
HOUSE .... No. 3.

REPORT
Of THE

COMMISSIONERS OF FISHERIES.

The Commissioners of Fisheries, appointed under chapter
238 of the Acts of 1866, beg leave respectfully to report their
doings since the date of their appointment.

Plans were first drawn for fish-ways over the dams at Lowell
and at Lawrence ; and these plans have received the official
approval of Messrs. H. A. Bellows and W. A. Sanborn,
Commissioners for New Hampshire, (section 3 of the Act,)
and copies have been furnished respectively to the Proprietors
of Locks and Canals at Lowell, and to the Essex Company at
Lawrence ; and other copies have been filed in the office of the
Secretary of the Commonwealth, with an affidavit, as provided
by section 4 of the Act.

The fish-way at Lowell, now very nearly finished, has been
constructed and will be maintained entirely at the expense of
the company. It is of the kind known as the double stair,
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that is to say, two parallel lines of tanks, joined side by side,
each one lower than the one above it, whereby the water passes
through each in succession and reaches the foot of the fall by
making a series of right angles. [See plate.] These tanks
are over twelve feet square and are strongly built of masonry
and heavy timber ; and it is hoped that they will resist the ice
and the freshets. The fall from each tank to the one below is
one foot; and there are nine tanks, making a total fall of ten
feet, including one foot from the dam into the first tank. At
the foot of the stair a pool, twenty feet in diameter and three
feet deep, connects immediately with the main channel of the
river. This fish-way is intended more particularly for times of
low water, though there is no reason why it should not work
well in high water ; when, however, the fish can rush up the
outer slope of the dam, near the place where it makes an
angle not far from the Dracut shore ; and it is the intention of
the Commissioners (under authority of section 12of the Act,) to
keep free from dashboards, if need be, a place ten feet wide at
this spot, during very high water.

The pass adopted for the Lawrence dam is pretty much that
of which a drawing is given in a former report,* except that
instead of the flood-gate and head for regulating the water,
a drawbridge has been substituted. This drawbridge is a
trough, connecting the crest of the dam with the upper end of
the pass. The sides of this trough are of a certain height and
it conveys, therefore, a sheet of water of that height into the
pass, and no more. In winter it is hoisted and the danger
from ice is thus much diminished. The pass itself is an
inclined trough, twelve feet wide, with a fall of one in ten.
Cross-bulkheads, inclining up-stream,f are inserted at intervals
to check and turn the current; and there are moreover, resting-
tanks, where the fish may pause in their ascent. This structure
is built in the fiiost massive manner, with great timbers and
heavy plank, bolted together. The lower part is blasted out
of the ledge. This strength is necessary because of the almost
resistless force of the ice brought down by the spring freshets.
The estimated cost of this pass, which will be done before
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winter, is $8,500. The Essex Company, in commutation of
the useless fish-way it was obliged by law to maintain, has
agreed to pay $3,500 toward the first cost of this new fish-way,
and to pay one-half the expense of maintaining the same for
the term of five years from the passage of the Act. The
remainder of the cost of construction and maintenance is to be
paid by the Commonwealth.

