total catch in the Wicomico
of 32,838 roe shad and 35,177 bucks, valued locally at $8,480. Except
such as are sold in the immediate locality, most of the shad from this
river are sent to Baltimore.

For several years the State of Maryland has maintained a small shad
hatchery at Salisbury, on the Wicomico River, from which several mil-
lion fry are annually distributed, not only in the Wicomico but in other
streams of the peninsula.

NANTICOKE RIVER.

The headwaters of Nanticoke River are in Kent and Sussex counties,
Del., uniting in a navigable stream at Seaford and 11 miles lower
down crossing into Maryland. About 5 miles from the Delaware line
it receives the waters of Marshyhope Creek, and from this junction
flows 30 miles to its entrance into the head of Tangier Sound. In the
lower 10 miles the river is a mile or more in width and the channel 12
to 30 feet deep; thence to Vienna, 25 miles from the mouth, the width
is from 500 to 150 yards and the depth about the same as in the lower
portion. IFrom Vienna to the entrance of Marshyhope Creek tlve width is
from 200 to 250 yards and the depth generally more than 20 feet. Above
that creek the width and depth gradually diminish to 100 yards and
8 feet, respectively, at Seaford, where navigation ceases. Nanticoke
River ranks third in the extent of its shad fisheries among the Mary-
land rivers, being surpassed only by the Choptank and Potomae. The
fisheries extend from the mouth to several miles above Seaford, the
total yield in 1896 being 216,308 shad, of which 52,467 were obtained in
Delaware and 38,660 in Marshyhope Creek, leaving 125,181 as the
number taken in the Maryland portion of the main river. The present
chapter deals only with the latter section, notes on the portion located
in Delaware. being reserved for the description of the fisheries of that
State. Drift nets, stake nets, pound nets, and fykes are the only forms
of apparatus used in the shad fisheries of the Maryland section of the
Nanticoke, and over 50 per cent of the yield is obtained by means of
the first named.

Drift nets are operated from Quantico Creek to the Delaware line,
and are most numerous from Vienna to Sharptown. They measure
from 175 yards in Iength below Vienna to 115 yards at Galestown, and

¥. R. 98—14
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from 65 to 51 meshes deep, with 47 to 5} inch mesh. Tach boat usually
carries two nets and requires the services of two men. The season
begins about the middle of March and lasts seven or eight weeks.
The drifting begins usually at 1 o’clock on Monday morning of each
week and on other secular days at 3 o’clock a.m., continuing until day-
light. The largest catch in one day by auny one boat in 1896 was 316
shad, taken on Monday, March 23, near Vienna. In one drift of a mile
in length, with a net 165 yards long, 115 shad were taken. The total
catch by the 73 drift-net boats numbered 62,876 shad, of which 36,566,
or 58 per cent, were bucks. This catch was smaller than usual, the
prices being so low that many of the men ceased fishing by the middle
of April. .

Stake nets are used in the extreme lower end of the Nanticoke from
Roaring Point to Sandy Hill. The total catch in the 282 nets numbered
11,930 roes and 5,735 bucks, valued at 82,015, A very noticeable dif-
erence is observed in the proportion of roe and buck shad reported from
Sandy Hill and those reported from fishing stations farther down the
river. Of the total catch at Roariug Point, Jesterville, and Walterville
over 80 per cent were roe shad, whereas at Sandy Hill the proportion
that the roe bore to the total yield was less than 60 per cent. This is
due to the fact that the mmesh of most of the nets at Sandy Hill was 5
inches, whereas at the former places it was mostly 53 inches. One boat
at Jesterville using 25 pets, with 5§-inch mesh, caught 1,083 roes and
165 bucks in 1896.

While the pound nets in Nanticoke River are not sct especially for
shad, yet numbers of this species are taken therein. Of the 26 pound
nets in 1896, 4 were set between Nanticoke Point and Roaring Point
and the remaining 22 above Quantico Creeck. The 4 at the mouth
of the river were large nets, worth over $300 each, while the others
cost from $50 to $80 each. The mesh in the bowl of the nets was from
2% inches to 3 inches, small enough to retain alewives, of which large
quantities were obtained.

The yield of shad was somewhat larger than usual, the 4 nets at the
mouth of the river taking 8,596 Lucks and 6,827 roes, the proportion
of the roe shad being greater than for several years preceding. The
remaining 22 nets took 8,680 roe shad aund 11,200 buck shad, making
a total of 35,303 shad taken in the pound nets, worth $3,022 at local
values.

The fyke nets set in the lower part of the river, below Quantico
Creek, catch a few shad with other fish. They are operated generally
in sets of 2 nets each, in from 4 to 8 feet of water. In 1896, 143 fyke
nets were used 1 the Nanticoke, of which 82 were owned at Wetip-
quin and 56 at Sandy Hill. The yield of shad was 5,897 bucks and
3,440 roes, with a valuation of 8795, the price being unusually low,
The Nanticoke River fyke nets produce over 50 per cent of the entire
yield of shad in all the fyke nets operated in the Chesapeake Bay and
tributaries, including both Maryland and Virginia.
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Marshyhope Creek—The northwest branch of Nanticoke River
diverges from the main stream at Riverton, a small village in Wicomico
County, and extends about 34 miles to the swamps of Kent County,
Del. 1t has an average depth of 5 or 6 feet up to IFederalsburg,
20 miles from the mouth, where it is crossed by a milldam. Consider-
ing its size, the shad fisheries of Marshyhope Creck are quite extensive,
They are prosecuted from the mouth to Federalsburg, but are most
extensive about Brookview, known until recently as Crotcher Ferry.
The catch in 1896 numbered 38,660 shad, of which 24,920 were taken
in drift nets, 7,180 in seines, and 6,560 in small pound nets.

The drift nets average nearly 100 yards in length, from 49 to 53 meshes
deep, with 5 to 5% iuch mesh. The season begins usually the last week
in March and extends to about May 20. The total catch by the 38 drift-
net boats in 1896 was 14,140 roes and 10,780 bucks, valued localiy at
$2,366. Between Brookview and Federalsburg, on the Marshyhope
Creek, there were 8 seines operated. These ranged in length from 40
to 150 yards, aggregating 545 yards, with 2§-inch mesh. Forty men
were employed in hauling them, the cateh being 3,400 roes and 3,780
bucks, worth 8823. The popular local opinion is adverse to the use of
pound nets, yet 12 small nets were used above Brookview in 1896, with
a total shad yield of 6,560, almost equally divided between roes and
bucks. Secveral of the pound nets in Marshyhope Creek and a number
in the Nanticoke are of an improved pattern, invented and patented
by Capt. M. B. Marshall, of Vienna, Md. '

FISHING BAY.

This bay is a broad estuary, 11 miles in length and 2 or 3 in width,
connecting Transquaking and Blackwater rivers with the head of Tan-
gier Sound. The depth of water in the channel approximates 20 feet,
but in the extreme upper end and on the sides of the channel the
depth of water averages about 5 feet. During some seasons the shad
yield of Fishing Bay is of much local value, but in 1896 it was extremely
small, the total catch in that year being about 9,790, whereas the aver-
age catch is three or four times that amount, stake nets and pound nets
being the apparatus used.

The stake nets measure 16 or 18 yards in length, with from 5 to
b4 inch mesh. DBeing set on the flats at the sides of the channel, they
are very shoal, averaging 16 meshes in depth. The last season was
short, extending from March 16 to the middle of April, when crabs
and cels became so numerous that fishing was abandoned. The catch
in the 388 stake nets amounted to 4,300 roe shad and 3,565 bucks,
valued locally at $991. Of the four small pound nets used, two were
located near the entrance of Blackwater River at the head of the bay,
and two off Fishing Point, about 6 miles above the mouth of the Lay,
the yield of shad numbering 660 roes and 965 bucks. The value of
these nets and the men, boats, ete., employed are set forth in the tables
showing the extent of the Maryland shad fisheries,
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Transquaking River.—This js a small stream sitnated wholly in Dor-
chester County and entering Fishing Bay at the extreme northern part.
Shad are taken by near-by residents, principally for local use. Thero
are three forms of apparatus used, viz, pound nets, ¢ stick weirs,” and
bow nets, the catch by the first named being over twice as great as by
the other two combined. The pound nets are small, costing probably
$70 each, and are operated from the 1st of March to the end of April,
and also in the fall. The number used in 1896 was 17, catching 3,846
roe and 6,378 buck shad, valued locally at $920. The ¢ stick weirs”
are constructed Ly fixing sticks and brush in the bed of the river so as
to form a weir., They are rude contrivances, costing possibly $15 ecach,
and the cateh is entirely for local use, the yield in the 12 weirs last
season approximating 850 roe shad and 1,020 bucks. In addition to
shad, many alewives and other species are taken in both pound nets
and weirs.

A few bow nets are used on the Transquaking and its principal tribu-
tary, the number in 1896 being 20, yielding 1,600 shad, about equally
divided between roes and bucks.

Blackwater Iiver.—This stream is situated wholly in Dorchester
County and empties into Fishing Bay, not far from the Transquaking.
About 8 miles above its mouth it separates into two branches, known,
respectively, as Little Blackwater and Big Blackwater. Shad ascend
this river and its branches to the uppermost limits, and are taken at
numerous points in drift nets and pound vets., The drift nets average
40 yards in length, 7 feet in depth, with 5-inch mesh. The 34 drift-net
boats in 1896 required 36 men and used 46 nets, 1,840 yards in length,
worth $184. The season began about the third week of March and
lasted four or five weeks. The cateh approximated 3,700, about evenly
divided between roes and bucks. The pound nets and “stick weirs”
used in the Blackwater and tributaries are similar to those in the
Transquaking, except that they are somewhat smaller. Of the 39 used
in these waters, 24 were in the main river, 9 in Little Blackwater, and 6
in Big Blackwater. The catch was 5,645 roe shad and 3,815 bucks,
valued at 81,051, making the total yield of shad on the Blackwater
River and tributaries 13,160, worth $1,480, Very few of these shad are
shipped to distant markets.

CHOPTANK RIVER.

The Choptank is the largest and most important of the Eastern
Shore rivers. From the Chesapeake to Huuting Creck, a distance of
30 miles, it is a tidal estuary, the width ranging from 5 miles to 500
yards and the depth in the channel -from 70 to 20 feet, the water being
nearly as salty as in Chesapeake Bay. About 18 miles above Hunting
Creek it receives the waters of Tuckaloe Creek, a tributary nearly as
long as the main stream above this point. The river is navigable for
vessels of 9 feet draft to Denton, 7 miles above Tuckahoe Creek, and
small-boat navigation extends to Greensboro, 8 miles further. The yield
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of shad 1n 1896 was nearly one-half of the total product on all the Eastern
Shore streams and pearly five times as many as were taken on Sus-
quehanna River, numbering 276,076 on the main stream and 62,344
on Tuckahoe Creek, a total of 338,420, valued locally at $35,810. Of
the total yield 183,730, or 54 per cent, were bucks. The forms of appa-
ratus used are pound nets, drift nets, seines, and stake nets, with a few
shad taken in fyke nets.

The location of pound nets extends from Nelson Point, near the mouth
of the river, to ¢ or 3 miles above the entrance of Tuckahoe Creek, but
the nets are most numerous between Oxford and Windy Hill, a distance
of 25 miles. In 1896 there were 24 strings with 2 pound nets each, 2
with 3 nets in a row, one string of 4 nets in a row, and 127 nets set indi-
vidually, making a total of 185. Those near the mouth of the river
average in value about $120, while the nets in the upper portion cost
less than $40 cach. The former are set more particularly for striped
bass, bluefish, squeteague, perch, cattish, etc., and take comparatively
few shad, while the catch by the latter consists largely of shad and ale-
wives. The season begins in the lower part of the river during the
gecond week of March, in the upper portion about ten days later, and
lasts about two months, the bulk of the shad being taken from April
10 to May 10. Shad were somewhat scarce last year, and about the
middle of April the weather became warm and prices fell so low that
they did not even cover the expense of shipment, resulting in many of
the nets being taken up. One net set near Oxford yielded 2,260 in one
lift in 1895, whereas the yield during the entire season of 1896 did not
equal that amount. The catch in the 185 nets numbered 52,226 roe and
62,532 buck shad, valued locally at $11,811. .

The drift-net fishery is most extensive from the mouth of Tuckahoe
Creek to Denton, but this branch of the shad fisheries is prosecuted
from Windy Hill to the head of theriver. Thelengthof thenets ranges
from GO to 200 yards each and the depth from 40 to 60 meshes, according
to the width and depth of the reach in which operated. I'rom 2 to 5 nets
are carried by each boat, the latter worth from 86 to 320 and having
almost invariably a crew of twomen: The season begins about the end
of March and continues until nearly the middle of May. In 1896, on
account of the low prices of shad, many fishermen ceased fishing carlier
than usual, and the total catch by the 118 drift-net boats numbered
only 33,281 roe and 47,310 buck shad, valued locally at 88,541,

The upper limit of the stake-net fishery on the Choptank is in the
vicinity of Hunting Creek, near the lower limit of the drift-net fishery,
and from this point to Castle Llaven, a distance of 18 miles, these nets
are quite numerous. They are set on the sides of the channel where
the water is from 10 to 16 feet deep. The length of nets ranges from
12 to 25 yards each and the depth from 25 to 45 meshes, dependent
respectively on the strength of current and the depth of water where
they are located. The size of mesh is mostly 5 inches, a few nets of
54-inch mesh being employed also. From 10 to 100 nets are used by
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each boat, the average number being about 40 or 45. The last season
began about March 20 and lasted six or seven weeks, the yield by the 34
boats numbering 18,925 roe shad and 16,350 bucks, worth $3,813.

All the shad seines on Choptank River are operated within 8 miles
of Denton, from Williston to Greensboro, in Caroline County. The
length ranges from 120 to 325 yards cach, and the depth from 10 to 30
feet. The seine shores are not so valuable as twenty or more years
ago, but at present are worth from $50 to $500 each. In 1896 there
were 14 seines operated on this river, with an aggregate length of
3,293 yards, and valuation of $1,460, requiring the services of 71 men,
14 boats worth $189, and $1,200 of shore property. The season began
the third week of March and ended on May 13, as required by a State
law. The large seines make about 12 hanls each day -during the run
of fish, the smaller ones being hauled somewhat more frequently. The
most important of the seine fisheries is the Cedar Island fishery, owned
by Mr. B. G. Stevens, which in some scasons takes 10,000 or 12,000
shad. 'The total shad yield in the 14 seines was 45,030, of which 24,110
were bucks, the local value being $5,183.

Between Dover Bridge and the entrance of Tuckahoe Creek there
are usually a score or more fyke nets, in which a few shad are taken,
the yield in 1896 numbering 402, of which over 70 per cent were bucks.
Until recently there were several ¢ pound weirs,” or ¢stick weirs,” in
the headwaters of the Choptank, but legislation adverse to their use
resulted in this branch of shad fishery being abandoned in 1895, Nearly
all the shad taken in the Choptank River are shipped by steamer to
Baltimore, and as most of them reach marlket atter April 10, when large
supplies are being received from Virginia waters and Delaware Bay,
the price at which they are sold is necessarily quite low. This was
especially true during the season herein reported, when the market
was so glutted about the middle of April that many Choptank River
shad were thrown away, and other shipments did not bring enough to
pay expenses of marketing them.

Tuckahoe Creck.—This is the only tributary of Choptank River that
has shad fisheries of any importance. Branching off about 8§ miles
below Denton, it is navigable for vessels of 8 feet draft for a distance
of 10 miles. A swall shad hatchery has been maintained for many
years by the State of Maryland at Cowarts Point, a few miles above
the mouth, from which five or ten million young shad are annually
distributed. The shad fisheries of Tuckahoe Creek extend from the
Choptank to Hillsboro, the yield in 1896 being 62,344, rendering it one
of the most important shad streams on the Atlantie coast for its size.
The forms of apparatus used are drift nets and seines, with a few pound
nets and weirs.

The drift-net stations on Tuckahoe Creek are Cowarts Point (14
boats) and New Bridge (2 boats) in Caroline County, and Rees Landing
and New Bridge (13 boats), Covey Landing (5 bouts), Frank Landing
(2 boats) and Todd Landing (2 boats) in Talbot County.
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The nets are from 60 to 90 yards in length and are about 55 meshes
deep, with 5 to 54 inch mesh. The 38 boats in 1896 used 117 drift nets,
with an aggregate length of 8,802 yards and valuation of $1,140. The
season began about the 1st of April and closed, according to law, on
May 15. The catch per boat ranged from 200 to 2,000 shad, aud aver-
aged something over 1,000, the total catch of the 38 boats being 39,670,
almost equally divided between roes and bucks, the number of the
former being 20,040 and the latter 19,630.

The seine beaches on Tuckahoe Creek extend from Hillsboro to
within 8 miles of the mouth of the river. Iight beaches were occu-
pied lust year, of which 2 were new ones. The seines range in length
from 110 to 300 yards and from 9 to 37 feet in depth, with 23-inch
mesh generally, The cateh of shad numbered 9,001 roes and 13,194
backs, the proportion of the roes being smaller than usual,

Several pound nets and fyke nets are operated from the Talbot side
of Tuckahoe Creek, taking a few shad, as well as alewives, perch, cat-
fish, ete. Nine pound nets and 34 fykes were used in 1896, the former
taking 283 and the latter 196 shad, as appears from the table showing
the extent of the Maryland shad fisheries. Except sufficient for local
consumption and for sale in the neighboring settlements and towns,
all the shad taken on Tuckahoo Creek, as well as on Choptank River,
are shipped to Baltimore by the daily steamers conneecting that port
with the river. '

The local effect of close seasons is well illustrated by the condition
on Choptank River and Tuckahoe Creek. In the lower half of the
Choptank the shad season begins about the middle of March and ends
about the 10th of May, whereas in Tuckahoe Creek and the upper por-
tion of' the Choptank the season begins about the 1st of April and
closes by law on May 15, giving those sections nearly two weeks less of
fishing than is eujoyed in the Lower Choptank. As a matter of fact,
taking 1,000 shad after May 15 is generally less injurious to the future
prosperity of the fishery than taking an equal number before that date,
since the percentage of spawned shad in the former lot is greater than
in the latter, thus yiclding many more young shad when the fish are
caught after May 15 than when taken before that date. Catching a
shad immediately before it has spawned certainly prevents it from add-
ing its quota to the supply of young fish; but this is also prevented if
thie shad be caught near the mouth of the river a mouth or more before
its spawning period. It can not be denied, however, that many eggs
are destroyed when seines are dragged over the spawning-beds.

ST. MICHAEL RIVER.

Eastern Bay is a side elongation of Chesapeake Bay, covering about
100 square miles and receiving the waters of the St. Michael, Wye, and
smaller rivers. There are few fish in this bay, and the only one of its
tributaries in which the shad fishery is of any consequence is St
Michael River. This small estuary, lyiug wholly in Talbot County,
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is 16 miles long and varies in depth from 12 fathoms to 8 feet or less.
Shad fishing is confined to the operation of several strings of stake
nets, the yield finding a market in the near-by settlements. Sixty men
engaged at intervals in this fishery in 1896, using 31 boats and 92 nets,
3,690 yards in Jength. The season began March 25 and closed the
beginning of May, the catch numbering 1;212 roe shad and 1,003 bucks,
valued locally at $423. That season was unusually backward and
short and the fish remarkably scarce,

CHESTER RIVER.

Chester River is the second largest stream entering the Chesapeakeo
Bay on the east, being surpassed in size only by the Choptank. 1tis
navigable for vessels of 10 feet draft to Chestertown, 26 miles from its
mouth, and for 3 or 4 feet draft about 10 miles farther. The width
ranges from 2 or 3 miles near the mouth to 150 feet near Millingtou, at
the head of navigation. The shad fisheries are prosecuted from the
mouth of the river to the headwaters, but the catch is most numerous
in the pound nets set near the mouth and in the stake nets from
Chestertown to Millington, Of the total yield in 1896, 19,58¢ were
taken by fishermen living in Kent County and 33.923 by fishermen
from Queen Anne County.

The stake nets are set from Quaker Neck to Millington, the number
of boats engaged in this fishery being 63, requiring 109 men to operate
them. The nets measure from 20 to 50 yards in length and 30 to 45
meshes deep, with 5 to 53 inch mesh, the aggregate length of the 178 nets
used in 1896 being 7,020 yards. The season began April 6 and closed
about May 25, the total yield being 13,440 roes and 6,150 buck shad,
worth $3,223 at local valuation. A number of drift nets were formerly
operated in Chester River, but they have gradually been superseded by
stake nets, only 2 being reported for 1896. both operating at Chester-
town.
~ Shad seines are used on the Chester River between Island Creek and

Crumpton, 14 being employed in 1896, of which 5 were operated on the
Queen Anne shore below Chestertown, the same number by men living
at Chestertown, and 4 in the vicinity of Crumpton. There were also 3
seines at Queenstown, which took a very few shad. These seines
measure from 400 to 150 yards in length, with 2 to 3 inch mesh, the
aggregate length of the 17 being 3,835 yards. They were operated by
65 men, and in the season lasting from the middle of March to the end
of May caught 3,874 roe and 6,059 buck shad, with a local valuation of
$1,526.

The principal pound-net fishery of Chester River is located near the
mouth of the river on both sides of the channel. On the southern
shore, between Love Point and the Narrows, there were 11 pound nets
in 1896, the value approximating $1,570. The mesh was 24 inches, and
the season for shad extended from the last week of March to the 1st
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of June. The yield numbered 5.080 roes and~8,610 bucks, and was
worth $1,943. ‘ .