Availing themselves of the discretion allowed by the 13th
section of the Act, the Commissioners have not yet begun fish-
ways over the dams on the Connecticut. At its last session,
the general assembly of Connecticut authorized the governor
to appoint two commissioners “ to consider the subject of the
protection of sea-fish in the Connecticut river and Messrs.
J. H. Trumbull and W. H. Goodspeed have been appointed,
under this Resolution. Doubtless, by their recommendation,
the State of Connecticut will give such guarantees of assistance
as will warrant Massachusetts in putting up fish-ways at
Holyoke and at Turner’s Falls. At the latter place a new dam
is now building, but the proprietors have been duly notified
that they will probably be soon required to make a suitable
fish-way, which would, of course, be at their own expense.
The precise rights of the Hadley Falls Company (at Holyoke,)
have not yet been brought to arbitration, but there can be
little doubt that the Commonwealth would have to bear a part
of any expenses there incurred. If the State had to bear all
the expense, it would be considerable; because, not only must
the fish-way be paid for, but perhaps damages also, to the
company for their water, and to the abutters for their land.
The cost of this fish-way could scarcely be less than of the one
at Lawrence, which will be not far from $9,000. In a former
report * the cost of the fish-ways at Lowell, Lawrence and
Holyoke was estimated at $22,000, exclusive of damages that
might be paid to the Hadley Falls Company. Those at
Lawrence and Lowell, now almost finished, will together cost
from $ll,OOO to $12,000, leaving about $lO,OOO of the estimate
to be applied to Holyoke. The amount voted by the Common-
wealth (section 14 of the Act,) was $7,000, and of this there
will be very little, if anything left by next spring.
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If fish-ways were put up on the Connecticut, a good deal of
assistance in the breeding of young salmon might be looked
for from the State of Vermont, whose Commissioners, Messrs.
A. D. Hager and C. Barrett, have submitted an excellent
report, containing, among other things, one of the best essays
on artificial trout-breeding that can be found anywhere.

The Commissioners of New Hampshire have succeeded in
procuring from New Brunswick, 15,000 or 20,000 salmon ova,
which have been planted in good condition in the waters of
the Pemigewasset. These ought to hatch next spring, and a
portion of the young “ smolts ” would be ready to go down
to the sea in the early summer of 1868. In May, 1869, when
the apple trees are in full blossom, we should have our first
run of “grilse” or half grown salmon. In May, 1870, the
mature fish ought to come up the river, the females full of
eggs and ready to seek their autumnal spawning-beds in the
mountain waters of New Hampshire. But there will be no
mature fish to come, or grilse, or smolts, or anything else, and
the money of the State, spent for fish-ways will be as good as
thrown into the river, unless proper laws be passed and enforced
for the protection of the fish. In some parts of Maine it has
been the custom to forbid all fishing for five years in a river
that was to be re-stocked. With salmon and alewives this has
worked well. The fish are at first few in numbers and timid
in their migration, but, being unmolested for some seasons,
they become numerous and bold, and at last penetrate into all
parts of the river and its tributaries. In order to insure
success in a river that has been entirely depopulated, some fish
must be carried above its dams and there allowed to breed.
Their progeny will next year surmount the dams, by the fish-
ways, and return to their breeding grounds. In this way the
Commissioners propose, next year, to carry a number of
shad from below the Lawrence dam to the mill-pond above.
Not only the time of taking fish, but the manner, should be
regulated by law to the exclusion of all seines more than one
hundred yards long, and all weirs and gill-nets.

The New Hampshire law requires that the chief tributaries
of the Connecticut and Merrimack should be opened, as well
as the main rivers, as soon as free passage is effected through
the States lying between New Hampshire and the sea. And it
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would seem proper that the Commissioners should be empow-
ered, at their discretion, to notify proprietors of dams on the
tributaries of these two rivers within this Commonwealth, to
build fish-ways over these obstructions. Another power which
should be given to the Commissioners, or should be incorpor-
ated in an enactment, is that of imposing penalties for fishing
within four hundred yards of any fish-way, or for trespassing
upon the prescribed limits of the fish-way itself. Such offences,
at present, would come under the law of trespass, which could
inflict no adequate penalty. These may seem vexatious details;
so, also, hoeing potatoes is a vexatious detail, but it has a good
deal to do with the crop.

As to the river pollutions, which, next to dams, are the chief
destroyers of fish, it would be difficult so to frame an enact-
ment as to meet all cases without doing injustice to many
manufacturers. Still, something should be done about it; for,
even though section 6, chapter 166, Revised Statutes, 1860,
may be considered here to apply, it, at any rate, is not enforced.
The specific effect of the pollutions thrown into the Merrimack
by the great Pacific Mills at Lawrence has been corroborated
by the investigations of the present season.* Many attempts,
with a fine seine, to catch young shad in the neighborhood of
these mills, even on the opposite side of the river, failed
entirely; although specimens were always to be procured a
little further down, where the water is pure.