On the north shore of the river, between Iastern Neck Island and
Swan Point, there were 51 nets set in 20 strings, the largest string con-
taining 9 nets, but most of them with-only 1 net each. These nets were
much smaller than those on the Kent Island shore, the value of the 51
being only $3,240, and the catch of shad numbered 2,314 roes and
2,500 bucks, valued locally at $470. The yield of alewives duriug the
same year was 768,000, worth $1,530. There were pound nets also at
Chestertown, Quaker Neck, and Crumpton, the total numbering 19,
worth $705. The catch of shad was 1,165 rocs and 1,660 bucks, worth
$413, making a total of 21,319 shad, valued at $2,826, taken in Chester
River pound nets. In addition to shad, these nets take large quantities
of alewives, perch, striped bass, catfish, ete.

The numerous fyke nets below Chestertown take many alewives and
a few shad, the latter species being merely an incidental catch. The
83 tyke nets on the river in 1896 caught 2,390 shad, of which 1,440 were
bucks and 950 were roes. This river ranks second among Maryland
rivers in the number of shad taken in fyke nets, being surpassed only
by the Nanticoke, The surplus of Chester River shad, after supplying
the local demand, is sent to Baltimore and P’hiladelphia, good shipping
facilities existing to those points by both steamer and rail.

SASSAFRAS AND ELK RIVERS.

Sassafras River.—In this tidal stream, 18 miles long, there are com-
paratively few shad, the great abundance of fresh water coming down
from the Susquehanna attracting them past the mouth of this river.
A few are obtained each year in pound nets set for alewives, perch,
striped bass, ete. In 1896 there were 31 pound nets, worth $1,810, and
the shad taken numbered 230 roes and 1,060 bucks, worth $166.

El: River.—Elk River rises in Chester County, I’a., and enters
Chesapeake Bay near the northern extremity, having a total length of
35 miles. From Chesapeake Bay to LElkton, the head of navigation, the
river is a broad estuary three-fourths of a mile wide and 16 miles in
length. There are no professional shad fisheries in Elk River, but a
few shad are taken in the large number of pound nets set for alewives
and other species. These nets are set on both sides of the channel from
the mouth to Plum Point, near the head of the river. Those near the
mouth take the largest quantity of shad, 100 or more being taken in
each net, whereas few of the individual nets in the upper half take over
23 shad. The pound nets in 1896 numbered 139, worth $3,0220, requiring
41 boats and 85 men to operate them. Shad were taken from March 20
to the end of May, the yield of this species being 1,629 roes and 3,615
bucks, valued locally at 8637. The yield of alewives was 2,327,000 in
number, but this represented ounly a portion of the quantity that could
have been secured had therc been a satisfactory market for them,
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THE SHA:D FISHERIES OF DELAWARE.

The shad fisheries of Delaware are prosecuted from Nanticoke River,
Delaware River, Delaware Bay, and small tributaries entering them,
as appears from the following series of tables:

Statement, by water areas, of the nuwmber of persons employed in each branch of the shad
Jisheries of Delaware in 1896.

Fishermen.

A S — ’1‘]ot-u.l. exi-‘

N clusivo o

Waters. Drift- | Stake- Seino i Pound- Bow- | duplica-

net. not * . met, not. tion.

Nanticoke River .........cociieiiiiaiiennnns, 120
Broad Creek. .. . 32
Deolaware Bay ... 64
Broadkiln Creek. .. . .. . G4
Mispillion Creek «ooovneenininancnoen.. . . . 16 76
Murderkill Creek. .....ccaeaiiiianenans et : G . 56
St. Jones Creok - .. .. . . .. 24
Leipsic Creok.. 25
Duck Creck.. 22
Delaware River......... 186
Am)oqninimink Creok.... .. [
Christiana Creek ..ooeviniiiniiieianene : 24

b e 2 G99

Boats. { Drift nets. | . Stake nots.
Waters. .- I - B R
No. | Valuo. | No.: Length.; Value. No.|Length.; Valuo.
; ;
Yards. ' | I Yards.
Nanticoke River...cooececiueaaeaaiaaaas 47 $546 | 85 7,184 $1,105 LL.ollol
Broad Creek . ...coeveeeaeiaaiaianne. 13 154 | 22 1, 540 | 325 .. .
Delaware Bay .. ocvvvimiiiaeiiaeann.. 32 1,505 | 24| 13,540 1,430 | ;
Brondkiln Creok . -oeeeeeeeamearneannes 22 335 | 13 600! st
Mispillion CTOCK - ovesmennnaaneannanans 58 | 1,280 | 50 ‘ 2,500 ‘ 400 1. ... .
Murderkill Creck..... ceeen.) 34 340 | 20 500 60 |
St.Jones Creok .. vvviieaaaiiiieiaan. ] 100 ..... et e
Leipaic Creek. oo ieneeiiieenciennne.s 14 140, 10 250 - 30
Duck Creek.. cees 6 120 ...... eeiiecevnasnaans B . .
Delaware River........... 97 11,005 81, 80,767 9,460 . N P
Appoquinimink Creek. . e 2 1 T e
Christiana Creek Jo...ooooieeeininann. 9 90 | 4 480 | 28 j.npe e
B ] 3 1 350 ¢ 15,045 i 309 | 107, 36 | 12,071 : T 2,700 | 240
| I !
Seines. Tound nets.| Bow nets. | Shoro Fotal
g - | prop- fl
“ ators. coot TTmT e T T —_T . — (‘.I‘l.\‘" \'Xllll(),
No.chngth.| Value. |No.{ Valno. , No.! Value.; valuo.
i |
i Yards. |
Nanticoke Rivor coveeeveneneeraann... 10 | 1,674 | 4825 . 82,830 | $5,456
Broad Creek .. . o2 296 - 145 |.... 280 Yu4
Delaware Bay. .. .. O SR [oeeene.n 2,200 | 5,700
Broadkiln Creek .. 18 | 1,580 | 370 1, 630 2,378
Mispillion Creek ........... 4" 320 100 1, 500 3, 200
Murderkill Creek .......... 6 480 | 150 1,450 1,940
St. Jones Creek ooooevoonl. 6 | 500 ‘ 150 ¢ 400 650
Leipsic Creek ........co.... 4 320 125 300 505
Duek Creck . cooevvnvnnannnn Gl 427 ! 150 225 495
Delaware River.............. 4 2,250 1,060 857 | 22,472
Appoquinimink Creck ..... 2, 160 50 100 : 180
Christiana Creck........... 6 300 | 2 T O P 190
Total. e iirieriiineiiiaaanaaas 68 1 8,307 3,187 4 385 | 10 10 I 11, 672 l 44,140
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Statement showing the yield in each branon of the shad fisheries of Delaware in 1896.

),
Drift nets. [Stake nets. Seines. 11:”""1 l Bow nets. Total.
ots, |
‘Waters. : Y R S
No. ‘anuo. No. | Vul! No. | Vul. |No.|Val! No. |Val| No. |Value.
| i ! T
Nanticoke River. l 22,760 :$2,235 |.... ..:10,782 $1,803 1280 | $84 $4,072
Broad Creek........ 6,710 600 |..... .| 2,925 383 |....|.... 1,083
Dolaware Bay........ 43,220 ' 7,765 4,200 3672 |... ... eceeans 100 8,456
Broadkilu Creek...| 2,605 | 387 |.". | ..... 13,805 | 2,120 |.._.|.. 2,526
Mispillion Creck...} 47,500 = 9,726 {......l..... , 180 643 1o_.|..... 10, 360
Murderkill Creek..| 3,500 i 693 {......| ... 560 Lol 1,707
St.Jones Creek......[.......oive.... | 607 f.eeufennn. 507
Leipsic Creek...... 1,700 | 2060 160 |....|..... 420
Duck Croek........| ....... fheeeann 240 [..aifeeee- 240
Delaware River...... 278,857 39, 080 26t ... ..., 39,341
Agpoquinimink i i |
reek...o.oooii ool 55 350 55
Christiana Creek ... 600 | 100 |... i38d oo 2,000 484
—
Total .......... 407,542 60, 936 |4. 200 | 672 153,922 ; 7,154 ;880 53 : 2,300 I 445 1488, 344 | 69,260
I i : I !

NANTICOKE RIVER.

Most of the eastern tributaries of Chesapeake Bay have their sources
in the State of Delaware, yet Nanticoke River is the only one which
penetrates that State sufficiently far to maintain shad fisheries within
the limits of Delaware. The general physical characteristics of this
stream have already been described in the chapter on the shad fisheries
of Maryland. The portion situated in Delaware is small, the distance
from the State line to Seaford, the head of navigation, being only 8
miles. Above Seaford the river is very narrow and shallow and soon
terminates in the swamps of Sussex County. The shad fisheries of the
Delaware section of Nanticoke River are prosecuted by means of drift
nets and seines. The former are used from the Maryland line to Sea-
ford, the principal fishing centers being Seaford and Woodland, while
seines are operated from 2 miles below Woodland to 2 miles above
Seaford.

The catch of shad by these forms of apparatus in 1896 numbered
29,470 and 22,717, respectively, while 280 were taken incidentally in
pound nets, making a total yield of 52,467 shad in this section of Nan-
ticoke River. ' ‘

The drift nets range from 70 to 90 yards in length, 49 to 55 meshes
deep, with 54 to 54 inch mesh. The season now begins about March 20
and ends during the first or second week in May, being somewhat
shorter during recent years than formerly. The laws of Delaware
interdict the taking of shad in this river after May 31 of each year.
In the vicinity of Seaford the water is 8o clear that all drifting must be
done at night, whereas at Sharptown and below fishing is done princi-
pally during the day. In 1896 there were 36 boats engaged in drifting
in this section of the Nauticoke, using 85 nets, aggregating 7,184 yards
in length, and mauned by 72 men. The largest catch by any one boat
in one day was 148 shad, and the catch during the season ranged from
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400 to 1,700 per boat, the total yield numbering 12,020 roe ghad and
10,740 bucks, for which the fishermen received $2,235.

Haul seines are used only in the extreme upper limits of the river,
above the Maryland border line. TFrom that point to 2 miles above
Seaford there are 10 seines, measuring from 125 to 200 yards in length,
20 to 30 feet in depth, with 2} to 24 inch mesh. Iive men are required
at each fishery, and the beuches rent usually for about 815 annually.
The season extends from the second week of March to the second or
third week of May, and the catch by each seine usually ranges from
200 to 3,000 shad. The aggregate catch by the 10 seines in 1896 was
8,702 roe shad and 11,090 bucks, valued locally at 81,803,

Broad Oreel.—This creek is a branch of Nanticoke River, joining that
stream a short distance above the Maryland line. ‘It penetrates the
swamps of southern Delaware, and is navigabie a distance of 8 miles,
to Laurel. Its shad fisheries are of local importance only, the annual
yield approximating 10,000, obtained by weans of drift nets and seines
which differ in no particular from those used on the upper portion of
the Nuanticoke. In 1896 there were 11 drift-net boats and two seining
crews, and the cateh aggregated 9,635 shad, of which 6,710 were obtained
by drift nets and 2,925 by seines.

DELAWARE BAY AND RIVER.

The shad fisheries prosecuted in Delaware Bay by residents of the
State of Delaware are very much less extensive than those carried on
by citizens of New Jersey, and the same statement is applicable to
Delaware River, although the ditference in the latter is not so great.
The residents of the two States fish generally on the same grounds,
with similat forms of apparatus, depeud on the same markets, and
their interests are identical in nearly every particular. 1t is therefore
most convenient to describe the fisheries of the two States in the same
chapter, and as those prosecuted from the New Jersey shore are by far
the most important the fisheries of both the bay aud river will be
described in the chapter relating to that State. It will sufiice to state
in this connection that in 1896 47,520 shad were taken in Delaware Bay
and 280,869 in Delaware River by residents of Delaware, the value
aggregating $47,797.

The principal fishing centers on the river are Newcastle, Delaware
City, Wilmington, and Port Penn, while on the bay the prineipal cen-
ters are Bombay ook and Bowers Beach.

There are a number of small streams tributary to Delaware Bay and
situated entirely within this State which yield a number of shad each
year, the most important being Broadkiln, Mispillion, Murderkill, St,
Jones, Leipsic, Duck, Appoquinimink, and Christiana creeks. They all
rise in the central and western part of Delaware and flow in a general
easterly direction to their entrance into the bay. They are short, the
longest barely exceeding 25 miles, and are tidal nearly to their source.
The fisheries of each will be briefly noted.
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Broadlkiln Creck.—This creek is situated in Sussex County and emp-
ties into Delaware Bay a short distance above the breakwater at Lewes.
It is nearly 20 miles long, navigable to Milton, a town of 1,200 inhab-
itants, about 14 miles from the mouth. According to Dr. Shortlidge,
formerly fish commissioner of Delaware, shad were not caught in
Broadkiln Creek previous to plantings of fry made there about eight
years ago. They are now taken in some abundance by means of seines
and drift nets. The run in 1896 was smaller than usual, in 1895 it was
fair, while the catch in 1892 was the best on the creck. In 1896, 18
seines were used, with an aggregate length of 1,580 yards, and worth
$370. The catch of shad numbered 6,185 roes and 7,620 bucks, with a
local valuation of 82,139, A State regulation makes it “unlawful for
any person or persons to make more than one haul on the ebb tide and
one haul on the flood tide for the taking of shad in Broadkiln River, or
to use the rattler, which is made to scare the shad, or to use anything
that might be couceived of to drive the shad,” and that the seine shall
not remain across the river longer than one hour on each tide, but it
does not appear that these regulations are enforced. The drift nets
numbered 13, with an aggregate Iength of 600 yards, and a valuation
of 843, and the catch numbered 1,033 roes and 1,662 bucks, worth $387
at loeal prices. _

Mispillion Creek.—This is a narrow, tortuous, sand-hill creek, enter-
ing Delaware Bay about 17 miles northwest of Cape Henlopen. Near
its mouth it averages 80 yards in width, and in the vicinity of Milford,
the head of navigation, 18 miles from the mouth, the average width is
about 30 yards. The apparatus used for taking shad are drift nets and
a few seines. The former measure 50 yards in length, with 53-inch
mesh, aud require the services of one boat and one or two men each.
Most of the 60 drift-net fishermen live at Milford, and they fish between
that point and 14 miles below. The number of nets employed in 1896
was 80, the catch by which is reported at 26,000 roe shad and 21,500
bucks. Ifour shad seines were used on the Mispillion in the vicinity of
Milford, averaging 80 yards in length, with 2-inch mesh, and requiring
the services of 4 men each. The eatch of shad numbered 3,180, about
equally divided between roes and bucks, with a local value of $643.

Murderkill Creck.—This ereck is navigable from the mouth to Quillen
Landing, 5 miles above Fredericka and about 124 miles from Delaware
Bay. Its shad fisheries ave of small extent, confined to the use of a
few drift nets, seines, and bow nets by men living at Fredericka. The
seines used numbered 6, with an aggregate length of 430 yards, the
yield of shad approximating 2,900, worth 3569, of which 1,700 were
rocs. Twenty drift nets were used during the same year, catching
3,500 shad, worth $693, of which abou$ three-fifths were roes. The
Murderkill is the only river in Delaware from which the use of bow
nets is reported. The catch Dy the 10 nets was reported at 1,300 roe
shad and 1,000 bucks, worth $445, making an aggregate of 8,700 as the
total yield in 1896,



9222 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

St. Jones Oreek.—St. Jones Oreek is a tidal stream, 40 miles in length,
which empties into Delaware Bay immediately above the entrance of
Murderkill Creek and 75 miles below Philadelphia. It is navigable for
vessels of 6-foot draft to Lebanon, 12 miles above the mouth; thence &
feet can be carried a distance of 9 miles to Dover, the head of naviga-
tion and the capital of the State. The shad fisheries are limited to the
use of haul seines at Lebanon, Cherrytree Landing, and Dover. These
seines are each from 80 to 100 yards in length, with 2} to 23-inch mesh,
requiring 4 men each. They had a fairly gooa season in 1896, the catch
in the six seines numbering 1,656 roe shad and 2,404 bucks, worth
$507. There is a State interdiction against placing “any net, seine, or
other device used in fishing in or across St. Jones. River on or during
any flood tide.” '

Leipsic Creek.—Léipsic Creek differs little from the other small creeks
of this State, and its shad fisheries call for no special description. A
few drift nets and seines are used between the mouth of tbe creek and
Leipsic, 10 drift nets being employed in 1896, catching 900 roe shad
and 800 bucks, and 4 seines caught 500 roes and 598 bucks—a total of
2,798 shad, worth $420.

Duck Creek.—This stream is narrow and winding, 15 miles in length,
and empties into Delaware Bay 5§ miles above Bombay Hook Point.
In 1896, 14 fishermen from Smyrna, in Kent County, used 4 seines, each
80 yards in length, with 2}-inch mesh. From Walker, in Newcastle
County, 8 men used 2 seines, each 53 yards in length. The catch by
the former approximated 1,000 shad, of which two-thirds were roe;
and the catch by the Walker fishermen was about one-half as large,
with the same proportion of roes and bucks.

Appogquinimink Creck.—This is a tidal stream, 20 miles in length
lying altogether in Newcastle County, and emptying into Delaware
River 5 miles below Port Penn and 46 miles below Philadelphia. It is
navigable for vessels of 7-foot draft to Odessa, a town of 500 inhabi-
tants, 9 miles from the mouth. Two seines, each 80 yards in length,
with 2}-inch mesh, were used in 1896 by 6 men from Odessa. The
cateh of shad was small, numbering only 350, of which nearly 60 per
cent were roes.

Christiana Creel.—TFor purposes of navigation this creek is the most
important one in Delaware, as it forms the harbor of Wilmington. 1t
is navigable to Wilmington, a distance of 8 miles, and above that
point it is crossed by several dams for generating water power. Six
seines were used in 1896, averaging 50 yards in length, with 23-inch
mesh. Their catch is reported at 2,300 shad, of which two-thirds were
toes. Four drift nets were also used, each 120 yards long, with 5}-inch
mesh. They caught 400 roe shad and 200 bucks, making a total of
2,900 shad, worth $484, taken during the year herein reported.



SHAD FISHERIES OF THE ATLANTIC COAST.

223

THE SHAD FISHERIES OF PENNSYLVANIA.

The shad fisheries of Pennsylvania are confined to the Susquehanna

River and to the Delaware Bay and River and their tributaries.

The

following series of tables shows the extent of those fisheries in detail:

Statement, by water areas, of the number of persons employed in the shad fisheries of
Pennsylvania in 1896.

Waters.

Susquehanna River:
Below Columbia dam
Above Columbia dam
Juniata River

Delaware Bay

Deluware River:

Ielow Scudder Falls. .

Above Scudder Falls
Total

Number of fishermen, - | .
L Shores- Trans- Total
Drift-net. | Seine. | Bow-net. |Spear.| Total. | MeM porters.
e | _
| 337
N 79
..... i 12
......... i T 1
|
......... 340 b L P 489 |.cnifoaniens 489
......... 2 155 i veevnennn. 30 187 16 2 205
......... 353 © 681 51 30 | 1,115 { 16 2 1,133

Statement, by waler areas, of the boals, apparatus, eto., cmployed in the shad fisherics of
Dennsylrania in 1896,

Boats. Drift nets. Scines.
Waters. i -
Vulue. |No. Length. Value. (No. |Leugth.|Value.
Susquehanna River: Yards. Yards
Bolow Columbia dam $3,714 | oo, KE] 6,300 | $2,346
Above Columbin dam 7 16 | 2,260 , 19
Juniata River......oo.o... 2 170 136
Delaware Bay ..ottt R R S
Deolaware River:
Below Scuddor Fallg.e.ooooeieiiaeiiiiaennn. 15 | 5,300 [ 5,035
Above Scudder I'alla 30} 5,215 | 38,580
B TR 21,340 173 | 70,770 | 11,028 | 96 | 19,305 | 12,285
| - o ——— e o
Bow nets. Spears. |
Wators. . ! i Shoro Total
No.: Value. No.| Value. |ipx‘opcrty. value.
Susquehanna River: !
Below Columbia dam ..coceeecanieencennes teceesesnnnnn 51 $185 ...... $2, 666 $8, 899
Above Columbia dam.... S P 00 2,027
Juniata River............ ) PP AN 55 220
Delaware BRY «coceceinennninimiiieeanccecnacennenans R S S P 1,475
Delaware River:
Bolow Scndder Fall. eeeceecaiicaneacaniecneeanenann.. P PPN T SO 20, 596 50, 581
AbovoScudder IFalls ooooiviiiiieiaaianias tesencanan [ PN P 30 [ $23 13, 0B 18,110
Total ....... feeieticsiecstetetotcasaetacenasneans b1 185 | 80 i 23 36, 461 81,812
Statement, by water areas, of the yicld of shad in Pennsylvania tn 1890,
Drift nots. Scines. Bow nets. l Spears. Total,
Waters. ; . -
No | Value., No. | Valuo.| No. |anue.| No. ,\'ul ue.; No. jValue,
Susquchanns River:
Below Collmlbl.ll dam ..ol 53,706 | $8,120 (10,500 ($1,803 [......lceueans G4, 2006 |$10, 013
Abovoe Colunbin dam.. 5,603 | 1,608 [....... 5,083 | 1,006
JuniataRiver.......... 700 287 |ooeenns 700 287
Delaware Bay ...ooonvv-- 18,800 (81,855 |........leeeieeaifonennt 18,600 | 1,055
Delaware River: \ .
Below Scudder Falls. ..:277,204 (54,670 {152,105 | 14,700 |.ccoeeo]ueennnifannanfonaann. 420, 309 | 49, 465
Abovo Soudder I'alls .. 1,200 200 | 96,041 | 15,689 |.-cneeiocecens 5,400 | $540 [102, 641 | 16, 329
Total.vovivnnnnnnn 207,004 36, 525 308, 435 | 40, 487 110,500 i 1,843 |5, 400 540 {621, 23Y | 79, 445
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SUSQUEHANNA RIVER.

Susquehanna River is situated partly in Maryland and New York,
but principally in Pennsylvania, traversing that State from its north-
ern to its southern border. Its source is in Otsego Lake, New York,
whence it flows a distance of 422 miles to its entrance into Chesapeake
Bay. On account of the numerouns rapids and the shoalness of the
water, the river is not navigable except for skiffs in short reaches. It
differs from most streams on the Atlantic coast north of Cape Lookout
in that it maintains fluvial characteristics quite to its mouth amd
crosses the fall line very near its entrance into Chesapeake Bay, only
the extreme southern end being tidal. From the mouth to Columbia,
a distance of 43 miles, the width varies from a few hundred yards to
something over a mile, and the channel is dotted with islands and
rocks. The fall in this length is considerable, being 224 feet for the 43
miles, an average of over 5 feet per mile, resulting in numerous rapids
Dbut no abrapt falls of any moment. Aside from the large quantity of
drift nets and seines near the mouth, the first serious obstruction to the
ascent of shad is at Columbia, where the stream is crossed by a dam
6,800 feet long and 7 or 8 feet high, built about 1835 for the purpose of
fecdm g the Susquebanna canal. This dum has been the principal cause
of the destruction of the up-river fisheries, and its existence has naturally
led to much contention between the fishermen and the owners of the
dam, a brief account of which is given on pp. 225-226. Breaks fre-
quently exist in this obstruction, permitting some shad to pass above it.

Torty miles above Columbia the Susquehanna receives its second
largest tributary, the Juniata, a stream 100 miles in length, the shad
fisheries of which were formerly of considerable local importance.
The second dam on the Susquehanna is at Clark Ferry, just above the
entrance of the Juniata, the structure being 7 feet high and nearly
2,000 feet long. At Sunbury, 38 miles above Clark Ferry, there is
anothel canal dam 2,600 feet long and 74 feet high. Immediately above
Sunbury the Susquehanua, receives its principal tributary, the West
Branch, whicl flows a distance of 175 miles before its union with the
Susquehduna, and which is obstructed by numerous dams. The Nan-
ticoke dam, 7 miles below Wilkesbarre and 174 miles from Havre de
Grace, is the fourth dam on the Susquehanna and bas had very injuri-
ous effect on the shad fisheries. This structure, completed in 1830, is
of cribwork, 900 feet long and 6 feet high above low water. There are
a dozen or more old fish-dams between Nanticoke dam and the New
York line. The fall in this length is slight, averaging scarcely more
than 2 feet per mile. At Binghamton, N. Y., 318 miles from the mouth
of the river, there is a cribwork dam 450 feet long and 5§ feet high at
low water, extending cntirely across the stream. Above Binghamton
there are several primitive crib dams, producing falls of 3 to 10 feet.

In the early part of the present centhiry, before the construction of the
dams above enumerated, the shad fisheries of the Susquehanna were
among the most important on the Atlantic coast, extending from the
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mouth to some distance above the New York State line. But since 1835
they have been confined almost exelusively to that portion of the river
lying below the Columbia Dam. The yield between Columbia and the
Maryland line in 1896 numbered 25,672 roes and 38,534 bucks, of which
21,492 roes and 32,214 bucks were taken in seines and 4,180 roes and
6,320 bucks in bow nets. Thirty-three seines were used, of which 14
were at Washington Borough, 7 at Tast Prospect, and 8 at Columbia.
The aggregate length ot these seines was 6,360 yards and the value
$2,345. The catch in 1896 was not up to the usual quantity. During
the early part of the season the water was very high and in the latter
part it was unusually low, thus shortening the season at each end.
The bow nets used in the Susquebanna below Columbia are similar to
those in the Maryland section of' the river. They are worth from 83 to
85 and require one man to each net. They were used at the followiug
places in 1896: Mc¢Call’s Ferry, 16 nets; Fite's Eddy, 12; Creswell, 8;
Long Level, 5, and Safe Harbor, 10, making a total of 51 nets.

The researches of the Wyoming Historical and Gieological Society
show that above the forks at Sunbury, in the early part of the present
century, there were 40 fishing shores, some of which were worth $1,000
annually, the average value being about £300. There is an apparently
trustworthy record of the capture of 9,997 shad at a single haul of a
seine at Fish Island, near Wilkesbarre. It is reported that just below
Nanticoke 3,800 shad were taken in one night, and at Monocacy Island
2,800 were taken at a single haul. At the Sterling Island fishery “over
2,000 were caught in oue day in five hauls.,” These large catches were,
of course, exceptional and possibly somewhat overrated, but they serve
to show that the yield was very great. The sawme society estimates the
annual value of the shad catch at the 40 fisheries above noted to have
been at least $12,000. At an average of 8 cents each this would make
150,000 shad. The catch on the West Branch and the Juniata combined
was probably equally large, and oun the main river, between Sanbury
and the Maryland line, the yield was doubtless much greater, making
a total of at least 500,000 shad caught each ycar in that portion of the
Susquehanna located in Pennsylvania. This abnndanee continued till
the construction of dams on the Susquehanua during the Thirties, the
most injurious being those at Columbia, Clark Ferry, Sunbury, and
Nanticoke. The Columbia dam, being nearest the mouth of the river,
naturally drew to it the obloquy of those interested in the destroyed
up-river fisheries, that obstruction being regarded as the prime cause
of all the difficulty.

The charter to the canal company required that a rafting channel
should De left in the Columbia dam. Three years after its construction
the State legislature directed that the company should build therein
a sluice not less than 100 fect wide, with an ascent of 1 foot in 5, to
promote the passage of fish., It does not appear that the company
satisfactorily complied with this mandatory act, nor with a similur one

F. R, 98 10
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enacted in 1851, yet in 1863 the State formally acknowledged the dam
as satisfactory. The lostile sentiment among the up-river residents
increased, culminating in a mass convention at Harrisburg, composed
of four or five hundred delegates, which resulted in the passage of an
act by the legislature then in session requiring that the several com-
panies owning or interested in dams on the Susquehanna should erect,
within six months thereafter, such sluices or other devices as would
permit the free passage of shad and other fish up that stream.

In compliance with this epactment the canal company owning the
dam at Columbia, selecting a point about a quarter of a mile from the
western bank, where shad were accustomed to gather in the greatest
number during the season, removed a 40-foot section of the dam and in
that space built a new subdam, the top of which was about level with
the water below. The lower slope of the subdam was placed at an
inclination of 1 in 15, and the sides of the aperture in the main dam
were dentated, so as to promote the formation of eddies in the current
passing over the subdam. This structure did not appear to answer
its purposes, and in 1873 the State made an appropriation for another
fishway at that point, the designs consisting of a single trough 120
feet long by 60 feet wide, running through the dam, and about 150 feet
back into the part below, with its upper end sunk 2 feet below the
crest of the dam, the sides of the trough or fishway being protected by
strong abutments built up on both sides. This also proved inefiectual,
and in 1880 a third fishway was placed in the dam, consisting simply
of an opening 125 feet wide, this plau being chosen because it conformed
to a break in the dam, experience having shown that shad passed
through such an opening more readily than through any fishway that
had been constructed. In 1886 a fourth fishway was constructed on
the site of the one built by the canal company in 1866.

While shad do pass above the dam, yet during recent years few
bave been caught above Columbia, except when breaks exist in the
obstruction. This was the case in 1873, 1877, 1895, 1896, and possibly
during some intervening seasons. The break in 1895 occurred in the
spring and many shad aseended as far as Clark Ferry. The men along
the river were not prepared for their coming and few fish were caught,
The break was not repaired, and in 1896 some few seines were used
which did fairly well in those places where the bottom was sufficiently
clean for hauling. The principal places above Columbia dam where
shad were caught are Bainbridge, Marsh Run, Newmarket, MecCormack
Island, and Duncannon on Susquebanna River, and Newport on the
Juniata. Seines were . the only apparatus employed, and the number
of these between Columbia dam and Clark Ferry dam was 14, with 2
on the Juniata near Newport. The length ranged from 250 yards down
to 80, with 44 to 54 inch mesh. The catch in the 14 seines on the Sus-
quebanna numbered 2,417 roe shad and 3,276 bucks, valued locally
at $1,696. The 2 seines at Newport, on the Juniata, caught 280 roe
and 420 buck shad, worth 287, making a total of 6,393 shad taken
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above the Columbia dam in 1896. The fishing season for shad on the
Susquehanna and the Juniata rivers is limited ‘“from Monday at sun-
rise till Saturday at sunset of each week from March 15 to June 25 of
cach year.” In 1873, when there was a large break in Columbia dam,
9,000 shad were taken in one of the Newport seines; in 1876, when
thero were no breaks, 511 shad were caught, and in 1877, when there
were two breaks, one 20 feet wide and one 35 feet wide, 826 shad were
taken. If the break in the Columbia dam is not repaired, the catch
above that point will doubtless continue to increase, as the fishermen
will make preparation for thein.

The shad fishermen on the upper Susquehanna have three principal
complaints, the first and most general one being the existence of the
Columbia dam. The second complaint is that in Juniata River below
the Millertown dam, and to some extent in Susquehanna River, there
are a number of rough V-shaped stone breakwaters, similar to those
ased in the Maryland section of the river, but having a small-meshed
net stretched across at the apex instead of the usual finger or fall trap.
This contrivance is intended for the capture of eels, but in the late
summer and early fall large quantities of young shad are caught and
destroyed. The seine fishermen near the Columbia damn are charged
with a practice known locally as “shingling,” which consists in attach-
ing new shingles to weights by means of short lines and placing them
in the current of water passing through the breaks in the dams. The
current cauges the anchored shingle to revolve rapidly, scaring the fish
and thus preventing them from passing above the broken dam.

DELAWARE RIVER.

The shad fisheries prosecuted in Delaware River by residents of
Pennsylvania are of importance, the catch averaging at least bhalf a
million, but the operations of the New Jersey fishermen are wuch
greater. It is desirable to describe the fisheries of both sides of the
river at the same tine, and, those on the New Jersey side being the
more numerous, an account for the entire river will be given in the
chapter relating to that State. In 1896 thero were 705 residents of
Pennsylvania employed in the shad fisheries of Delaware River and
Bay, using 173 drift nets, 45 seines, and 30 spears, and taking 550,640
shad, worth $67,449, as appears in the tables on page 223.

Schuylkill River.—The Schuylkill formerly yielded many shad. Wil-
liam Peun mentioned in one of his letters that + 600 shad had been taken
with one sweep of the seine” in that river. Iu 1818 the Schuylkill
Navigation Company built two large dams acress the stream, one at
Shawmont and the other at Reading. In 1820 the city of Philadelphia
built the large dam at Fairmount for water-supply purposes, thus com-
pletely destroying the shad fisheries above that point. But the fishing
below the TFairmount dam was remunerative until the building of the
gas works a few years later, the refuse from which causes shad to
avoid this river. ’



928 REPORT OF COMMISSIONER OF IISH AND FISHERIES.

THE SHAD FISHERIES OF NEW JERSEY.

The extent by water areas of the shad fisheries of New Jersey is pre-
sented in the following series of three tables, showing (1) tho number of
persons employed; (2) the boats, apparatus, etc., used, and (3) the
quantity and value of the catch.

Siatement showing, by water areas, the number of persons employed in the shad fisherics
of New Jersey in 1896.

I\umbor of ﬂthmmu i Total, i | I
" - - | exclu- .
; !Shores-| Trans-, ..
Watera. i l net Voo : i .
te G 1 l Soine. | Fyke- l 311.1515 men. porters. Total
Drift. | Stako. | uet. | cation. .
PR ) ' | -
Delaware Bay .ccc.voeeaciiiiinens 565 L. 12 ...l 577 - 580
Delaware River below Scudder : ! : |
Fullg coeeneiieiiieiiaaecaenes 1,077 |........ 312 ..., ©o1,489 1,459
Delaware River sbove Scudder :

Fallg cooeniimiiinnnaaaaea| 80 feenaen.. 256 2356
Cohansey Creek . : . 52 |.... 52
Aloway Creek «ovoeevneeoaaiofoann, .. 2 ... 2
Sulem Croek... .. 30 . 30
Raccoon Creck ] 5
Mantua Creek... 2 2
Big Timber Croek ........ : .. 19 19

Jenking Sound. ... . .. . 2°.... 2
Ludlam Bay....... PRI PR P . 10 10
Manasquan River. . 28 28
Sandy Hook Bay.. .. . &4 54
Raritan Bay........ocoanean i 73 73
Raritan River . .. . : 11 1
New York Bay.. . e | 25 25
Hudson RiVEr «.eeeeerececeeaademeneal 178 ool il S VN 176
Total ceveceincenenrnennnaaand 1,784 311 ; 574i 36] 2,701 | 2,774

]

Statement showiny, by waler areas, the boals, apparatus, eic., employed in the shad fisherics
of New Jersey in 1896,

1 Boats. ! Drift nets. Stake nets.

‘Waters. s - - e e
V() anue No. Lungth anuo No. lLuxgth Vuluo
1
: i I Yards. Yardtv.
D(;la\vnrqBa ........................ 2306 $20, 080 ;| 230 :271.200 1$42,775
Delaware River bolow Scudder Fails - I 606 ° 60,950 © 538 ‘262, 547 | 49,455
Delaware River above Scudder IFalls..| 101 3,122 $
Cohangey Croek «.ooveeenecaaana oot , 451 450 |
Alloway Creek ............... . ' 1; b N PO PO
Salem Creok......oco...oooo.. 15 300
Raccoon Creek .......c....... .. 4 2 N
Mantua Creek . . | 1 21 PR
Big Timber Cre | 4 D B P B
Jenkins Sound .. i 1 10
Ludlam Bay....... | 5 1 e
Manusquan River. 012 140 . 400 ;
Sandy Hook Bay .. 26 930 |eeeencivencccca]oronoann 107 | 16,840 :
Raritan Bay....... 40 - 325 A 082 . 24,304 4,256
Raritan River . . 1 [T PN PSSR JORSIS KU [,
New York Bay .. . S0 2513 P et eeeee caiienasaeaaaas
Hudson River ........oooceiaaiot. I 69 4, 905 i 1, 530 | 15, 282 7,935

Total cooveeniiiiiiiiiiat. e.... 1,180 |101 008 | 848 046. 807 | 04,518 : 2,027 ; 56,826 16,131
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Statement of boats, apparatus, etc., employed in New Jersey shad fisheries—Continued.

Seines. Fyke nets. Valae Total
Waters. of shore, 4\ cot.
SN e Prop- | ‘yuent.
No. Length, Value. erty.
Yards. H
Delaware Bay.ceeeeeeeereereecareasanoncans 2 850 $425 $24, 040 | $986, 320
Delaware River below Scudder Falls. 21§ 9,378 | 9,080 65, 736 | 185, 221
Delaware River above Scudder Xalls E 5,950 | 4, 025 29, 505
Coliansey Creolt. ....coveeeennn... T 1,375
Alloway Crcuk - G5
SAlEMm Creek .o oveveeeeneeearacaeaoaeenraliaienaioiioianiaii 1,050
Ruccoon Creek .. 160
Mautua Creek..... 80
Big TimberCreok.............. 605
Jenkins Sound .. ...l oallo. 25
Ludlam Bay... 150
Manasquan Riv 430
Sandy Hook Bay 4, 830
Raritan Bay....... 5,077
Raritan River... 610
New York Bay.... 5 2,444
Hudson RiVer..oveeineniiiiiiiioaaaesvoniese, 1,175 | 14,015
Total. oot l 87 | 18, 100 I 14, 663 I 245 1,964 112,728 l 341,912
Statement by apparatus of the yield of shad in New Jersey in 1896,
Drift nets. Stake nots. ! Scines.
Waters., — -~ | - Tt T T =
No. anuo I\o Vhluo . Vo Vuluo.
—. - | - - _—
Delawaro BRY coeeeeenrinaneranaseeacnan '1,037,001 | $04.576 I. 700 $74
Delawaro l\i\ er below Scuddor 1alls ... 1,486,730 148, 561 327,430 25, 813
Delawars River nbove Scudder Falls .. 42,800 | 4, 284 108, 434 16, 805
Cohansey Creek ll 800 I 1,542 |. 10, 000 1, 050
ANoway Creels cocveeeeeenneeneneneadeon i e e 300 35
S1eN CreeK oocenneeeaeerneeraanaencaal 8,000 1  BOO [L.ooiuioii]iiiiii i ceaiaae
RACCOOI Creek. o veeeenraciearinnaennsfocaccsanasiocssececec|oncocoaeea|onenaceens 4, 800 404
Mantua CroeK . o..coiiiemviiaenccnee]irennieifommaniiiieiiiaiiiiieeenan 2,000 220
Big Timber Creck T 10, 400 728
Jeukins Sound... I P 40 16
Ludlom Bay «.coevvnieieiinaeciaeaaeaa 60 12
Metedeconls River and Barnegat Bay. ..l oo oii ittt onaneeeoi e a 150 38
Munnsquan River G625 312
Sandy Hook Bay ....ccoiieeainnianieanionenanat]oreeeeeenl 6,600 1,820 . ollal il
Raritan Bay .... £ al,010 223
Hudson RIVOr coovivereaceceinraamacseesfocreeennen| eiinans 168,800 | 24,316 ... ... .. ... ...
Total .. 191,275 20 095 | 460, 430 ! 45,700
L
Tound nets ! I‘vku nus 'l‘oml
Waters. e o et e
\'ulue No. anun

DelawaroBay. .oc.coiiiiiiiiiaiianans ceeeaen- |1 037,701 $04, 650
Delaware River below Scuddor Falls . 1,814,160 174,374
Delawaro River above Scudder Falls .. .{. 151, 734 21,080
Cohangey Creck «.oovvevnnvienninnnnns 21, 850 2,502
AllowayCroek.......... 300 35
Salem Creek «.eu....... 8, 000 800
Raccoon Croek 4, 800 464
Mautua Creek........ 2,000 220
Dbig Timber Creek ... 10, 400 728
Jenkins Sound........ .. 40 18
Judlam Bay.................. 50 12
Metedeconk River and Bumognt Bay... 150 38
Manasquan River......o.... . . 2,325 737
Ocenn ShOTO .. oeeeveiiiiiiiiiL, 13, 675 2,715
Sandy Hook Bay....cooeavenaiiiiiia., ¢, 600 1,320
Raritan BaY . eeieieriaiinniaian... 43, 0637 7,875
Raritan River .. coevieianraeacnnannas 2, 500 0938
Now York Bay - cccovvvveninaeaaanan.s 49, 758 7,337
Hudson River........... retececcasnn 168, 800 24,318
Total couevnrmaccaccoccncaonecennn 40,377 6,720 | 54,008 8, 088 |3, 338, 480 340, 056

a(,nught, mudontull\ in apparatus set for other spocies.
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DELAWARE BAY AND RIVER.,

The sources of the Delaware are in the high plateau of central New
York, in Delaware and Schoharic counties, at an elevation of over 1,800
feet above sea level. Eighty miles below the headwaters it becomes
the eastern boundary of Pennsylvania, and by a breach, known as the
“Delaware Water Gap,” it passes through the Kittatinny Mountains
at a distance of 200 miles below its source. It erosses the escarpment
line near Trenton, the head of navigation, 230 miles from its head-
waters and 133 miles from the Atlantic Ocean. From Trenton to Fort
Delaware, a distance of about 75 miles, it is a broad, navigable stream
from } to 2 miles in width, supporting cousiderable commerce below
Philadelphia. Near Fort Delaware it increases in width, and at some
indefinite and much-disputed point it merges into Delaware Bay, which
is merely a continuation of the estuary of the river. This body of
water separates the States of Pennsylvania and Delaware from New
Jersey, and the fisheries are prosecuted by the residents of those three
States.

The present chapter covers all the shad fisheries of Delaware River
and Bay, including those which are prosecuted by residents of Peunsyl-
vania and Delaware, as well as those of New Jersey. These fisheries
are the most extensive in America, the annual yield ranging between
3,000,000 and 4,000,000, being several times greater than on any other
river on the coast. In 1896 the catch numbered 3,882,624, of which
3,003,595 were taken by residents of New Jersey, 550,640 by residents
of Pennsylvania, and 328,389 by Delawareans. In deseribing the shad
fisheries of this body of water, it is most convenient to divide it into
three sections, the first covering Delaware Bay; the second, the tide-
water portion of the river from the head of the bay to the fall line at
Scudder Falls; and the third from the escarpment line to the head
of the river. Of the total yield in these waters in 1896, 1,103,821 were
caught in the bay, 2,602,628 in the tidal portion of the river from the
head of the bay to Scudder Falls, and 176,175 from the section above
Scudder Falls.

The following table shows the number of persons employed in each
branch of the shad fisheries of Delaware Bay and River during 1896:

| Delawaro Delawareo Totul for
Branch of fishery. l 1 )ell;;lwv'nro River below | River above |DelawareBay

¥ Scudder Falls. | Scudder Falls.| and Rivor,
SO DOt e eemee i e 14 T PP 14
Drift-net..ceeeooeeeei it 622 1,661 2 2,285
Seino ......... cees 12 b26 288 820
] 16315 o 30 30
Pound-met ...l L S P L s 4
Shoresmen.............. lececrereaacnas 51  |eeeieeiiiniaan 51
TranBporters «.....ooveeiiereceeennananns feecesceceanses 37 feeeereniiiienan, 37
TOAL - eemeeereenaeneenennneenns i 652 2,276 320 3,247
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The following table shows the boats, apparatus, cte., employed in
the fisheries of Delaware Bay and River in 1896:

Delaware River below Scudder

Delaware Bay. T
: . Falls.
Designation. N ——
Number. | Length. Value. Number. I Length, Value.
— ; PR
Yards i+ Yards. |
D 278 [ieivenennn.. $31, 335 . :
Stako nets... 7 240 I
Drift nets.... 9 44,930
Seines ..... 2 425
]'ouud nets 2 325
Iu.nrs .....................
Shoroe property 26, 240 93,109
Total ..oevi oLl 103,495 J.oooieiiiil ol | 207, 687

Delaware River above Scudder
TFulls.