It has been ascertained definitely, that the young fish do not
remain in the river after the end of September, when they
have attained a length of about four inches, [see plate,] and
resemble the adult in form, but have not yet the lateral line of
dark spots behind the head, which may be seen in the adult
after the scales have been removed. The young taken in
August show an extraordinary difference in size [see plate,]
which goes to confirm the statement of the former Report*
that the spawn is deposited at different times by different shoals
of fish, and that, therefore, the broods of young will be more
or less grown according to their ages. An examination of the
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* At the suggestion of the Commissioners, this company is going to put a plank fence
opposite each of their race-ways, which, doubtless, will prevent the pollution thence of
the river.

Senate Doc. No. 8,18G6, page 6.
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stomach of a young shad showed that the food was chiefly
certain minute water-beetles, together with a few mosquito-like
insects which they probably spring at, like the trout. There
were, mingled with these, some fresh water algae such as
compose the green scum on pools, but this vegetable matter
may have been accidentally swallowed.

In conclusion, the Commissioners .beg leave to submit the
following recommendations:—

1. That the sum of ten thousand dollars be appropriated
for the ensuing year.

2. That fishing with the seine, and taking of shad, or
salmon, in any manner, be forbidden in the Merrimack River
above the Lawrence dam until April 15, 1871, under the
penalty of forfeiture of the seine, and of five dollars for every
shad taken, and of fifty dollars for every salmon taken.

3. That fishing with the seine and taking of shad, or
salmon, in any manner, be forbidden in the Merrimack River,
below the Lawrence dam, from April 15, 1868 to April 15,
1870, under the same penalties.

4. That the Commissioners be allowed to take such fish as
may be required to re-stock the river.

5. That a fine, not exceeding fifty dollars, be fixed, for
fishing within 400 yards of any fish-way, or for trespassing
within the prescribed limits of the same.

6. That the Commissioners be empowered, at their discre-
tion, to cause any tributaries of the Merrimack, or of the
Connecticut to be opened to the passage of shad and salmon,
by directing the proprietors of dams on such tributaries to
build suitable fish-ways over their dams.

All of which is respectfully submitted.

THEODORE LYMAN,
ALFRED R. FIELD,

Commissioners.

November 30,1866
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DESCRIPTION OF THE PLATE.

Figs. 1,2and 3.—Young shad (alosapraestabilis,) before they have left the river, for the
sea. Natural size. Figs. 1 and 2 show the differences in size in the different
broods at the same date ; August 11. Fig. 3is a young fish just ready to go
down to the sea ; September 26.

Fig. 4.—Diagram of the doubleFish-stair, at Lowell, showing the arrangement of the
tanks andthe course of the water. The tanks are somewhat over twelve feet
square and about two feet deep. The fall from each tank to the next, is one
one foot. With 2 feet and 4 inches of water on the dam-crest, a floating body
moved down the current of this fish-stair with an average speed of less than
two miles an hour, o, the dam.

Fig. s,—Diagram, to show how the width of the sheet flowing into the first tank, is
regulated by flashhoards ( b) placed on the dam (c.)

Fig. 6.—Profile of Foster’s fish-way showing the trough or pass ( d) sloping from the dam
(c) to the river-bed. e, the water-line, below the dam.

Fig. 7.—Plan of Foster’s fish-way showing the up-stream slant of the cross-bulkheads
(/) and the course of the water, c, the dam. g, the flood-gate.

Fig. B.—Flood-gate of Foster’s fish-way, seen from the face of the dam (c); aa, pieces
of scantling, which may be removed to increase the volume of -water. This
fish-way is particularly adapted to small streams, because it uses little water.
In the absence of any experiment, there is some doubt whether shad will
freely pass through so narrow an opening as this plan shows ; but alewives
and salmon will. The cross-bulkheads are made as high as the sides of the
pass, so that the water runs deep. Figs. 6, 7 and 8, are drawn on a scale of
20 feet to an inch.