' Total for Delaware Bay and Rivor.

Designation. o e
Nvmber. | Length. Value. Number. i Length., Value.
Yards. ’ l Yards

Boats..eerenann N 1,457 $122, 481
Stako nets....... 240
Drift nets.. 115, 061
Sciney ..... 23,193
Pound nets 325
Spears. ... 23
SLum property . ... 157, 961

Total ....... 48,102 |...ooioee. , ............ ' 419, 284

The following table shows the yield of shad in Delaware Bay and

River, by each form

of apparatus, in 1896:

Delaware Bay. Delaware Ri\"cr below Scudder
Ialls.
Apparatus. Nomb N 5 I T ;
umber of | Numboer of ! Nuwbor of | Number of !
roe. buck, | Velue roo. buck. Valuo.
! i
Stake nets...... reeieeeans 2,520 1,080 | $672 (..., ’ ........................
Drift Betss. e veernenenenncns 724,677 | 374, 4| 108,090 | 3,575,501 710,030 ¢«  $226, 595
Seines coovvniiiiinianiiann. 350 350 ( 74 2 " , 517 | 231,520 i 44, 422
Pound nots......ocoeneeen.. 55 45 | JEE N PN | ........................
Total...oooeennnnn.. 727,602 | 376,219 | 104,761 | 1,061,073 | 941,850 271,017
Dulm\uw Ri\l‘e'ﬁ,z:bmo bcm]dor ’.L‘utnl for Delawure Bay and River.
Apparatus - ,
Number of | Number of I\ wmber of Nuwber of
roe. buck. Value. roe. buck. | Value.
- R
Swzku b o T N 2,520 ° 1, G80 $672
l)x:lrtnets ..... .. 800 400 $200 ; 2 ]Ol 048 1, 084, 574 330, 701
Seines c....o. ... . 104, 610 64, 965 28, 841 390, 477 200, 845 73,337
Loundnets.....oooeenniidoi il o e | 55 45 19
SPORIB .cvacenatennennn.., . 2, 160 3, 240 540 | 2,160 4,240 540
Lotal e enenrnennnnnn. 107, 570 68, 605 29, 581 l 2, 406, 250 374 l 405, 359
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Delaware Bay.—Delaware Bay is the broadest portion ot the estuary
of- Delaware River, forming an arm of the sea varying in width from
4 to 30 miles and is 45 miles in length, covering 600 square miles. Its
northern limit is somewhat indefinite and has been the subject of con-
siderable contention. Tor sake of convenience, in this report the head
of the bay has been assumed to be at a line drawn from Bombay Iook
on the Delaware shore to the mouth of Stow Creek on the New Jersey
shore. The channel, which traverses the axis of the bay, is from 30to
50 feet deep and from 1 to 3 miles in width, and ou either side there
are broad shoals or flats covered by from 5 to 20 feet of water. Tho
water in the bay has about the same density as that in the ocean.
The forms of apparatus used are drift nets, stake nets, seines, and pound
nets, the first named being by far the most important and obtaining
over 99 per cent of the total catch.

The following series of tables shows by States the extent of each
branch of the shad fisheries of Delaware Bay during the year covered
by this report:

Table showing, by States, the number of persons employed in cach branch of the shad

Jisheries of Delaware Bay in 1896.

Fonnsyl-[ ..
| vanin, Total.

Branch of fishery. Delawaro. ‘ Now Jersoey.

Stakemet . ....ooiiii it iciaiae e, !

14

B O T T 622
SOINO ceeee it 12
Poundmet . ..o et 4
B Y 652

Table showing, by States, ihe boats, apparatus, ctc., employed in cach branch of the shad
JSisheries of Delaware Bay in 1596.

Now Jersoy.

Delaware.

Desigm\tion. Tt s s s T mmee
Number. I Length. | Value. Numbor. | Length. Valueo.
| Yards l

............ ..l $29, 080
1,430 200 | eri20) 42,775

...................................... 2 850 4
b I A D
2,200 ..., 24, 040
5,700 |.ooveeeiliiiiiiiit I 06, 320

Pcnnsylvania. Total.

Number. | Length. Value. Number. |
! . i

Length. ' Value.

| Yards. |

218 ..., ' $31,336
7 2,700 240

250 | 200740 | 44,930
2! 850 ! 425
2 iieieann. 325

........... [eeemmnennni 26, 240

103, 495
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Table showing by States the yicld of the shad fisherics of Delaware Bay in 1896.

Delaware. Now Jeraoy.
Apparatus. —L-"—_— COY e of! LT -
umber of | Number of Number of | Number of';
’ roo. | buck. Value. roe. | uck. I Valuo
Stakounets ...l 2, 520 1, 680 $672 |oeeeeieeii i ‘ ............
Drift nets..... .. 27,586 15, 634 7,765 084, 692 352, 300 $04, 576
E LY T T e P T 360 3 74
Pound vets ..cooeveninnn.... 55 45 b L I D oo [oreeeaienenn
Total .coceenvunnnnn .. 30, 161 17,359 8,456 G85, 042 | 352, 659 | 84, 650
Pennsylvania. Total.
Apparitus. Number of—i Number of Number of | Number of
roo. | buck. Value. roe. buck. Valuo.
Stakenots -« evunoeenennnn. 2,620 1,680 | $672
Drift nets.. 724,677 374,14 103, 990
Seines ...... 350 350 74
Pound nets 55 45 19

Total .ovieennnnnnn.... | 12,399 | 6,201 | 1, 655

727,002 | 376,219 | 104,761

The drift nets in Delaware Bay are used principally in the channel
and on the edge thereof. They average over 1,100 yards each, the
aggregate length of the 259 nets used in 1896 being 290,740 yards,
or 165 miles, the usual size of mesh being 5% inches. Many fishermen
operating these nets live up the river, locating temporarily near the
mouth of Stow and Cohansey creeks, and shipping their fish from Bay
Side.

The fishing season begins about the second week of March and con-
tinues until the 1st of May, when the sturgeon fishery proves more
remunerative, and many of the fishermen are attracted to that indus-
try. Those who do not engage in the sturgeon fishery usually shorten
their nets and fish for shad in the upper reaches of the river in the
vicinity of Philadelphia. In the early part of the season, when the
water is usually turbid, the nets may be operated during the day, but
as the water becomes clearer night fishing is more profitable. Of
the drift-net catch, 1,037,001 were obtained by New Jersey fishermen,
43,220 by Delawareans, and 18,600 by residents of Pennsylvania; a
total of 1,098,821, valued at $103,996. The great excess of roes over
bucks is noticeable, the former being 94 per cent greater than the lat-
ter, due mainly to the large mesh used in the drift nets.

The stake-net fishery in Delaware Bay is confined to the use of 7 rows
on the flats on the Delaware side of the bay immediately above the
mouth of Mispillion Oreek, in from 6 to 10 feet of water. These strings
or rows are nearly 400 yards in length, and are worth about $35 each.
The catch in the 7 rows in 1896 numbered 2,620 roe shad and 1,680
bucks, valued locally at $672. Two seines, each 425 yards in length,
were used on the New Jersey side of the Delaware Bay in 1896 for
taking striped bass, perch, etc. These caught a few shad, the total
numbering 700, about equally divided between roes and bucks,



234 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Delaware River below Scudder Falls.—The estuary of Delaware River,
from the head of Delaware Bay to the fall line just above Trenton, is,
from a commercial and fishery point of view, one of the most important
streams on the Atlantic coast. It varies in width from 4 miles at the
lower end to a few hundred feet near Trenton, up to which point it is
navigable, On the east it borders Salem, Gloucester, Camden, Burling-
ton, and Mercer counties, N. J., and on the west it passes the shores
of Newcastle County, Del.,, and Delaware, Philadelphia, and Bucks
counties in Pennsylvania. By the compact of 1783 between the States
of New Jersey and Pennsylvania, the whole surface ot Delaware River
from shore to shore is the dividing line between the two Scates as far
as relates to the arrest and proseccution of offenders against the laws
of either State. All fishing is interdicted after June 10.of each year,
and also from sunset Saturday night until 12 o’clock p. m. Sunday of
each week. The principal fishing centers are Peun Grove, Pennsville,
Salem, Pedrickton, Gloucester, and Camden in New Jersey; Delaware
City and Newecastle in Delaware, and Philadelphia in Pennsylvania.
Drift nets and seines are the only apparatus used. Of 2,602,628 shad
caught iu 1896, 2,085,591 were taken by drift nets and 517,037 by seines.

The following series of tables shows the extent of each branch of the
shad fisheries of this water area:

Table showing, by States, the number of persons employed in cach branch of the shad
Jisheries of Delaware River below Soudder Falls in 1896.

Branch of fishery. Dolawaro. | 1’32:;{1- Now Jersey.; Total.

340 1,157 1,601

149 355 526

Shorosmen 16 35 51
Transporter: 2 35 37
TOtAl v eeveeneramernmeranennrneanaanns 186 507 1,582 ' 2,275

Table showing, by States, the boats, apparatus, etc., employed in the shad fisheries of
Delaware Itiver below Scudder Falls in 1896,

Delaware. | Pennsylvania.
Designation.
Number. | Longth. Value. Number. | Length. | Value.
Tards Yards.
BoatB.eeeeeereaniorsenaocans 97 feceerennnnas $11, 005 228 feaeao.l.... $14, 682
Driftnets... 81 80,767 9,460 167 64, 670 10,208
Seines ......... 4 2,250 1,050 15 5,300 5, U35
Shore property .......ccoveeleveecereci]onneennnnin. 857 20, 596
Total cecverenerenncacdeiininieranfoncinenaans 22,3872 60, 581
Neow Jersey.
Designation.
Number. | Length, Value. Value,
Yards
$63, 075 088 fieeenanannns $88, 762
50, 308 826 414,044 70, 096
9, 635 45 17, 903 15, 720
T1,656 |..oennnnmeiaienaiaocnenns 93, 100
b 0T N N P P 194,734 : 267, 687
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Table showing, by States und apparatus, the yield of shad in the Delaware River below
Scudder Falls in 1590,

Dolaware, Peunsylvania.
Apparatus. —= :
No.of roe. |[No.of buck.| Value. | No.of roe. [No.of buck. Value.
Driftnets................... 179, 666 99, 101 $39, 080 180, 823 96, 381 $34, 670
Seines 1,210 802 261 88, 529 63, 660 14,785
Total 180, 876 99, 993 39,341 269, 352 100, 047 49, 465
New Jersey. Total.
Appuratus, o — ;
No. of roe. No.ofbuck.[ Value. | No. of roe. [No.of buck, Value.
Driftnets.....c..ocoo.eoea... 1,015, 072 514,458 II $152,845 | 1,375, 561 710, 030 $226, 595
Seines ..ovviieniieinann... 195, 778 167, 062 29, 360 285,517 231, 520 44,422
Total ......ceeen..... l 1,210, 850 681, 510 182,211 1, 661, 078 041, 550,: 271,017

The drift nets are similar to those operated in the bay, but are smaller.
Indeed, it is somewhat difficult to separate tho drift-net fishery of the
bay from that in this portion of the river. In the early part of the
season wany of the fishermen operate iu the upper portion of the bay
and the extreme lower end of the river, and as the season advances
they proceed up the river, shortening their nets when necessary. Hence
the separation of the drift-net fishery of the river from that prosecuted
in the bay is only approximately correct. Of the 414,044 yards of drift
nets used in this section of the river in 1896, 80,767 yards, or 46 miles,
were operated by 164 Delaware fishermen; 64,670 yards, or 37 miles, by
340 fishermen from Peunnsylvania, and thé remaining 268,607 yards, or
157 miles, by residents of New Jersey. The nets used in the lower
portion of the river are much longer than those above Philadelphia,
the average length of the former being about 800 yards, and of the
latter 200 or 300 yards. The drift-net catch in 1896 numbered
1,375,561 roe shad and 710,030 bucks, for which the fishermen received
$226,595. This gives an average catch per boat for the Delaware fish-
ermen of 3,443 shad; for the New Jersey fishermen, 3,289, and 1,660
shad per boat for the Pennsylvania fishermen. This is reported to
have been the best yield since 1893, it being 20 per cent larger than
in 1895 and 30 per cent larger than in 1894, ) :

From the head of Delaware Bay to the falls above Trenton there
were 45 shad seines operated in 1896, of which 4 were in Delaware, 15
in Pennsylvania, and 26 in New Jersey. The seine fisheries in the
lower part of the river below Fort Delaware take very few shad, their
cateh consisting principally of perch, striped bass, catfish, carp, etc.,
the average yield of shad in the 8 seines operated there in 1896 being
tess than 500 each. Above TFort Delaware the river narrows and main-
tains an average width of from 1 to 2 miles up to the wouth of the
Schuylkill River. This stretch of the river contains 5 seiue iisheries,
all of which are valuable, the catch of shad in 1896 approximating
76,300, of which 25,000 were taken at the Olenmell Cove fishery, located
immediately above Thompson Point, at the mouth of Clenmell Cree.
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Between Eagle Point and Fisher Point, on the New Jersey side of
the river aud directly opposite the city of Philadelphia, there are three
very valuable fisheries, which catch more shad than any other three
seine fisheries in the United States. The first of these is the Howell
Cove, or Fancy Hill, which yielded 65,000 shad in 1896. The seine used
was 1,000 yards in length with 4%-inch mesh, the season extending from
April 27 to June 5, and 55 men being employed. The following sum-
mary shows, for a series of years, the yield of shad at the Fancy Hill
fishery:

. No. of | i No.of " . ' No.of
Year. shad. Year. ll shad. ‘i Year. | shad.
11,492 || 18470ueneennennnnn. .. 50,040 [| 1860c...0iuvinenen. .. © 37,274
150,864 || 18480b....-o L LIl 17.304 | 1870¢ ' 52,759
170,505 ! 18495, .00 1100 38,998 |. 1871¢ cees 45,000
107,091 | 1865b. . vmvmennonnes 64,025 | 1872¢. ... . 011100 55, 000
107, 104 || 1866¢.. ... o 0100000 50,550 1l 1873¢ ... 0Ll 22,900
90,540 || 1857¢ .00 1TIITIIIITT 93,000 i| 1896¢ . ........ool 0 65, 000
125,650 | 1868 ...nvnonsnnrnnnns 43, 900 ‘ ;
| ' i

a Gill nets not used during this period. b A fow glil nets used.
¢ Gill-net fishery fully established.

The second is the well-known Gloucester fishery, the yield of which
in 1896 is reported at 70,000 shad. A 1,000-yard seine was used; the
seagson extended from April 20 to May 28, aud the men employed
numbered 53. The following summary shows the cateh of shad at this
fishery in seven years:

No.of

[
No.of .
Year. | shad. i Your. shad.

1884.. | 26,428 § 1892, .o 30, 500
1885.. L. 80,960 X8O L., 50, 000
1890.. .1 381600 1 1806 ... oLl 70, 000
1891, L. | 36,500 |

Al

The third of this series of valuable fisheries, known as the Pea
Shore fishery, is located immediately above Camden, the seine being
operated in the channel between Pettys Island and the New Jersey
shore. This seine is only one-half the length of the two preceding and
required only 29 men to operate it, but the reported catch of shad for
1896 is not far short of the other two, approximating 55,000, valued
locally at $4,125.

Between the Pea Shore fishery and Burlington there were 5 seino
fisheries in 1896, 3 of which were on the New Jersey shore and 2 on
the Pennsylvania side of the river., These are of less value than Lhe
3 fisheries opposite Philadelphia, but their yield of shad is consider-
able, varying from 35,000 at the Riverton fishery to 3,000 at the Dunks
Ferry fishery. IFrom Burlington to Trenton there were 11 fisheries in
1896, 7 on the Pennsylvania and 4 on the New Jersey shore, fhe catch
ranging from 5,000 to 20,000 shad. In 1833 the Badger Island fishery,
one of the 7 on the Penusylvaunia side, caught 2,100 shad on April 1,



SHAD FISHERIES OF THE ATLANTIC COAST. 287

and 54,000 shad during the entire season. This fishery then rented for
81,400 per annum. In 1896 3,000 shad were caught at the Badger
Island fishery.

In the rapids between Trenton and Scudder Falls dam there are 6
seine fisheries, located in the most favorable spots, Two of these are
situated directly below the dam, 2 on the New Jersey shore opposite
Yardley, and the remaining 2 on separate islands between that point
and Trenton. The catch of shad in these seines in 1896 ranged
between 1,000 and 16,000 in number.

From Scudder Falls to the headwaters.—Near Trenton the Delaware
crosses the escarpmeut line, 133 miles from the ocean. The fall here
is very slight, the descent within 7 miles being only 10 to 20 feet, accord-
ing to the tide and prevalence of freshets. Six miles above Trenton, at
the head of therift known as Scudder Ifalls, there is a timber and stone
dam 4 or 5 feet high and 800 feet or more in length, extending in a
broken line across the stream, with a chute 115 feet in width for the
passage of fish and rafts. This dam was constructed originally in 1835
and improved about 1869. In 1870 the fishermen brought suit in the
county court at Doylestown, Pa., against the company, claiming that
the change in the dam was injurious to the passage of shad. The court
imposed a nominal penalty on the company, and restrained them from
repairing or improving the dam. As a result, it has so deteriorated
that it offers little obstruction to the passage of fish.

At Lambertville, 15 miles above Trenton, there is a stone and crib-
work dam, from 3 to 10 feet high and 1,700 feet long, & chute being left
for the passage of rafts. At Lackawaxen there is a canal-feeder dam
just below the entrance of Lackawaxen River. This-is a cribwork
structure about 400 feet long and 2 feet high, with a chute 160 feet
wide for rafts. During freshets the water stands several feet above
the crest of this obstruction and shad ascend in some numbers to Bur-
rows dam, in New York, about 50 miles above Lackawaxen. There are
numerous minor dams at various points between Trenton and the New
York line, but they do not seriously impede the upward passage of fish
or downward navigation of rafts or small boats.

The shad fisheries above tide water are more extensive on the Dela-
ware than on any other river of the United States, the catch in 1896
numbering 176,175, worth $29,581. They extend from Scudder Falls
to Lackawaxen, a distance of 140 miles, but are most exteunsive in the
stretch 40 miles above Scudder Ialls dam. With the exception of one
drift net operated a short distance above the falls, seines and spears
are the only apparatus used in taking shad in the upper section of the
Delaware. Of the 176,175 shad eaught in 1896, 169,575 were taken by
means of seines, 5,400 by spears, and 1,200 by the one drift net.

The legal season closes on June 13 of each year and all fishing is
interdicted from sunset on Saturday to 12 o’clock on Sunday night of
each week,
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The following series of tables shows, by States, the extent of each
branch of the shad fisheries of the Delaware River above Scudder
Falls dam in 1896:

Number of persons employed.

Persons employed. 'l’onl:)i?lylva- Now Joersoy. Total.
. I
Drift-net . 2 heieeeee. 2
Seine . 155 | 133 288
Spear . 30 [foesmemeemaens 30
Total 187 i 133 320

Boats, apparatus, elc., used.

Pennsylvania. New Jersoy. Total.
Designation. Ten ]
v .ength \Length v Length |+~
No. (yards). Valuo.| No. i()'ﬂl'l:iﬂ)-l Value.! No. (yards). Value.
—_— ' i : -
Boats .......... . 52 ‘ ........ | $1,387 39 [oeoeen.. i 097 o |........ $2,384
Drift nets ... .- 1 100 : 35 L. el e 1 100 35
Seines........ 30 ’ 5,215 II 3, 580 29 | 4,075 - 3,468 69 { 10,190 7,048
Sgeurs ....... - 30 ... | 23 |eearnnnn e ieaeaen, 30 |eeeennn 23
Shore proporty....eveeeefeeaun... ’ ........ [ 13,085 |........ et 26,527 |ocevet|eeninnn 38, 012
Total......oc..cu... oo ‘ ........ | 18,110 [........ | ........ ’ 29, 992 I ................ 48,102
Number and value of shad caught.
' Pennsylvania. New Jersoy. Total.
Apparatus. No.of | No.of No.of | No.of No.of | No.of P
! roo. buck. Valao. roe. buck. Value. roe. buck. Value.
Driftnets................. 800 400 $200 |....... IS PP, l ........ 800 400 $200
Selnes...c.coveeeeeeaninn.. 59,119 | 36,022 | 15,589 | 45,491 | 28,043 :$13,252 |104,610 | 64,965 | 28,841
SPOATS vnvnnernnnnnnnn i 2,160 | 3. 240 540 | eorrni|eannn. foilll. 2,160 | 3. 240 540
Total.....ooevaanan. | 62,070 | 40,562 | 16,320 | 45,401 l 28, 043 | 13, 262 |107, 570 l GR, 605 | 29,581

Most of the available locations on the Upper Delaware are occupied
by seine fisheries, and as the last two or three seasons have yiclded
large returns several abandoned fisheries are being cleaned out and
operated. Somo of these fisheries are very old, having been operated
continuously since the beginbing of the present century. Lovett’s
fishery, in Bucks County, was established in 1790; Lower Dutch Neck
fishery, in 1810; and Badger Island fishery, in the same county, in
1812, The yield by the 59 scines in 1896 numbered 104,610 roes and
64,965 bucks, a total of 169,575, valued locally at $28,841. This yield
was unusually large, more being obtained at times than could readily be
disposed of, and the price received was the lowest known on the river
for several years. The large run may be due somewhat to the fact
that for four or five years preceding there were heavy freshets, which
restricted the fishing in the early part of the season, thus permitting
the shad to reach the upper waters to spawn.
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The following statement shows the annual catch since 1883 at the
Taylorsville fishery, a short distance below Titusville:

No. of No. of
Year. | shad. | Year. shad.
855
980
840
1,177
2, 300
2, 491

Although an interdiction exists against the use of spears in taking
shad on Delaware River, yet that form of apparatus was used quite
extensively in 1896 at the Lackawaxen dam, 146 miles above Trenton.
Some of the spear fishermen operated from rowboats, while others
worked from the apron of the dam. Thirty men are reported as taking
2,160 roe shad and 3,240 bucks, worth locally about $10 per hundred.

There are several streams in New Jersey tributary to the Delaware,
in most of which some shad are taken each season. Among these are
Cohansey, Salem, Raccoon, Mantua, and Timber creeks, each of which
will be described in succession. In other streams along this shore,
such as Maurice River, Woodbury, Old Mans, Rancocas, Cooper, ete.,
there are a few shad taken for local use, but the fisheries are so inti-
mately associated with the fisheries of the Delaware, or they are so
small and so irregularly prosecuted, that it is not practicable to show
the actnal quantity taken.

Cohansey Creek.—Cohansey Creek, which enters Delaware Bay 37
miles above Cape May, is tidal as far as Bridgeton, the head of navi-
gation, 20 miles from the mouth. At that point there is an earthen
dam, 11 or 12 feet high, across the stream for developing water-power.
‘While the fisheries of this creele are not of great extent, yet it ranks
third in importance among the shad-producing streams of New Jersey,
being surpassed in this particular only by the Delaware and Hudson
rivers. The yield in 1896 numbered 21,850 shad, worth $2,592, of which
11,850 were taken by drift nets and 10,000 by seines.

The drift-net fishermen live at Bridgeton and Fairton, The netsused
by them average 100 yards in length, with 5-inch mesh, costing about
$25 each. In 1876 the drift nets numbered 18 and the catch of shad
by them was 4,000. 1In 1896 25 drift nets were used by 32 fishermen,
the catch numbering 7,900 roe shad and 3,950 bucks, worth $1,542,
The Bridgeton fishermen operated 10 seines in 1896 at various points
on Cobansey COreek, averaging 60 yards in length and requiring 2
men each. The size of mesh is from 2} to 4 inches, and they are hauled
for carp, striped bass, alewives, etc., as well as shad. The catch of
shad during the year above noted approximated 10,000, about cqually
divided between roes and bucks.

Salem River.—Salem River rises in the northeastern part of Salem
County and discharges into Delaware River at a point about 4 miles
below Fort Delaware. Ifishermen from the town of Salem use drift
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nets in this stream, the nets averaging 300 yards in length, with 53-inch
mesh, 2 men being required for each. T'ifteen nets were used in 1896,
catching about 8,000 shad, of which two-thirds were roes.

Raccoon River.—The shad fisheries of Ruccoon River, which enters
Delaware River opposite Marcus Hook, were limited to the use of 2
small seines, each 70 yards in length, the yicld in which numbered only
4,800, of which two-thirds were bucks. The small eatch was due to the
shad being driven away by the dumping of mud in Delaware River’
just below the entrance of Raccoon River.

Mantua Creel.—This creek discharges into Delaware River about 10
miles below Philadelphia, at a point abreast of Mifflin Bar. Only 1
seine was used in 1896, 100 yards in length, with 3-inch mesh., The
yield was about an average for recent years, numbering 2,000 shad,
about equally divided between roes and bucks.

Big Timber Creel.—~This creek, forming the dividing line between
Gloucester and Camden counties, is 30 miles in length and navigable
only a short distance above the mouth, yet its shad fisheries have been
successfully operated for many years. TIour seines are employed, each
about 100 yards in length, with 34-inch mesh; they are hauled for other
species as well as shad. The catch in 1896 numbesed 4,160 roe shad
and 6,240 bucks, the local value being $728.

OCEAN SHORE OF NEW JERSEY.

In several of the small sounds and bays on the ocean shore of New
Jersey a lew shad are taken each year in the seines, stake nets, and
fyke nets set for other species of fish, the total yield in 1896 numbering
2,565, valued at $803. Shad were reported from Jenkins Sound, Lud-
lain Bay, Barnegat Bay, Metedeconk River, and Manasquan River,
the yield from each of which is shown on page 229. On the coast from
Barnegat Bay to Sandy Hook numerous pound nets are operated from
May 1 to October 31, in which shad are taken incidentally during May.
The nets set in 1896 numbered 49, valued at $116,600, yiclding 6,940
roe shad and 6,735 bucks, valued locally at %2,715, an average of 279
shad per net. This is the southernmost point on the Atlantic coast at
which shad are taken in considerable numbers outside the general coast

line.
SANDY HOOK BAY.

This bay, forming a part of the waterway tributary to the harbor of
New York City, is separated from the ocean on the east by a narrow
sand beach known as Sandy Hook. The shad fisheries are confined to
the use of stake nets, which average betwecn 150 and 160 yards in
length, with from 5} to 6 inch mesh, and cost about 840 each. The
season begins about the first week in April and usually lasts four weeks.
The nets used in 1896 numnbered 107, with an aggregate length of 16,840
yards and valuation of 83,900, 26 boats worth $930, and 54 men being
employed. The catch was much less than usual, numbering only 3,540
roe shad and 3,060 bucks, valued locally at $1,320.
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KARITAN IBAY.

Raritan Bay ocenpies the triangular space between Staten Island,
New York, and the coast of Middlesex and Monmouth counties, N. J.,
and 1ts waters commingle with those of the ocean through Lower Bay.
Its shad fisheries are valuable, the annual yield approximating 50,000,
the forms of apparatus used being pound nets, stake nets, seines, and
fyke nets. Of the 43,637 shad taken jn 1896, 26,702 wero obtained in
pound nets, 15,675 in stake nets, 1,010 in seines, and 250 in fyke nets.
The stake nets are set specially for shad, but the pound nets, seines,
and fyke nets depend principally on the cateh of other species.

The stake nets range from 20 to 40 yards in length, averaging about
25 yards, and the season extends from the first week of April to the
15th or 20th of May. The number of nets used in 1896 was 982, with
an aggregate length of 24,304 yards and valuation of 81,256, requiring
73 men and 40 boats. Their catch of shad amounted to 8,515 roes and
7,160 bucks, valued locally at $3,409. The pound nets are set usually
the first week of April, and shad are taken in them from that time until
about the middle of May. They are owned by men living at Port
Monmouth, Belford, and Keansburg, and the number of nets operated
in 1876 was 33, valued at 826,750, Twenty-seven boats, worth $5,740,
and 56 men were employed, and the catch of shad, which was very
much less than usual, numbered 14,552 roes and 12,150 bucks, valued
locally at $4,005. The b seines aggregated 3,733 yards in length and
$2,450 in value, with 23-inch mesh, and their catch of shad numbered
485 roes and 525 bucks, valued lorally at 8223. These seines are hauled
principally for squeteague, striped bass, and alewives, . The Port Mon-
mouth fyke-net fishermen usually cateh a small number of shad, the
cateh in the 25 fykes in 1896 numbering 140 roes and 110 bucks.

Raritan River—The Raritan is the longest river situated wholly
within New Jersey. Its sources are in the northwestern part of the
State, the main stream being formed by the junction of the north and
south branches, 4 or 5 miles west of Somerville, whence it flows a dis-
tance of 45 miles to its entrance into Raritan Bay at South Amboy.
It is a tidal and navigable stream from the bay to the city of New
Brunswick, a distance of 14 miles. The shad fisheries of Raritan River
in 189G consisted in the use of 11 fyke nets, worth $550, which were
set near the mouth of the river from March 1 to June 10. They were
operated by 1 man using 1 boat, worth 860, and the .catch of shad
approximated 2,500, which were sold locally at $938. These tykes are
also set from September to December for striped bass.

In that section of the New Jersey shore bordering New York Bay
and ITudson River many shad are caught each year, the yield in 1896
being 217,858, of which 49,758 were caught in fyke nets in New York
Bay and 168,800 in stake nets in Hudson River. A description of the
entire fisheries of tlfese water areas is given in the chapter on the
shad fisheries of’ New York State,

¥, R, 98——16
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The shad fisheries of New York State are located principally in
Hudson River and the sections of New York Bay leading thereto, over
98 per cent of the yield in 1896 being obtained in those waters. A
few shad are also obtained in the Nissequague River, Little Neck Bay,
Gardiner Bay, Long Island Sound, and Great South Bay, but the catch
in the last three bodies of water is merely incidental to the taking of

other species of fisl

1.

The following series of tables shows the extent of the shad fisheries
of each water area of this State:

Statement, by water arcas, of the number of persons employed in each branch of the shad
fisheries of New York in 1896,

Number of fishermen.

W Gill-net. ! 'r_otiul,
aters. i exclu-
: Pound-|Fyke- ¢ i s

ine. .| 8ive o
Drite. | Stako. | Polo. | "% | net. | tet. |SPORF Iduruca.

tion.

Shores-
men.

Total

New York Bay:

Jower BaY ccoveeicieeifinreene]ececcec|onncenfieeanans
Gravesend Bay .....o.oofeereeejocceaefineceefianiians
The Narrows ........... b b1 O O
Upper Bay ..oceveeriac]eee-.n. ) O I P
Hudson River.. 583 64 250
Little Neck Bay.... b2 RN
Nissequague River....... YO0 DR R P
Total oovvvnnnnnnnns 85 2 250

Statement, by water arcas, of the number of boats, apparatus, elc., employed in the shad
Sisheries of New York in 1896.

. | Boats. Drift nets. Stake nots. Pole nets.
Waters. ! et T - T
jNo.| Value. No.}Longth.|anue. No. |Length.|Value. No. Length.: Value,
— - | —] - ,
New York Bay: ; | Yards. I Yards.
Lower Bay .coeecenecnnnn. 6| $530 [...%|eeaenaen
Gravesend Bay........... 6| 600 |.oofececer.ilriaad|.
‘T'ho Narrows. ............ 59 | 3,620 {106 | 46, 900
Upper Bay coceeeeenaeaa 101 2,000 ool oeiinaieneen s 302 - 2,410
Huadson River.............. 447 |18, 774 (337 (164,020 23,425 11,000+ 8,438
Long Island Sound: :
Nissequagte River....... 12 240 | 12 408 | 124 [ceveen anennn.
Little Neck Bay..-....... 7 401 | 1 760 80 [...... [-omueens
Total.evenenienannont 547 |26, 165 456 212,088 30,189 (1,401 | 10,854 | 3,778 | 2., 445 | 100
I ' __________ ! —_— . —e .....i_____. f—
i Soines. Pound nets.! Fyke nots. I Spears. | Shore Total
Waters, . ! —— seme— | . - rop- \n(lyltxr:.)
i No. Longth.an.lue. No. \'n]uc.i No. |Value.: No. |Value., erty. | :
New York Bay: :
Lower Bay..ccoieeeieinarcnanfoaen . 81,530
Gravesend Bay ........ 2, 050
‘I'ho Narrows .... 10, 530
U[)p(ar 1 . 5,010
Hudson River ..... 4,880 | 55,392
Long Island Sound:
Nissequagie RIVer ..oeow ooiijeeceeeanloeiifiin o aiioneefoneenns 20 $20 |....... 384
Little Neck Bay.... ceedd 61,430 | ........................ 100 | 2,011
9,607 , 5,840 ;| 12 i 54| bs5| 20 20 | 7,130
|

3,630 |

. 77,807
|
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Statement, by water arcas, of the yield of shadin cach form of apparatus employed in the
fisheries of New York in 1896,

l Drift nots. Stake nets. Pole nets. Seines.
Waters.
No. | Value.| No. | Valuo.| No. |Value.| No. |Value.
New York Bay: ‘ ‘
Tho NArrows ccececeveecnenenens 63,500 | $7,620 |.oveoeei|ioriomdnniinaoriiianiiiociiniiiaiannas
Upper Bay.... T R 30,000 | 83,600 |.ocveuer|ocnrennn]emonaaaidiiaao

Hudson River 207,178 | 42,958 | 38,976 | 6,233 | 14, 800 $616 | 68,345 ° $8,9901

Long 1sland Sound:

!
Nissequagne River.............. 1,266 ) U S PN PP (R s eaerons
Little Neck Bay ..o.ovveevnnnnn.. 128 F T T P P [eeereees
Totnl covveeennnnncennaenaas 362, 062 | 50,038 | 68,975 | 9,833 : 14,800 | 616 | 68, 345 8, 091
. — ! —
Pound nets. Fykeo nots. Spears. l Total,
Waters.

No. |Value.{ No. |Value.| No. | Value.| No. { Value.

New York Bay:
Lower Bay......... caseen Ceereeee 14,000 :
Gravesond Bay «...........ill 1,630 .
The Narrows ... ;
Upper Bay...
v

14,000 | $1, 080
...| 6,430 771
.| 63,500 7, 620

...| 30, 000 3, 600
Hudson River... .1420,008 | 58,921
Groeat South Bay.. . . 61
Gardiner Bay............. . i . .| 4,391 1,031
Long Island Sound . . 1 -. 516 145

Nissequaguo Rive: 1,738 429

Littlo Neck Bay .. 1,777 675

Total ceeenmenneeiicieianna-s 22, 650 i 3,041 | 5,600 699 5 482 l 115 642,814 | 74,833

a Incidental catch.

NEW YORK BAY.

The numerous bodies of water leading from the ocean to the mouth
of Hudson River have several designations, but the name New York
Bay applies to the whole area from Sandy Hook to thé Battery. The
near approach of Staten Island to the western end of Long Island
divides the bay into two unequal portions, known as Upper Bay and
Lower Bay. The general form of Lower Bay is that of an equilateral
triangle, each side of which approximates 156 miles in length. Upper
Bay is about 5 miles long and 3 or 4 miles in widith., Conunecting the
two, occupying the space between Long lsland and Staten Island, are
the Narrows, the least width of which approximates 1 mile. At the
extreme upper end of Lower Bay, occnpying the cove between Coney
Island light and Fort Hamilton, is Gravesend Bay, a small body of
water covering about 2 square miles. The fisheries of each of these
water areas are described in succession. ‘

Lower Bay.—The shad tisheries of Lower Bay are confined to the use
‘of several pound nets on the shore of Staten Island between Elm Tree
beacon and Fort Tompkins light. These nets are set separately in 12
to 15 feet of water, and are worth about %250 each. Four were used
in 1896, requiring 18 men and 6 boats, the value of the latter being
$930. The season began April 1 and ended about the middle of June,
and the catch approximated 8,400 roes and 5,600 bucks, valued locally
at $1,680,
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Gravesend Bay.—The shad fisberies of Gravesend Bay in 1896 were
represented by 2 large pound nets and 2 rows of fyke nets, set in from
10 to 25 feet, the pound nets being set individually and the fyke nets
with 30 in one row and 4 in another. The pound nets are larger than
those on the shore of Staten Island, and are valued at $600 each. It is
necessary to have two sets of twine, since the large quantity of drift
and refuse becoming fixed to them prevents their being operated more
than a week at a time. Tach of the fyke nets has five 14-foot hoops
with two funnels to the net. The catch of shad by the 2 pound nets
numbered 973 roes and 652 bucks, worth $195, while the fyke nets caught
2,880 roes and 1,920 bucks, valued at $576.

The Narrows.—Each season a large number of shad drift nets are
operated in the Narrows, the season beginning usually about April 1,
two or three weeks before the Hudson River season opens, and closes
about May 15. The nets average 400 yards in length with 5§ to 54 inch
mesh, and cost about 875 each.  On account of the extensive navigation
through this channel it is necessary to operate the nets 25 or 30 feet
below the surface, this being effected by long buoy lines, the most usual
length being 26 feet. Iven at this depth the snction of large steamers
frequently entangles the nets in a mass and sometimes even lifts them
up into the screws, In 1896 there were 59 boats drifting nets in the
Narrows, using 46,900 yards of twine and operated by 120 men. The
catch was much ]e%s than usual, the total number of shad taken being
38,100 roes and 25,400 bucks, \alucd locally at $7,620. Most of the
ﬁshermen live on Staten Island and at Bay Ridge, Fort Hamilton, and
Gravesend on Long Island. The others live ‘up the river” and else-
where and rendezvous at Fort Hamiltonn during the fishing season.
The latter operate also to some extent on the Hudson, but the Narrows
is their principal fishing-ground.

Upper Bay.—In the Upper Bay shad were taken by means of stake
nets and fyke nets set along the western side of the bay on the Jersey
Flats, between the northern end of Staten Island and Bedloe Island.
The stake nets were owned by fishermen from Bay Ridge, and were set
in 4 rows containing 151 ‘“stations.” The abundance of drift matter
and other refuse in the water necessitated the use of two sets of nets,
each remaining in the water about a week, thus requiring 302 nets for
the 151 ¢“stations.” The nets were each 24 feet long by 28 feet deep,
with 5}-ineh mesh, and were set with the top from 10to 12 feet below
‘the surface of the water. The poles were from 60 to 70 feet in length,
and 26 feet apart in the rows. To operate these 4 strings of nets
required the services of 21 fishermen, using 10 boats, valued at $2,000,
The season began about the 1st of April and lasted six weeks, the total
yield of shad approximating 30,000 in number, of which about three-
fifths were roes. The fyke nets are owned by fishermen from Hudson
County, N.J. The yield in the 214 used in 1896 numbered 27,267 roe
shad and 22,491 bucks, for which the fishermen received $7,337.
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HUDSON RIVER.

In point of commerce the Hudson is the most important river of the
United States, and formerly its shad fisheries were the most valuable
on the Atlantic seaboard, but in this particular it is now surpassed by
several other rivers. Its sources are in the Adirondack Mountains in
Essex County, whence it flows in a general southeasterly direction
about 110 miles to Sandy Hill, and thence almost due south nearly 200
miles, to its entrance into New York Bay. From New York Bay to
Picrmont the width is from 1 to 2 miles; between Piermont and Haver-
straw it expands into Tappan Bay, with a length of 12 miles and a
width of 4 or 5 miles; while from Haverstraw, 34 miles distant fromn
New York, to Albany the width of the river varies from 900 to 300
yards. At Troy, 6 miles above Albany, it receives its principal tribu-
tary, the Mohawk, whose volume of water is greater than that of the
Hudson above that point. Above Troy the river partakes of the
characteristics of a large mountain stream, with numerous falls and
rapids. .

At Troy there is a State dam, built in 1826, of log cribwork filled in
with stone, 1,100 feet long and 10 feet high, which forms an impassable
barrier to the farther progress of shad except wheu the water rises
above the crest of the dam during high freshets. There was formerly
a fishway in this obstruction, but it was destroyed by a freshet several
years ago and has not been replaced. At Mechanicsville, 9 miles above
Troy, there is a dam of cut-stone masoury 16 feet high, built in 1882,
Three-quarters of a mile above is a dilapidated log dam with an original
height of 8 feet. At Stillwater, 3 miles above Mechanicsville, there is
another log dam, forming an irregular line 6 feet high across the stream.
Above Stillwater the river is comparatively level for a distance of 12 or
13 miles, almost to the Saratoga dam, which is of stone, 8 feet in height,
bailt in 1873. Above Saratoga there are several other dams from 2 to
16 feet in height, among which are those at Xort Miller, Fort lidward,
Sandy Hill, Glens Falls, Palmer Falls, etc. Prior to the construction
of the Troy dam, in 1826, shad ascended the Hudson to the falls at
Sandy Hilly 50 iles above Troy, and up to fifteen years ago they were
taken in some abundance within a short distance below Troy. But
during recent years there bas been little fishing above Castleton, a
short distance below Albany.

Shad enter the Hudson usually during the first week in April and
remain until the last of June. The legal season extends from March
14 to June 15 of each year, with a close time operative from sunset
on Saturday until sunrise on Monday of each week. The fisheries
extend from the mouth of the river nearly to Albany, the river being
well filled with twine up to Hudson, in Columbia County, while above
that town few fish are taken. The yield fluctuates considerably from
year to year. In 1880 there were 711 men employed and the cateh of
shad uumbered 639,000. In 1885 tho yield was reported at 1,174,835,
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in 1886 at 1,300,949, and in 1887 at 1,5668,634. In 1895 the yield was
1,155,610, but in 1896 only 588,898 shad were taken in this river, the
local value of which was 883,237. Of this yield, 207,178 were caught in
drift nets, 180,775 in stake nets, 68,345 in seines, 41,800 in pole nets, and
800 in fykes. The catch by the New Jersey fishermen numbered 168,800,
while 420,098 were taken therein by residents of New York State.

The following table shows by States the number of persons employed
in each branch of the shad fisheries of the Hudson River in 1896:

Fishery. New Jorssy.| Now York. Total.

Driftnet .c..covaeeeeninnaans 583 583
Stake-uet 64 240
Pole-net.. 2 10
153 1 (T T 260 250
KO DO o eseceenenecnnreaeaceceaiesiocancecnccacasccacancns 8 6
Shoresmen [ | 9
Total exclusive of duplication 010 | 1,086

The following table shows by States the apparatus employed in each
branch of the shad fisheries of the Hudson River in 1896:

' ‘ New Jersey. New York, Total.
Apparatus, etc. e
' Number. Value. Number. | Value. ' Number. | Value.
Boat8....coiiicceeaceaaons | 69 $4, 005 447 $18,774 516 $28. 679
Driftnets . ccoveeninmenaaiatomaaai i 337 23,425 387 23, 425
Stake nets. . | 1,518 7,426 1,009 2, 268 2,017 9,683
Pole nets . 12! 510 2 100 14 610
L3 T 41 5,840 41 5, 840
Fykomnets «oooveoniiiioioiin iamiiieaiiiaiiiaioas 20 105 20 105
SLOre Property «eeeeeeeeecesiveeenceenann | L1753 [eeeeenionnn. i 4,880 ... 6,055
Total P 55,392 ieiieeiil... 69, 407

The following table shows by States the number of shad canght in
each form of apparatus in the Hudson River in 1896:

New Jorsey. ll New York. Total.
Apparatus. - - I LT —
Number. ’ Value. | Number. Value. Number. i Value.
- (.
Drift Det8.eeeeenecaeieneesliaeaaeenalieiiiaiaaa, | 297,178 $42, 058 297,178 $42, 058
Stake nets ... . 141. 800 $20, 590 38,075 6,233 180,775 26, 823
Polenets. . 27, 000 3,726 14, 800 616 41,800 4,342
Seines ....coviiiiiiiineiii]iiinniieaa el 68, 345 8, 891 68, 345 8,001
Fykenots...cveeeernenienaeoeeenniciii]ieoenennnns 800 123 800 123
Total ccveeevnnnennnnnn 168, 800 i 24,316 . 420,008 58, 921 588, 898 | 83,237
1

Drift nets are used on the Hudson from the New Jersey line to within
a short distance of the Troy dam. In the lower half of the river,
below Saugerties in Ulster County, the nets range from 450 to 1,000
yards in length, with an average of about 500 yards, but the length,
as well as the depth, depends on the size of the channel in which they
are operated, the nets being as large as the width of the channel
admits. The largest nets are used at Hyde Park, Highland, West
Point, and Verplanck Point, the last named being the ceuter of the
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most exteusive fishery on the river. To avoid injury from vessels,
the buoy lines are so arranged as to permit the net to drift 6 to 30 feet
below the surface. The drift nets reported from this river in 1896 num-
bered 337, with an aggregate length of 206,590 yards and value of
$23,425, while the catch aggregated 162,385 roe shad and 134,793 bucks,
valued locally at $42,958,

The upper limit of the stake-net fishery is Croton Point, on the east
gide of the river, just above Sing Sing, while on the west side the upper-
wost limit is Nyack, Rockland County. The stake nets north of the
Jersey line are small and inexpensive, costing about $1.50 each, being
set on the flats in shallow water, not over 15 feet deep. The catch by
the shoal-water nets in 1896 was uunusually small, as the shad kept
well out in the channel. In 1895 the fish ran more inshore, so that
those nets made good catches. The stake nets between Alpine, N, J.,
and the mouth of the river are much larger and are set on the edge of
the channel, in water 20 to 50 feet deep. The usual dimensions of these
nets are 90 meshes long and 100 meshes deep, with 5 inch mesh; many,
however, are 100 meshes square. The depth necessitates poles of great
length and strength, hickory and white oak Deing used generally. The
nets are set in rows of 256 or 30 each, running from the shiore to the
middle of the channel. On the New York side there were no stake
nets below Fort Washington Point, and between there and Yonkers
there were but 3 rows, containing 120 nets; but on the New Jerscy
side, between the mouth of the river and Alpine, opposite Younkers,
N.Y., there were 1,518 stake nets in 1896, which caught 141,800 shad—
more than one-fourth the yield of the entire river.

The stake nets in the extreme lower ¢nd of the river are subject to
considerable damage from the vessels continually passing, the greatest
amount of injury being done at night, when it is not always possible
to avoid the twine., Not infrequently a fisherman will have one-third
of his nets destroyed in a single night, and a large percentage of loss
in this manner is always expected. However, the fishermen claim that
much of the damage is the result of pure indifference on the part of
vessel captains, who make no effort to avoid the twine. The total num-
ber of stake nets on the river in 1896 was 2,617, aggregating 21,170
yards in length, and valued at $9,693, and their catch numbered
106,065 roe shad and 74,710 bucks, worth $26,823. Of this yield 85,080
roes and 56,720 bucks were taken in the 1,518 nets set on the New
Jersey shore, and 20,985 roes and 17,990 bucks in the 1,099 nets set in
the New York portion of the river,

A third form of gill net used on the Hudson River, known as the
“pole net,” is similar in construction to the drift net, but its mode of
operation is somewhat like that of a stake net. The net isa continuous
section, 200 to 250 yards in length, costing from $40 to $60. I’oles are set
on the edge of the channel about 35 feet apart, and to the lower side of
which the net is fastened at the commencement of every flood tide by
means of ¢ arms8?” or ropes 6 feet long. At theend of the 1lood tide the
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net is lifted, the fish removed, and the net is again set at the beginving
of the succeeding flood tide. There were but 14 of these nets on the
river in 1896, but they were quite successful, the average catch being
about 3,000 shad, and another season will doubtless witness an extended
use of thiy form of apparatus.

Compared with those of the Delaware River, the seine fisheries of
the Hudson are of little importance, a single seine on the former stream
taking more shad each year than the 40 or more on the Hudson. The
seines range in length from 120 to 500 yards, with from 2 to 24 inch
mesh in the bunt and 4-inch to 5-inch mesh in the wings., The seven
operated in the lower 80 miles of the river take few shad, their catch
consisting principally of alewives and other species. The most exten-
sive seine fishery on the river is near Kinston Point, where two seines
are operated by steam launches from a scow anchored in the middle of
the river, the catch by which in 1896 numbered 7,200 roe shad and 4,800
bucks—nearly one-fifth of the entire seine catch on the river. The total
shad yield of the 41 seines operated in 1896 was 41,757 roes and 26,588
bucks, valued locally at $8,991.

GREAT SOUTH BAY AND GARDINER BAY.

A few shad are caught incidentally in the pound nets set in Great
South Bay, the yield in 31 pound nets set in the spring of 1896 being
reported at 196 roes and 168 bucks. This swmall catch was due to the
lateness of the period when the nets were set.

In the pound nets at the eastern end of Loug Island Sound, between
Montauk Point and Orient Poiut, some shad are taken each year. The
nets are most numerous in Fort Pond Bay and Napeague Bay and along
the shores of Gardiner Island. Shad are caught during April and
May and are obtained in greatest number on the eastern side of Gardi-
ner Island. The total number of nets in 1896 was 105, and their catch
of shad numbered 1,600 roes and 2,791 bucks. for which the fishermen
received $1,031,

LONG ISLAND SOUND,

Most of the shad entering Long Island Sound pass along the north-
ern shore of that body of water and enter the large tributaries flowing
into it through the State of Connecticut, very few being taken on the
New York shore. Of the 74,319 shad caught in this sound and tribu-
taries in 1896, 70,288 were taken along the northern shore and in the
rivers flowing therein, while only 4,031 were taken along the southern
ghore. Of the latter, 516 were taken in pound nets near Orient Point,
1,738 in Nissequague River, and 1,777 in Little Neck Bay. . Shad doubt-
less run into the other small bays and tributaries along this shore, but
in numbers too small to warrant the establishment of fisheries. The
shad fisheries of the three scctions above noted will be described sepa-
rately, while those of the waters tributary to the northern side of Long
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Island Sound will be described in the chapter on the shad fisheries of
Connecticut,

In the pound nets at the eastern end of the sound on the Suffolk
County shore, between Orient Point and Horton Point, a few shad are
taken incidentally with other species. These nets run out from the
shore into 20 or 30 feet of water, one net being the usual number to the
string. In 1896 there were 14 pound nets in this locality, and the eatch
of shad numbered 210 roes and 306 bucks, valued at 8145,

Nissequague River.—Westward of Horton Point no shad are taken
oun the southern shore of Long Island Sound until Nissequague River
is reached. This is a small sand-hill stream extending from Smith.
town Bay for several miles into the interior. While shad have been
caught in this streawmn for a number of years, yot fisheries have been
prosecuted only during the past two or threc years. The fisheries
were most extensive in 1896, when drift nets were operated at various
times, catching 1,256 shad from May 1 to May 13. On the night of
May 13 fishing was stopped by the local authorities, the twine being
destroyed and arrests made of a number of the fishermen. After that
date many of the fishermen engaged in taking shad by the means of
spears, it being easier to elude arrest when so engaged than when using
a drift net.

The number caught by spears from May 13 to the end of the season,
about June 12, approximated 482, over half of which were roes. This
made a total of 1,738 shad taken in the Nissequague in 1896. If the
operations of the fishermen had not been interfered with the yield for
the season might possibly have approached 5,000,

Little Neck Bay.—This bay is quite shallow and covers only 2 or 3
square miles. Strictly speaking, it is not a tributary of Long Island
Sound, but rather of 1iast River, and it is ¢laimed that the shad enter
this body of water by way of East River and the Narrows and not
through Long Island Sound. Seasouns of scarcity in Little Neck Bay
are usually coincident with those in New York Bay and Hudson River,
and not with those in the Connecticut. Shad have been taken in Little
Neck Bay each season for many years, the principal apparatus employed
being pound nets, which are set from April 15 to about June 10, In
1896 ther's were 6 nets used, worth $1,430, but the yield of shad was
unusually small, numbering ouly 776 roes aud 873 bucks, for which the
fishermen received $529. One pound net, which in 1896 caught only
29 shad, yielded 1,154 in 1895, and prior to 1890 the average annual
catch was about 2,000 for each net. A single gill net was used in this
bay in 1896. This net was 760 yards in length, and the catch numbered
92 roe shad and 36 bucks, valued at $46, making a total of 1,777 shad,
worth 8575, taken in this body of water.
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THE SHAD FISHERIES OF CONNECTICUT.

The extent, by water areas, of each branch of the shad fisheries of
Connecticut is presented in the following series of tables:

Statement, by water arcas, of the number of persons employed in each branch of the shad
Jisheries of Connccticut in 1896.

! Total, ox-
Waters. Drift-net. Seine. clusive of
duplication,

Long Island Sound: e

Connecticut RIVer.....c ceeeeececacencactancccossccceancnacanns 04 130
Housatonic River .... PO 34 45
Bridgeport Harbor .....c..coviniiiniaiaan. . [ 6
Pine Creek ...ccevvveenann. R -4 4

TOtaAl cvvecarereceriernsocananaeccscaccesonans . 138 53 185

aIn Long Island Sound o number of men operato pound nets, in which shad are taken incidentally,
but there are no rogular shad fisheries on the Connecticut shore of that sound.

Statement, by water areas, of the boats, apparatus, eto., employed in the shad fisheries of
Connecticut in 1896.

Boats. Drift nets. Seines. Shore | Total

Waters. —_—- - - prop- |invest-

No. | Value.| No. ILeugth. Value.! No. Length.’ Value.| orty. [ ment.

Long Tsland Sound: Yards. Yards. |
Connccticut River....| 59 | $1,200 48 | 13,858 | $3,321 121 1,883 $803 $465 | $5,849
Housatonic River..... 34 466 29 | 5,640 820 5 1,165 380 370 2,546
Bridgeport Harbor ... 5 80 51 540 F L SN PN PO 100 258
Pino Creek ........... 4 60 4| 155 P1:3) DO PP ; ........ 20 126
Total ..uvenrennes 102 | 2,306 | 86 | 20,108 ‘ 4,265| 17 3.048| 1,243 | 95| 8,700
' 1 :

Statement, by water areas, of the yield of shad in each form of apparatus employed in the
fisheries of Connccticut in 1896.

Drift nets. E Seines. ‘Pound nets. Total,
Waters. l -

No. | Value.! No. | Value.| No. | Value.| No. | Value.
Long Island Soand ...c..veneenieefierenznlozrenzee adl ‘ $10 1a7,003 | $1,669 | 7,134 | $1,679
Cobnceticut River. ... oaaanns 45,851 | $8,244 [ 05,830 | 1,264 i.... ..1 51,600 9, 508
Housatonic River................ 8,286 | 2,072 1,502 399 9,878 2,471
Bridgeport Harbor . 285 | ........ \ 1,017 285
Pine Creek .cccececececrreccanee. y 138 j..eeenn. | ‘ ........ .. 569 139
Total coeeeiroccninienaaians 55,723 | 10,740 | 7,472 ‘ 1,673 1 7,093 | 1,669 | 70,288 | 14,082

a Caught incidentally in apparatus set especially for other fish than shad.
b Of these, 146 shad, worth $30, were taken in seines operated especially for alewives.

LONG ISLAND SOUND.

This sound, occupying the coastal depression between Long Island
and the shore of Connecticut, approximates 115 miles in length and 15
to 25 wiles in width, It is comparatively shallow, the depth in the
eastern portion being usually less than 200 feet, while in the part west
of Connecticut River it averages from 75.to 100 feet. At its eastern
end there is a chain of islands extending in a northeasterly direction
from Long Island to Rhode Island, and through the passages between
these islands the waters of the sound mingle with those of the ocean,
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the principal channel being the Race, between Little Gull Island and
Fisher Island. At its western end the sound connects with the waters
of New York Bay through a long narrow passage known as East River,
which separates the western end of Long Island from New York City.
Throughout its length, except near the mouth of the large rivers, the
density of the water is very littleless than that of the ocean. The prin-
cipal river tributaries are the Thames, Connecticut, and Housatonie,
which bring down large quantities of fresh water.

While some shad doubtless enter Long Island Sound through East
River, the great bulk passes through the RRace at the eastern end. They
appear usnally about the second week of April and are taken first in
the pound nets set immediately west of the mouth of Connecticut River.
Most of themn pass up the Connecticut, but a large number proceed west-
ward, a few being caught in the pound nets set along the shore, while
others enter the Housatonic and some of the smaller streams of Con-
necticut and Long Island. The run into these waters during recent
years appears to be much smaller than formerly. The catch in 1896 in
the sound and its tributaries numbered only 74,321, of which 51,690 were
taken in the Connecticut, 9,878 in the Housatonic, and the remaining
12,753 along the shore of the sound and iu smaller tributaries, whereas
the catch in the Connecticut alone was formerly half a million or more.

While a few shad are caught in Long Island Sound proper, there are
no fisheries dependent exclusively on that species. At the southeastern
end, on the shore of Long Islaud between Orient Point and Horton
Point, there are a few pound nets each year which take some shad, the
number of nets in 1896 being 14, and the yield of shad numbering 516.
Very few shad run along the northern shore of Loug Island Sound east
of Connecticut River, aud in the 77 pound nets there in 1896 only 244
shad were caught. In 28 of those nets not a single shad was taken, and
20 was the highest number caught in any net. In 1895 the 182 pound
nets on that shore yielded 290 shad.

Betweon Conunecticut River and New Haven Harbor shad are some-
what more numerous, and a pumber are taken in the pound nets.
Immediately at the mouth of the Counecticut, between the jetties and
Cornfield Point, there were 3 pound nets in 1896, which yielded more
shad than all the rest of the nets in the sound., They were set about
the 10th of April, and from that time to the middle of June the three
caught 4,592 shad, worth $1,083, of which 2,327 were roes and 2,265
were bucks. Seven or eight miles west of the above three nets, hetween
Duck Island and Kelsey Point, there were three other pound nets,
which yielded 197 roe shad and 295 bucks. A 100-yard seine, operated
at the mouth of the Hammonasset River in 1896, caught 16 roe and 256
buck shad among other species. The area occupied by the G pound
nets above mentioned was formerly the location of one of the most
profitable shad fisheries on the coast. As late as 1885 there were 49
pound nets in that section, which yielded 123,100 shad. In 1886 there
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were 48 nets and the catch numbered 69,900, while in 1887 the number
of nets was 46 and the yield of shad 61,950. Pound nets were set in this
gection for the first time in 1849. The largest catches were made from
1863 to 1871 and from 1875 to 1880. During 1872, 1873, and 1874 adverse
legislation restricted the use of these nets to three days in the week.

The following summary shows the number of shad taken annually
during o series of years in a single pound net located at Money Point,
about 6 miles west of the mouth of the Connecticut River, the location
being the same each year:

| No. of |l | No. of | No. of " . No.of
Year. ahad. I-. Year. | “sbad. " Year. shad. |[ Year. shad.
" -
3,043 l\ 1884.......... I 12,265 .~ D E17 b PR \ 8,271 " 1880..c.cceenn.s 13,275
5,183 | 1865.... [ 0,410 ; 1873........... 7,343 ' 1881........... 10, 500
6,111 51 1866.. 10,504 %l 1874 ¢ 29,200 | 1882... - 9,637
3,000 || 1867.. 12,500 ' 1875 20,037 ' 1883... 6, 200
6,000 | 18G8.. 13,000 | 1876... 11,041 |: 1884... 7,200
6, 106 (1 1869.. 11,000 | 1877... ...l 10,465 | 1885 \
6,855 | 1870 16,568 1, 1878 b4, 550
10,730 “ 1871 19,508 | 267911000 \ 19,175 |
i «
« Law restricted fishing to threo days in cach week. b Neot vory much injured by jelly-fish.

Between Hammonasset Point and New Haven Harbor there werc 15
pound nets set in the spring of 1896 for menhaden and other species,
which yielded 724 roe shad and 864 bucks. Of these, 206 roes and 285
bucks were taken in one net near the mouth of Farm River, whereas in
1895 943 shad were taken in 3 nets set in the same locality. In 1886
there were 27 nets between Hammonasset Point and New Haven har-
bor, which yielded 10,300 shad, while in 1885 30 nets in the same
locality caught 18,200. In 1887 there were 38 nets in the locality
named, and the yield of shad was 9,300, The only apparatus which was
operated on the Connecticut shore west of New Haven Harbor in which
ghad are reported to have been caught, was1 pound net at Welch Poiut,
pear the town of Milford, which yielded 177 shad in 1896 and 189 in
1895.

THAMES RIVER.

This river is really an estuary of Long Island Sound, extending 156
miles northward to Norwich, where it receives the waters of the She-
tucket and Yantic rivers. Its width varies from a quarter to half a
mile, except that near the mouth it is a mile or more wide, forming the
excellent harbor of New London. On both the Shetucket and Yantic
rivers there are numerous dams extending to within a short distance of
their entrance into the Thames, forming complete barriers to the ascent
of fish. Previous to 1880 a considerable number of shad were caught
in Thames River, the yield during the height of the season being
geveral hundred daily, but during the past ten or fifteen years very few
have been taken. In 1885, 300 were reported; in 1886, 43; in 1887, 27;
and in 1888 only 4 were caught, while in 1889 aud 1890 there were none
reported; in 1891, 2 were taken, and in 1833 there was 1, and since
that year uo shad have been reported from this river.
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CONNEOTICUT RIVER.

With the exception of Kennebec River, the Connecticut is the prin-
cipal shad stream of New England. This river rises in the extreme
northern part of New Hampshire, within half a mile of the Canadian
border, flows in a general southerly direction a distance of 375 miles,
forming the boundary line between New Hampshire and Vermont, and,
traversing Massachusetts and Connecticut, cpties into Long Island
Sound near the eastern end. It is navigable for steamers from the
mouth to Hartford, a distance of 50 miles. Above Hartford there are
numerous falls, the most important being Enfield, Holyoke, Turner,
Bellows, Olcott, and McInloe, all of which are provided with dams for
developing water-power.

At Enfield, 66 miles from the sound, the river descends over a rocky
bed, with a fall of 32 feet in a distance of 5 miles. A dam 1,500 feet
long and 4 feet high, built of logs filled in with stone, extends in a
broken line across the river. Originally this dam consisted of two
wings running out from either side of the river, leaving an opening of
150 teet for navigation purposes. This opening was closed about fifteen
years ago by a new section of dam 5 feet high, in the middle of which
there is a fishway 40 feet long. Windsor Locks Canal permits the
passage of small boats around the obstruction. The Enfield dam has
caused much irritation among the fishermen above that point, especially
among those in Massachusetts. In 1886 the general assembly of that
State adopted a resolution suggesting mutual measures on the part of
the States of Counecticut and Massachusetts toward overcoming this
obstruction, but no satisfactory result was accomplished.

The Holyoke dam, 18 miles above Enfield, extends entirely across
the river, with a length of over 1,000 feet and a height of 35 feet. It
was completed in 1849 and is one of the most substantial constructions
of its kind in the country, developing about 15,000 horse-power, used
mainly in the manufacture of paper. During freshets the water on the
crest of the dam is sometimes several feet deep, but ordinarily there
is little overflow. A condition was imposed in the charfer that the
Holyoke Water Power Company should pay for the fisheries destroyed
above the dam, and this requirement was complied with. Under a
provision of the common law enjoining owners of dams high enough to
stop the passage of fish to provide a suitable fishway, the Holyoke
company was directed to build a fishway. The company contended
that it was exempt from this common-law injunction because it already
had paid for the fisheries destroyed above the dam, as required by the
charter.

In a very interesting case, involving the rights of river fisheries, of
the water-power corporations, and of the eminent domain of the State
over both, the United States Supreme Court, affirming the decisions of
the supreme court of Massachusetts, decided that as the dam had
injured tho fisheries below as well as destroying those above that
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obstruction, it was subject to the cominon-law provision and must
build a fishway. The fishway was completed in 1873, it being after the
Brackett plan, a modification of the Foster fishway. It is one of the
largest and most expensive ever constructed, being 440 feet in length,
with a general inclination of 1 foot in 15, divided into compartments
or bays by means of L-shaped partitions that extend at right angles
from the sides, causing the water to wind through such a long, cir-
cuitous course that it actually runs about 1,500 feet before it emerges
at the lower end. As the height of the dam is 30 feet, the fall of the
water averages about 1 foot in 50 with little momentum, but it does
not appear that shad have ever passed above this fishway in guantities.

During the colonial period shad were abundant in the lower half of
Conuecticut River, ascending as far as Bellows Falls, 170 miles from
Loug Island Sound, where the abrupt descent of the river prevented
further progress. They easily passed Turner Falls, 50 miles below,
geveral thousand being taken there in a single day with dip nets.
The first artificial obstruction to their progress was the dam at Turner
Falls, erected in 1798, This obstruction prevented shad from passing
that point, and it also seriously affected the gpawning of salmon in the
river, but, as there were areas below Turner Falls suitable for shad
spawning, the run of this species below that point was not apparently
injured.

In 1849 the dam at Holyoke was completed, cutting off 36 miles more
from the upper limit of the shad run,including many spawning-grounds,
The effect of this is shown distinetly in the reliable accounts of the
catch made at the Parsonage seine fishery, near the mouth of the river.
The average annual yield of shad from 1827 to 1836 was 10,376; during
the succeeding ten years it was 9,332, the slight decline being perhaps
attributable to increased fishing at near-by points. The erection of the
Holyoke dam in 1849 prevented the fish from ascending to the upper
waters, and as they retreated down the river they were taken more
abundantly than formerly. The average yearly catch by the Parsonage
seine in the five years following the erection of the dam was 19,490 shad;
during the next ten years (1854-18G3) the average was but 8,364, and
for the following six years (1864-1869) it further decreased to 4,482
annually, less than one-half of the former yield.

For many years preceding 1881 the regulations of Massachusetts and
Connecticut in reference to the Connecticut River shad fisheries were
similar, a close season beginning Juue 21, and an interdiction prevailing
against the use of nets with less than 5-inch mesh. An increased use
of pound nets at the mouth of the river aroused much antagonism
among the up-river fishermen, especially those in Massachusetts, and
resulted in the spring of 1881 in an enactment by the legislature of that
State extending the open season to July 1 and permitting the usec of
pets with 2-inch mesh. The effect of this enactment is well shown in
the table on page 236. In 1880, by the use of 5.inch mesh, only 7,727
shad were taken in that portion of the Connecticut situated in Massa-
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chusetts, while the small mesh in the following season caught 38,382
sbad, nearly five times as many as during the previous year, the small
mesh permitting the capture of shad of all sizes. This resulted in a
greatly diminished catch during succeeding years. In 1882 the num-
ber of shad taken in that portion of the river was but 2,770, or less
than 8 per cent of the yield in the year previous, and the largest prod-
uct in any one season since has been but 3,591, or less than 10 per cent
of the yield in 1881. Since 1883 the product decreased annually, and
it does not appear that any shad have been taken in that portiou of the
Counecticut since 1-90. The average yield for the six years ending in
1881 was 16,100 anpually, and during the fifteen years following 1881 it
has been only 852 shad annually.

At present the Connecticut River shad fisheries extend from Long
Island Sound to Wethersfield, a distance of 40 miles, but they are most
extensive in the reaches between Essex and IHaddam. The yield in
1896 aggrogated 45,851 taken in drift nets and 5,839 in seines. The
fishery by drift nets is most extensive from Essex to Higganum, the
principal centers being Hamburg, Chester, Hadlyme, Higganum, and
Haddam.

The number of nets used in the river in 1896 was 48, of which 31 were
operated by men living in Middlesex County, 15 by men from New
Loudou County,and 2 by Hartford County fishermen. These measure in
length from 140 to 350 yards, averaging about 290 yards, with 53-inch
mesh, and cost about 870 each, each net requiring one boat, worth $20,
and 2 meun,

The season is dependent on the movements of ice in the river, but it
generally begins the first or second week in April and extends to the
third week of June. The legal season extends from March 1 to June 20
of each year, and fishing is interdicted from sunset on Saturday night
to sunset on the following Sunday night of each week.

Of the total yield in 1896, 22,197 were roes and 23,654 bucks, the price
received for the former being 35,200 and for the latter $3,044. Seines
were formerly the only apparatus. used for taking shad in the Con-
necticut, but these have been gradually superseded by drift nets. In
1896 there were only 12.seines used, most of which were operated
between Haddam and Wethersfield. These approximated 150 yards in
length, and several were used mainly for catching alewives, Their
yield of shad was the largest since 1880, numbering 5,839, valued at
$1,264. A seine at Wethersfield caught 2,799 shad in 1896, against 730
in 1895. Another seine at the sane place caught 1,894 shad in 1896 and
but 709 in 1895,

The following compilation shows the number of shad taken in Con-
necticut River during a number of years. Returns for years previous
to 1879 for that portion of the river situated in Connecticut are not
available. The South Hadley seine fishery, a short distance below the
Holyoke dam, was formerly the most valnable seine fishery above the
Enfield dam. The yield at that fishery is also noted iu the table.
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Table showing the number of shad taken in Connecticut River during a number of years,
also the yield at the South Hadley seine fishery.

o | e e
on- a88a- | - South on- assa- i South
Year- | pocticut. |chusetts. Total. Hadley Year. | neoticut. ! chusetta. Total. Hadley
fishery. | fishery.
45,000 || 1883 ....: 177,308 3,581 | 180,899 3, 009
35,000 || 1884 ....- 150,045 1,593 ' 151, 638 1,503
7,341 | 1885....0 190,300 1 192,018 1,718
8,807 || 1836....| 117,950 i 118,527 517
779 (1 1887 .... 80, 350 81,200 850
4,822 1 1888 .... 08, 450 69, 274 824
3,508 j 1889 .... 42,326 43,121 796
3,016 |i 1890 .... 34,318 34,376 58
10,741 || 1891.... 20, 503 20,503 |.oevnennn.
. 503 3,412 || 1892.... 18,876 1... 18,376 |.eocenn...
. ... 17,780 .. 8,169 |l 1893 .... 21,778 |... 21,778 |eeeen..tn
1870 ..... 436, 981 13,409 | 450, 390 6,200 || 1894 .... 38,776 |... 38,776 [..........
1880..... 269,918 7,727 | 277,645 4,008 | 1805.... 34,823 |.. 4,323 [ieeeiennns
1881..... 351,678 38, 382 | 390, 060 18,196 || 1806.... 61, 600 61,690 |..........
1882..... 272,003 2,770 | 275,673 2,114

From the preceding statement it appears that during the six years
following 1878 the shad yield aggregated 1,726,305; during the succeed-
ing six years it was 538,516, and during the six years ending in 1896
only 185,447 shad were taken in the Connecticut. The alleged reasons
for the continued decrease are summed up as follows: (1) The erection
of jetties at the mouth of the river, resulting in a change of the current
flowing therefrom through Long Island Sound; (2) pollution of water by
sewage and refuse from manufactories along the shore; (3) overfish-
ing, aud (4) the erection of dams across the stream, thereby preventing
the fish from ascending to the spawning-beds. It is questionable
whether the lirst-named factor has had any effect on the abundance of
shad. The jetties deflect the current only slightly from its natural
course, and should the shad not run up the Connecticut they would
doubtless appear in increased numbers at other points in Long Island
Sound, which does not seem to have been the case.

The second factor hras undoubtedly had a very deleterious effect on
the fisheries. That the sanitary conditions of the Connecticut are un-
favorable to the cxistence of shad admits of no doubt, the sewage from
the cities and the acid refuse from the numerous factories on the shores
of the stream so polluting the water as to make it unfavorable to the
existence of animal life therein. Especially-is this the case during the
summer months, when the young fish are in the river, the water becom-
ing so tainted with acids and refuse that the surface is frequently
spotted with dead fish., While the extensive fisheries have doubtless
materially assisted in bringing about the present depleted condition of
the Connecticut, yet they have merely hastened the work that would
eventually be accomplished by the dams and the unsanitary state of the
water, even if no fisheries existed. The most objectionable development
of recent years is the concentration of the fisheries near the mouth of
the river, nearly all the fish being caught before they have reached the
spawning-grounds, thus reducing natural reproduction to almost an
insignificant factor in keeping up the supply. It is apparent that the
future of the Connecticut River shad fisheries is far more dependent op
artificial propagation than has been the case in the past, But there ic
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little to be said favorable to further work of this nature unless improve-
ment be made in the conditions of the river. Were this accomplished,
artificial propagation could doubtless greatly increase the run of fish;
and if suitable restrictionswere applied to the fisheries the shad reach-
ing the spawning-beds between Haddam and Windsor Locks might also
tend to keep up the supply. .

Farmington River.—The Farmington is the only one of the several
tributaries of the Connecticut that has yielded sbhad during recent
years. It rises in Berkshire County, Massachusetts, and, flowing a
distance of 75 miles, enters the Connecticut about 5 miles above Hart-
ford. At Poquonock, 5 miles above the mouth, there is a log dam 4 or
5 feet high and 264 feet long, entirely crossing the river. Above this
point there are numerous other dams at short distances, forming a
complete barrier to the ascent of fish. IFormerly the shad fisheries
of Farmington River were of some local importance, but during the
past ten or twelve years the eatch has been small. In 1881 the yield
numbered 11,505, in 1882 it was 3,800, and in 1883 but 1,155 shad were
caught. Since then the yield has been very small, except in 1885, when
3,400 shad were caught by seines. In 1896 one seine was used to
obtain spawn for the State hatchery, catching about 500 shad, which
represents the full extent of the fisheries during that year.

TITOUSATONIC RIVER.

This river rises near Pittsfield in the western portion of Massachu-
setts, and, after flowing a distance of 123 miles, enters Long Island
Sound 4 miles east of Bridgeport. It is navigable for 13 miles to
Derby, where it receives its principal tributary, Naugatuck River, a
small rapid stream. A mile or so above Derby the Housatonic is
crossed by a stone dam 22 feet high and 636 feet in length, completed
"in 1870 at a cost of $430,000, and developing 1,500 horsepower, used for
various manufacturing purposes. The usual spring-freshet depth over
the crest is 4 or 5 feet. A fishway was built in this obstruction, the
designs being furnished by the late Mr. Foster, of Maine. Very soon
thereafter it appeared that shad would not pass above this dam, not
even attempting to onter the fishway, although many were seen in
immediate proximity to the lower end. The fishway was destroyed by
freshets in 1873 and has not been rebuilt. Above Birmingham the fall
of the Housatonic is very great, averaging 8 feet per mile. There are
a few dams, the most important one of which is at Lanesville, where
the fall obtained is 12 feet. Very few shad pass above the Birming-
ham dam, and none appear to go beyond Lanesville, 40 miles above the
mouth. In the early part of the present century, previous to the erec-
tion of obstructions on the river, shad ascended to Falls Village, 73
miles from Long Island Sound. At that point the river falls abruptly
over limestone ledges a total distance of 100 feet, forming a complete
barrier to the further ascent of fish.

It was reported in 1883 that 11 seines on the Housatonic caught

F. R. 98——17
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11,550 shad and 27 gill nets caught 4,500, a total of 16,050, and in 1884
that the yield in 12 seines was 39,000 and in 47 gill nets 13,000, making
a total of 52,000 shad taken on the Housatonic during that year. In
1885 the yield was 50,600; in 1886 it was reduced to 24,800, and in 1887
the catch of shad was still further reduced to 12,400. The present
fisheries are confined to the use of a few drift nets and seines between
the mouth of the river and Birmingham, the annual yield ranging from
8,000 to 15,000 in number. The drift nets in 1896 numbered 29, with a
total length of 5,640 yards, requiring 29 boats, worth $536, and 34 men.
Of these nets, 22 were used by men living on the east side of the river
and 7 on the west side. The season began about the middle of April
and extended to the third week ot June. The catch was not up to the
usual quantity, 8,286 shad being taken, of which 4,333 were roes and
3,951 bucks. In 1896 there were 5 seines operated below Birmingham
by men living on the Fairfield County side of the river. These range
in length from 150 to 250 yards, with from 3 to 5 inch mesh, and require -
three or four men and one boat for each. The seining season began
about a week earlier and closed three weeks earlier than the drift-net
season. The catch of sbad was 812 roes and 780 bucks, making a total
of 9,878 shad, worth $2,471, taken ou the Housatonic River.

Bridgeport Harbor, Pine Creek, ete.—In the harbor of Bridgeport, 3
miles west of Housatonic River, a few shad are taken each year, most of
them being secured in a channel known locally as ¢ The Gut.” In 1896
6 men operated 5 drift nets in that locality, and took 652 roe shad and
365 bucks, valued locally at $285. In Pine Creek, Black Rock Harbor,
Ash Creek, and several other small streams between Bridgeport and
Stamford, there are a few shad taken every season by means of short
drift nets. TFour shad fishermen, with an equal number of boats, are
reported from those waters in 1896, using 4 drift nets, the cateh in the
season extending from April 20 to June 10, numbering 342 roe shad
and 227 bucks, worth 8139,

THE SHAD FISHERIES OF RHODE ISLAND.

The shad caught in Rhode Island are taken incidentally in apparatus
set especially for other species, except that in Warren River 6 men used
3 pound nets, worth $920, 3 boats, worth $90, and shore property valued
at $120, catching 9,258 shad. The following table shows by water
areas the yield of shad in this State in 1846:

Statement showing, by water areas, the yield of shad in Rirode Island in 1896.

Pound nets. | Miscellancous. Total.
‘Waters. i —

No. | Value.| No. |Value.| No. | Value.

AtlanticOCORND.ccareevrrrevncncncnrercorasrsennnnaas| 1,001 $287 |.. 1,051 #287
Narragansett Bay. ... rrececeecrrrreeoccccicnennean. 2,163 580 1., 2,163 589
‘Warren River... ...| 9,258 2,408 Y, 258 2, 408
Pawcatuck River .............. ) P P 400 116
Providence-Blackstone River 500 142
Greenwich River..........ooiiiiiiiiiinaiaaans : 160 49
TOtBl veceeeonncontcencreemecccraccecanancacsan 12,472 3, 284 1, 060 308 | 13,532 3, 590
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OCEAN SHORE OF RHODE ISLAND.

Along the ocean shore of Rhode Island, from Watch Hill to Point
Judith, there are several pound nets each spring in which a few shad
are taken incidentally. These nets are set about April 20 and remain
until the fall, catching shad during the first two or three weeks in
which they are set, viz, from April 20 to May 10. There were 14 pound
nets in this locality in 1896, the total value of which was $16,800, and
their catch of shad is reported at 946, of which about 40 per cent were
rocs. The average weight of the roe shad approximated 5 pounds,
while the bucks averaged in weight about 3 pounds each. The roes
sold at an average price of 38 cents and the bucks at about 20 cents
each. On the shore of Block Island there were 4 pound nets in 1896,

valued at $4,900, in which 105 shad, worth $32, were taken. In 1895
the same 4 pound nets caunght about 200 shad.

NARRAGANSETT BAY.

There are numerous pound nets set each spring at various points in
Narragansett Bay, the principal species taken being scup, squeteague,
and sea bass. The nets are most numerous off the southern shore of New-
port Island, in Western Channel and between Sakonnet and Tiverton.
In these pound nets a few shad are taken each year, but this species
is rarely sufficiently numerous to receive special attention from the
fishermen. In the 98 nets in Narragansett Bay in 1896, the catch of
shad was 1,090 roes and 1,073 bucks. Over half of these were taken
in 39 nets set in the Eastern Channel, between Sakonnet Point and
Mount Hope Bay, the catch being 685 roes and 563 bucks. The largest
yield in any single pound net was 70 roe shad and 78 bucks, obtained
in a net off Rumstick Neck, at the northern end of Narragansett Bay
near the mouth of Providence River.

Warren River.—While a few shad run up most of the tributaries of
Narragansett Bay, yet they are not in sufficient numbers to support
important fisheries, and the only well-known shad stream in the State
is Warren River. This small stream is a tidal arm of Narragansett Bay
pear its northern limit. It is only a few hundred feet in width, about
10 miles in length, and contains no obstructions to the free passage of
fish. It has been an important shad stream during the last thirty years
at least. In 1880 it was reported that about 5,000 shad, with an aver-
age weight of 34 pounds each, were taken in 5 pound nets set in this
river. In 1896 there were 3 pound nets set at the head of the river,
near the Massachusetts State line. The shad season began April 20
and ended May 29, and the catch numbered 5,480 roes and 3,778 bucks,
valued locally at $2,408. This was an average for recent years, the
yield ranging from 6,000 to 12,000 annually.

Pawcatuck River.—The Pawecatuck formerly yielded a large number
of shad, but at present it is obstructed by numerous dams, which com-
plet;ely block the passage of fish, Yet a few shad are taken in the
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lower portion of this river each year, as well as in Old Warwick Cove
and Patowomut River, the aggregate yield in these waters averaging
about 400 annually, taken by means of seines, dip nets, ete.

Providence-Blackstone River.—The numerous dams and the sewage
from the city of Providence have served to almost exterminate shad
from Providence-Blackstone River. But each year a few hundred are
taken by seines, dip nets, and other contrivances, the yield in 1896
being estiwated at 500 in number.

Greenwich Bay.—Two seines hauled in Greenwich Bay in 1896 caught
108 roe shad and 52 bucks, which sold for $49.

THE SHAD FISHERIES OF MASSACHUSETTS.

There are no regular shad fisheries in Massachusetts, this species
being caught only incidentally in connection with the taking of other
fishes. The following table shows, by water areas, the yicld of shad
in each form of apparatus operated in this State in 1896:

Drift nets. Seines. Pound nets. Total.
Waters. =
No. | Value.[| No. |Value.| No. |Valume.| No. | Value.
Taunton River.......ccoceececeeccifomasaancfonceees 3,355 E 307 S O 3,355 $934
Buzzards Bay...c.coooi et feiiiiiii]ieiiint]eniainns ceeeceen 721 $252 721 252
Vineyard Sound ......ooeeveieiiofiiiiieiiiiiaiifiaat. 582 | 2,664 682
Cape Cod Bay ... 22, 080 $601 | 9,080 304 | 32,905 1,449
Masaachusotts8 Bay..cceeieeereancfocccceac]oaeacac]enanea.s 17 170 17
Merrimac River ] P O 2 PR I 7 2
Total coovvnmiiinnnnanannnnane 22,080 691 | 12,442 1,165 ; 39, 822 3,246

TAUNTON RIVER.

This river is formed by the union of Satucket and Matfield rivers in
Bridgewater, Mass., whence it flows to its entrance into Narragansett
Bay. It is navigable for 18 miles to East Taunton, where it is crossed
by a dam, developing a fall of 9 feet of water. Shad enter Taunton
River about the latter part of March and remain until sowme time inJune,
although few are taken after the end of May. It does not appear that
there have ever been important fisheries in this river dependent exclu-
sively upon shad, and during recent years that species has been taken
only incidentally in connection with the alewife fisheries. The following
summary shows for recent years the total yield of shad in this stream:

Number | Number | Number | Numboer
Year. of seine | ofshad || Year. of seine | of shad
fisherios. | caught. fisheries. caught.
|
13 7,308 10 6, 353
9 3,009 13 7,820
11 6,815 10 4,830
10 6, 739 0 2,451
11 11,173 12 2,058
11 5, 012 [} 2,104
10 4,037 9 2,814
10 4,904 8 38, 804
8 2,620 8 8, 3566
8 4,550 ||
|
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In 1880 there were 15 seines used in Taunton River, requiring the
services of 108 men, and their catch of shad was reported at 6,615,
weighing 21,498 pounds. The yield of alewives during the same season
numbered 1,718,000. In 1896 there were 8 fisheries for alewives, at
which 13 seines were used, with an aggregate length of 1,903 yards
and valoation of $1,478, These required the services of 87 fishermen
and 22 shoresmen, and their catch of shad numbered 3,355, worth $934,
and of alewives 1,898,478, valued at $9,478.

BUZZARDS BAY.

In this coastal indentation, covering 225 square miles on the southern
shore of Massachusetts, there are a few shad taken each year inciden-
tally in the pound nets set primarily for alewives, scup, butterfish, etc.
These nets are set along the shore west of Apponagansett Bay, at the
mouth of Pamansett River, between that river and Goose Neck, and
on Elizabeth Islands. The number used in 1896 was 35, valued at
$11,550, and the season exteuded from ‘early in April to some time in
November, shad being taken during April and May. The yield of shad
was 721, valued at $252, while the alewives taken in the same nets num-
bered 258,875, worth $1,380. A State law interdicts the use of pound
nets in Buzzards Bay after the expiration of the permits granted prior
to the enactment of that regulation. These privileges expire at the
end of the season of 1897, and after that date there will probably be
no fishing in this locality except that with hand lines and the clam and
scallop fisheries.

Vineyard Sound.—In the Vineyard Sound pound-net fishery there
are a few shad taken each year, the yield in the 42 nets operated in the
spring of 1896 being 2,664, valued at §582. The same nets caught also
320,165 alewives, which sold for $1,625. Shad are first taken in these
nets about April 20, and few are caught after May 15,

CAPE COD AND MASSACHUSETTS BAY.

The principal shad yield in Massachusetts is obtained by the mack-
erel fishermmen from Provincetown, each of the small vessels engaged in
drifting mackerel nets from that port taking a few shad incidentally
during the month of June, the yield usually ranging from 600 to 1,200
shad annually to each vessel. The vessels engaged in this fishery
measure from 5 to 15 tons, are manned by two or three men each, and
carry from 25 to 45 nets, averaging 60 yards in length, with from 3
to 3} inch mesh. In 1896 there were 27 small vessels engaged in this
fishery, with an aggregate measurement of 341 tons and valuation of
$21,950. These vessels were operated by 58 men and carried 791 nets,
47,453 yards in length, valued at $7,910, and the total catch of shad
was 19,040, for which the fishermen received $596. These shad were
unusually small, averaging only about 2 pounds each, due to the small
mesh of the nets. Seven Provincetown sailboats, worth $1,300, manned
by 14 men, and carrying 150 mackerel drift nets similar to those used



262 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

on the small vessels, caught a few shad in 1896, their entire yield being
3,040, which sold for $95.

Occasionally Provincetown boats eatch some shad while se ning for
mackerel. In 1896 the steamer Cormorant, 4.81 net tonnage, made
three hauls of shad, one each on June 6, 7, and 9, catehing 9,080, which
were sold fresh at 5 cents each.

The pound nets and weirs set in Cape Cod Bay catch a few shad, the
number taken ranging upward to 50 or more to each net. In 1896
86 nets set in this bay took 1,745 shad, valued at about $300.

Comparatively few of the trap nets set in Massachusetts Bay catch
shad; in 1896 only 5 are reported as having taken this species, the total
yield beiug 170, worth $17.

MERRIMAC RIVER.

The sources of the Merrimac are in eastern-central New Hampshire,
the main stream being formmed by the junction of the Pemigewasset
and Winpipesaukee rivers, on the line of Belknap and Merrimnae coun-
ties, whence it flows 110 miles to its entrance into the sea near New-
buryport. The head of navigation for coasting vessels is a few miles
above Haverhill, but small river boats ascend as far as Lawrence. A#b
Lawrence the stream is crossed obliguely by a substantial dam 32 feet
high and 900 feet long, at the south end ot which is a wooden fishway,
the whole being completed in 1848 at a cost of about $250,000. At
Lowell, 12 miles above Lawrence, there is a second dam abont 30 feet
high, built in 1830 and enlarged in 1876. A third dam exists at Man-
chester, N, H., constructed in 1871, its length being 420 feet and its
height about 12 feet. There are three other dams on the river above
Manchester, viz, at Hooksett, Garvin IFalls, and Sewell Falls.

Previous to the erection of these obstructions there were large runs
of shad and other anadromous fish into and up the Merrimac., It is
claimed that at the junetion of the two head tributaries, the Pemige-
wasset and the Winnipesaukee, the shad and salmon separated, the
former following the eastern branch into Lake Winnipesaukee, while
the latter ascended the colder waters of the Pemigewasset, penetrating
its source in the White Mountains.

In a report! of special commissioners of Massachusetts, appointed in
1865, “concerning the obstructions to the passage of tish in the Con-
nectlcut and Merrimac rivers,” the following a,pproumatlon of the yield
of shad in the Merrimac is given:

‘I;:;.' ,:')'\"i:f Estamato VII.I;IQ, at
; fuor o prices

Year. L 010w A g tucket|  Lotal prevailing
I nr._;;xl:ket Talls. in 1865.

700, 000 130, 000 830, 000 3138, 300

450, 000 90, 000 540, V00 90, 000
308, V00 59, 00O 365, 000 60, 000
50,000 |..cavneennes 50, 000 8,600

! Report of the Commissioners, Senate, No. 8, 1866, p. 39,
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Since the erection of the Lawrence and Lowell dams the run of shad
in the Merrimac has been ¢oustantly decreasing, as appears from the
following summary, covering a period of nineteen years:

Number . X | Nutnver
Year Number lg,‘.’:]‘]l‘:?‘r | taken in Tear Number Ig;-‘;'l‘ll;?lr i taken in
‘ of seines. Feported. i Ar::;::;ury : of seinea. reported. Ax;)eeiz;l,\oury
| .
1878....... PRSP 7 5,033 | 9,836 || 1888...c00uen...n 1
1879 ccneeinnn... 8 2,781 1,767 [[ 1889 ..o on..o. &
18800 .cccenaan.as ki 2,139 1,478 ;1 1890...... [}
h1:1:) SR (] 1,102 704 [ 1880 .. ... 3.
1882........ PRP 4 387 282 3| 1892. bl
1883 cveennnnnns 2 146 | 57 l 1803............ . 4
1884....ciuaans. 2 ) 1 8 S 1804, ...l 3
I8B5..eeeeiinaan 2 130 86 || 1895...... . a
1886.............. 1 £ 2 PO 1896.... .. 7
b E: - S 1 28 |eeveceiannes

THE SHAD FISHERIES OF MAINE.

The extent by water areas of each branch of the shad fisheries of
Maine is presented in the following series of three tables, showing for
1896 (1) the number of persons employed; (2) the boats, apparatus, ete.,
used, and (3) the quantity and value of the catch.

Statement of the number of persons cmployed in cach branch of the shad fisheries of Maine

in 1896.

Waters.

Drift-nut..| Seine.

Weir.

Total,
exclusive
of dupli-
I cation.

Casaco Bay
Konpeboe River

Aundroscoggin River

Eastern River

Harrington River

Pleasant River

a Purso qoine ﬁshormon

Statement of the boats, apparatus, etc., employed in the shad fisheries of Maine in 1896.

Boats. Drift nots. Seinos. Weirs, | Vnilne
of | rpotal
Waters. | et —~ shore valne

No. | Value. [No. lLength anu No. [Length [Value. No.| Value. g;;’)"

i | ’

R R I |
¥ ardn Tards.

Craco Bay .eeecennnn.. 10 ($4,224 | 64 | 4,2 §885 ‘al ; 320 | $350 [....|ieeaenilieel..s £5, 450
Kounebec River ...... 200 | 6,483 107 | 10, i I'1, 308 ( ............ 95, 971 | 34, 422
Andruscoggin River| ¢ 65 400 20 5 335
Eastern River...... 27 062 12 900 102 PR P 817 | 4,308
Harrington River..... 1] 30 510 7 S A DR PO AR RPN PO 84
Pleasant River ....... 14 178 .il 1, 860 | 186 ], ............... 364
Total cooeenn. ... 1281 11, 842 [228 I 18, 766 | 2,870 I 2 I 410 | 370 lw:x 23,340 | 6,838 | 45,000

a Purse seine.
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Statement of the yield of shad in Maine in 1896.

l Drift nets. Seinés. ITmpsnud weirs, Total.
Waters. : —- — -
No. | Value.| No. | Value. | No. | Value.| No. | Value.
CascoBaY «cvvevranreccacenaa 6,110 $355 1 40,325 | 2,017 | 18,055 | $1,208 | 64,490 | $3,580
Keunebec River...... | 45,787 5,026 |.......ifeaeiiaan 205, 542 | 17,780 251,329 | 22,808
Androscoggin River 1,530 138 | 5,500 485 ! 6, 380 574 1 13,410 1,207
Eastern Kiver...... 3,000 270 b eeeenan 22,383 1,074 | 25,383 2,244
Penobscot River............... ... R B P 114 27 114 27
Harrington River... . 3,000 192 |oceii el 3, 000 192
Pleasant River...........c.o....o0 9, 000 T20 ) e 9, 000 720
St. Croix RiVer...cocovuieeieiannes covennnn [N eacrenns ! 12 | 2 12 2
1 —
Total ...cvniniiiniiivennnns . 68, 427 i 6,701 | 45,825 | 2,512 252, 486 | 21,565 |366, 738 | 30,778

SACO RIVER.

This river has its sources among the White Mountains, nearly 100
miles from its entrance into the ocean near Biddeford Pool. At Bidde-
ford, 6 miles from the sea, there are two falls, each about 16 feet high.
From that point to Hiram Falls, 45 miles from the sca, there are no less
than 8 dams, each from 6 to 14 feet high, and at Hiram Falls the river
descends 80 feet in five successive plunges. Formerly shad abounded
in the lower end of the river, but it does not appear that they passed
above Biddeford Falls, though salmon ascended as far as Hiram Falls.
During recent years no shad have been reported from Saco River.

CASCO BAY.

Shad have been caught in Casco Bay more or less extensively for the
last forty or fifty years, but the yield has fallen off considerably during
recent years. They appear in these waters about May 1, and are
observed to some extent as late as the end of September. These shad
are smaller and presumably younger than those running up the rivers,
and are commonly known as * sea shad.” Of the (4,490 taken during
1896, 6,110 were caught with drift nets, 40,325 with seines, and 18,055
with trap nets and weirs.

Gill nets are used mostly in Quahog Bay and the coves of 1Tarpswell
Sound, near the northeastern end of Casco Bay. Theyrange in length
from 60 to 75 yards each, 35 to 45 meshes deep, with from 4 to 4§ inch
mesh. Most of the nets are drifted in the current of the long, narrow
bays or sounds, but at times they are set near the mouths of the coves.
In 1896 there were 64 gill nets in Casco Bay, aggregating 4,228 yards in
length and $885 in value, requiring 18 boats, manned by 20 men. IFrom
June 20 to August 31 they caught 6,110 shad, valued locally at 8355.
About one-fourth of these were salted, the remainder being sold fresh.

The trap nets and weirs in the eastern half of Casco Bay take many
small shad each season, the largest catch being obtained in those
between Small Point and the mouth of New Meadows River. The nets
are set from early in the spring uutil late in the fall, and their yield of
shad is obtained at intervals from the first of May until late in Septem-
ber. In 1896 there were 46 pound nets, trap nets, and weirs in those
waters, the value approximating $12,840. They required the services
of 88 men and $5,347 worth of boats, and yielded 18,055 shad, valued
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locally at $1,208. During June and July, 1896, the schooner Robert
and Carr, 51,83 tons, of Cundys Harbor, fished for shad with a mackerel
purse seine in Casco Bay and east thereof. The seine was of the ordi-
nary type used in the mackerel fishery, 320 yards long, 36 yards deep,
with 2-inch mesh. The yield numbered 40,325, which were salted, filling
322 barrels, and sold mostly in Portland at $6.25 per barrel.

KENNEBEC RIVER.

This river bas its sources in Moosehead Lake, the largest body of
fresh water in Maine, at an elevation of 1,023 feet above sea level;
thence it lows in a general southerly direction 155 miles to its entrance
into the sea immediately east of Casco Bay. It is tidal and navigable
for large vessels from the mouth to Augusta, a distance of 44 miles.
Nine miles below Augusta it receives its principal tributary, Andros-
coggin River, aud expands into a wide area known as Merrymeeting
Bay. At that point the water is usually fresh, but when the river is
low it is brackish as far as Richmond. At Augusta the Kennebec is
crossed by an insurmountable crib dam 17 feet high and 956 feet long,
rebuilt in 1870. A fishway has been placed in this dam at its eastern
end,but it does not appear to be used by shad. A second dam at Water-
ville, 17 miles above Augusta, was built in 1869, and is 7 feet high and
750 feetin length. There are several dams above Waterville, the prin-
cipal ones of which are at Kendall Mills, Somerset Mills, Skowhegan
Falls, Norridgewock, Madison Bridge I7alls, ete.

Tor half a mile or more immediately below the Augusta dam there
are gravelly shoals which afford suitable spawning areas for shad;
hence the erection of that dam has not been so injurious to this species
as to the salmon. Merrymeeting Bay, by reason of its broad, sandy
flats, is also a favorable place for shad spawning. The greatest injury
to shad in the Kennebec has been the vast quantities of sawdust run
into the river from numerous sawmills, covering the river bottom in
many places, so that areas formerly eligible for spawning-grounds are
no longer suitable, The fishermen state that this refuse is so abund-
antin Merrymeeting Bay that at times the bottoms of their weirs are
covered several feet therewith.

Shad formerly ascended Kennebec River as far as Norridgewock
Falls, 84 miles from the sea, where they turned aside into a small trib-
utary known as Sandy River. At Ticonic Falls and at Skowhegan
there were productive dip net fisheries, It is on record that at the
former place four men dipped 6,400 shad in one day, and that 1 man,
with the assistance of 3 boys, caught 1,100 shad and 20 salmon in
one afternoon. The catch in a weir at Abagodasset Point for several
years following 1820 ranged from 3,000 to 10,000 annually.! A weir
operated in Merrymeeting Bay yielded during the ten years ending in
1835 an average of 5,961 shad annually, while in the eleven years from
1837 to 1848 (omitting 1844, the record for which is lacking), the aver-

1 Fishery Industrics of Unitcd States, sec. v, vol.1, p. 719.
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age was 3,120 per year. In 1867 the catch of shad by 40 weirs, several
seines, and an uoknown number of drift nets was 180,000, In 1880,
44 weirs, 2 seines, and 60 or more drift nets took 105,000 shad. At
present the shad fisheries of Keunebec River are the most important
on the Atlantic coast north of Hudson River, and the yield is greater
than in all the remaining waters of the New England States. They
extend from the mouth of the river nearly to Augusta, the forms of
apparatus employed being weirs and drift nets. The catch in 1896 by
the weirs numbered 205,542 and by drift nets 45,787, making a total of
251,329, valued at $22,806. The yield of shad in 1867 was estimated
at 225,000, of which 200,000 were taken in weirs and 25,000 in other
forms of apparatus.

The weir fishery is carried on in the Kennebec chiefly between Ice-
boro, about 3 miles above Swan Island, and the Chopps, a narrow part
of the river below Swan Island. In addition thereto there are a few
weirs in the vicinity of South Gardiner and 3 or 4 in the lower part of
the river below Bath. In Merrymeeting Bay there are numerous weirs,
and a number in Eastern and Androscoggin rivers, which onter the
Kennebec at Merrymeeting Bay. The following description of these
weirs is furnished by Mr. Ansley Hall:

In form of construction these weirs are similar to the ordinary pound nets, but
they are operated on the principle of brush weirs. They cost from $10 to $40 oach,
according to their size. Tnstead of lifting them to remove the fish a seine of 1§-inch
mesh is used for that purpose. The seine has a staff at each end and is furnished
with purse lines. 1t is about 25 feet in length and varies in width according to the
depth of the water in the weir in which used. If two or more adjacent weirs are
of about the same size and depth, one seine may be used for them all; otherwise
there is a seine for each weir. The leader of eaclh weir consists of stakes driven
about 18 inches apart and interwoven at the top with maple sprouts or brush to
form a sort of binder for support. Where the tide is unusually strong large stakes
are driven a sbort distance from the leader stakes and the leader guyed to them
with lines. The length of the leaders varies according to the width of the river, but
where the stream is of sufficient width it is 100 feet or more, but it is usually from
50 to 100 feet. From a point near the shore, where the water is about 2 feet deep at
low tide, the leader may be extended a distance not greater than one-eighth of the
width of the river channel. The weir has three pounds, viz, the big or pasture
pound, the second pound, and the fish pound. The big pound is at the end of the
leader and the other two are always on the down-river gide of the big pound. The
depth of water in which the pounds arc located varies from 18 to 30 feet at low
water, but is ordinarily about 22 feet, except in Merrymeeting Bay and the tribu-
tary streams, where the depth is less. The stakes forming the pound are from 20 to
45 feet in length, depending on the depth of water. They are driven 3 or 4 feet
apart and twine with 2} or 3 inch mesh is hung on the outside of them, this twine
being sufficiently deep to extend about 1 foot above the surface at high water.
An iron chain is attached to the lower edge of the twine to keep it close to the
bottom of the river. The principal part of each pound is made with a single piece
of netting. The length of the netting in the big pound is from 140 to 145 feet, in the
second pound about 100 feet, and in the tish pound from 135 to 140 feet. Small stakes
are driven outside the twine and bound to the large stakes with cords at intervals
as far down as practicable, thus serving to hold the twine in place. The weir is
braced by guy lines made fast to piles (known as ““pointers”) driven on the upper side
of the big pound. The cost of a completed weir varies frowm $100 to $800, averaging
perhaps §200.
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The boats used in the weir fishery are flat-bottomed skiffs, abont 15
feet long and square at each end, this form being the most convenient
for operating the small seine. Large scows, 20 to 30 feet in length, are
used in building the weirs and sailboats are employed in transporting
the fish caught, In 1896 there were 114 weirs, valued at $20,400,
operated on the Kenuebec by 118 men, using 209 boats, valued at
$6,483. The season for shad began about May 1 and ended about June
25, the catch numbering 205,542, valued locally at $17,780.

Drift nets are operated in Kennebec River from the mouth to Merry-
meeting Bay, but most extensively in the vicinity of Bowdoinham,
North Bath, Bath, and Georgetown. The length of these nets ranges
from 200 to 400 feet, averaging slightly more than 300 feet. The mesh
varies from 4§ to 5} inches, the mesh of those operated below Bath
being a trifle smaller than those above that town. The drift-net season
is coincident with the season in which shad are taken in the weirs, and
extended in 1896 from May 1 to June 25. During that year there were
47 boats employed in this branch of the shad fishery, manned by 72
men and using 107 drift nets, aggregating 10,838 yards in length and
$1,668 in value. The catch numbered 45,787 shad, valued at $5,020.

Androscoggin River.—This river, the principal tributary of the Ken-
nebec, has its sources partly in Maine and partly in New Hampshire,
whence it flows 1G0 miles to its entrance into the broad expanse of
Kennebec River, known as Merrymeeting Bay. It is navigable for a
dirtance of G miles from the mouth to the falls at Brunswick, where it
is crossed by two dams, each about 14 feet high. At Lisbon Falls, 8
miles above Brunswick, there is a dam 10 feet in height. At Lewiston,
40 miles by the river course from the ocean, there is a natural fall of 38
feet in a distance of 600 feet, at the head of which there is a dam with
an average height of 12 feet., At present the sha« fisheries of the
Androscoggin are confined to the lower end below Brunswick Falls.
Of the 13,410 shad taken on this river in 1896, 5,500 were caught in a
seine, 1,530 in 5 drift pets, and 6,380 in 2 weirs. The seine was 90 yards
in length with 33-inch mesh, and was operated during the month of May
and the first three weeks of Jane, The drift nets were 80 yards in
length with 33-inch mesh, and were used by one man each, the season
being coincident with that of the seine fishery. The two weirs were
much smaller than those in Kennebec River, both of them being valued
at only 8125, and required four men to operate them.

Eastern River.—In Eastern River, which enters the Kennebee a short
distance below Richmond, there are quite a number of shad taken by
weirs and a few by drift nets. The first report of the commissioner of
fisheries of the State of Maine states:

In Eastern River thirty years ago there were 8 or 9 weirs, each of which took 6,000
or 8,000 shad per yeur, and about the same amount was taken by svines and drift nets,
indicating & catch of 100,000 shad anuunally. In 1846 ono seine took 4,719 shad; in
1847, 3,319, and in 1852, 2,500.—(Reports of the Commissioners of Fisheries of Maine
for 1867 and 18068, p. 46.)
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The weirs used in 1896 were smaller than those on the Kennebec, but
resembled them in every other particular. Seventeen were set in the
lower end of this tributary, approximating $2,815 in value, and yielding
22,383 shad, valued locally at $1,974. These weirs also caught 60,216
alewives, worth $448. Six drift-net boats were used on Eastern River,
manned by an equal number of men and using 12 nets, aggregating 900
yards in length, with 54-inch to 5-inch mesh. Their catch from May 1
to June 25 numbered 3,000 shad, valued at $270.

East of the Kennebec River there are no established runs of shad up
any of therivers of the United States. They appear to pass northward
along this streteh of coast during May and June, and to return south-
ward in August and September. During both the spring and the fall
run, especially the latter, small schools enter the bays and the lower
estuaries of the rivers. In only a few localities, however, do they
appear with sufficient regularity to induce fishermen to make special
preparation for them, among which are Harrington and Pleasant rivers.
In other localities, as Penobscot Bay, Dyer Bay, Narragaugus Bay, ete.,
they are taken incidentally in brush weirs and other apparatus set for
herring, etc.

PENOBSCOT RIVER AND BAY.

This stream is the largest on the United States coast north of the
Connecticut. Its sources are in the extreme western part of Maine
near the Canadian boundary, whence it flows a distance of over 200
miles to its entrance into Penobscot Bay, 30 miles below Bangor. 1t
is navigable for large vessels from the mouth to Bangor, a short dis-
tance above which it is crossed by a dam 10 feet in height. Within the
next 12 miles the fall of the river approximates 70 feet, an average of
nearly 6 feet per mile. Four miles above the first dam there is a second
dam 8 feet in height, and above this point there are numerous other
-obstructions.

It is stated that originally shad was the most abundant fish in the
Penobscot. At Oldtown Falls, a short distance above Bangor, there
were exteunsive fisheries eighty years ago, which yielded far more shad
than was necessary for the local demand, the price averaging but $1
per 100, On the lower part of the river many shad and salmon were
caught in weirs and sold to the vessels, mostly from Connecticut, which
made annual trips to this river for salt fish. There was little decrease
in the abundance until the erection of the dam a short distance above
Bangor in 1830, Then came the erection of the Great ‘Works dam, and
in 1834 the Veazie dam was built. When the shad came up in the spring
of 1835 and found the impassable barrier to their further progress they
wandered in confusion below the obstruction, and many loaded with ripe
spawn were taken in weirs in the town of Bucksport, which was reported
as a most unusual occurrence. ‘The Penobscot, unlike the Kennebec,
has no available spawning-grounds below the dams, and furthermore
the water is frequently brackish all the way to Bangor, and whatever
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spawning-grounds would be otherwise available in the Penobscot are
covered with sawdust. During the few years following the construction
of the dams shad were taken in abundance in the lower end of the
river, then they decreased, and within a few years more they were com-
paratively scarce. In 1867 the yield of shad in the Penobscot had
decreased to 5,000. Mr. 8. B. Rich, of Bucksport, fished with a drift
net about 1830, and would sometimes catch 300 shad in a single night;
in 1867 he tried it again, but caught no more than 3 shad in any one
night, and sometimes 2, 1, or none. The decrease in yield of shad in
these waters has continued up to the present time, the entire yield in
Penobscot River and Bay in 1896 being only 114 shad, worth $27, all of
which were caught in weirs set in the vicinity of Whitmore Island.

PLEASANT AND HARRINGTON RIVERS.

On Pleasant River shad have been caught to a greater or less extent
during the past thirty years, and for the last ten yearsfrom 5,000 to 10,000
bave been taken annually by drift nets. In 1896 there were 14 boats,
worth $178, and manned by 15 men, engaged in drifting nets on this
river near the town of Addison. The nets used numbered 31, with an
aggregate length of 1,860 yards and value of 186, the mesh being 4%
inches., The season extends from July 1 to September 15, and the
catch of shad numbered 9,000, worth $720.

In Harrington River there were 6 men who caught shad in 1896,
using 6 boats, worth 830, and 9 drift nets, 540 yards in length, with
4% inch mesh, worth $54. The catch approximated 3,000, most of which
were salted and sold at $8 per barrel.



