
SENATE... No. 8.

Boston , January 10,1866.
To the Honorable the Senate.

I have the honor to transmit herewith, for the use of the
general court:

First. The Report of the Commissioners appointed under the
Resolve of May 3, 1865, “ concerning the obstructions to the
passage of fish in the Connecticut and Merrimack Rivers.” This
Report, while it ably meets the questions proposed by the Resolve,
is an interesting contribution to the science of natural history.

A model, with a number of maps and accompanying note-
books, which cannot be conveniently transmitted with the
Report, will be found on the files of this department.

This Report was directed by the legislature in its Resolves to
be made to the governor and council on or before the first day
of December, 1865. But being of a character which does not
admit of executive action, in order to carry into effect its recom-
mendations and conclusions, it is laid before the general court
at the earliest convenient moment, not only for information,
but for such action as may be conducive to the public good.

Second. Two jointResolutions of the legislature of Vermont,
“ relating to the improvident destruction of shad in the Con-
necticut River,” and “ relative to the restoration of sea-fish to
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the Connecticut River, and its tributaries,” transmitted to me
by his excellency the governor of Vermont.

Third. A joint Resolution of the legislature of New Hamp-
shire concerning “ the improvident destruction of shad in the
Connecticut River,” transmitted to me by his excellency the
governor of that State.

Fourth. Certain correspondence transmitted to me by the
secretary of State of the United States in relation to an inter-
national exposition of fishery and water-culture to take place at
Arcachon, in France, in July, 1866.

ALEX. H. BULLOCK.
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To His Excellency the Governor, and the Honorable Council.

In accordance with legislative Resolves “ concerning the
obstructions to the passage of Fish in the Connecticut and
Merrimack Rivers,” passed April, 1865, the Commissioners beg
leave respectfully to report.

The Resolves state that “ his excellency the governor, by and
with the advice and consent of the council, is authorized to
a{>point two commissioners, whose duty it shall be,”

1. “ To cause observations to be made, during the months of
May and June, of the height of the water upon the crests of
the dams at Lowell, Lawrence and Holyoke.”

2. “ The heights of the flash-boards upon said dams,
respectively.”

3. “ The right of the owners to maintain such flash-boards.”
4. “ And if they are uniformly, maintained thereon during

said month.”
5. “ Also, to ascertain the extent and degree of the discolor-

ation of the water of said rivers, below said dams, caused by
the discharge of dyestuffs and other noxious matters therein
from manufactories.”

6. “ And the effect of such matter upon the water and the
fish inhabiting the same.”

7. “And further to make inquiries and ascertain the best
mode of constructing fish-ways over said dams.”

8. “ The expense of the same.”
9. “ And such further facts touching fish-ways and their

usefulness in aiding the passage of fish over obstructions, as
said commissioners may deem useful or expedient.”

10. “ That said commissioners communicate with such
commissioners as may be appointed by the States of New

REPORT OF THE COMMISSIONERS.
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Hampshire and Vermont upon the subject embraced in these
Resolutions.”

11. “ Ascertain the legislation which has taken place in
those States concerning the erection of said dams in either of
said rivers.”

12. “ And the height of said dams, respectively.”
18. “If fish-ways suitable for the passage of shad and

salmon exist in said dams, or any of them.”
14. “ And if said States possess the right to maintain, or

cause to be maintained, suitable fish-ways for the passage of
such fish up said rivers to their sources, or to any, and what
extent.”

15. “ That said commissioners ascertain, so far as practicable,
the supply of shad and salmon in said rivers, previous to any
obstructions being placed therein.”

16. “ When such supply began to fail.”
17. “ And the causes generally assigned for such failure.”
18. “ With such further information touching the value of

the fisheries, and the habits of the fish as may be attainable.”
19. “That said commissioners make a report of their doings

to the governor and council, on or before the first day of
December next.”

20. “ That the obligation of the Essex Company to rebuild a
fish-way in their dam on Merrimack River, in accordance with
their charter and the prescription of the county commissioners
of Essex County, be suspended until the first day'of July in the
the year one thousand eight hundred and sixty-six.”

21. “ That his excellency the governor be requested to
transmit a copy of these Resolutions to the governors of the
States of New Hampshire and Vermont.”

The Commissioners propose to consider each of these propo-
sitions, so far as possible in the order of their numbers, except
the last three, which do not touch on the investigations. To
avoid, however, confusion and repetition, the last part of pro-
position 18, concerning the habit of shad and salmon, will first
be treated. The shad (A/osa praestabilis) is one of the large
species of herring that go each year, from the sea to fresh
water, to deposit their spawn. The alewife (A/osa tyrannus)
is a smaller species, having the same habit. “ The alewife,”
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says old Josselyn, “ is like a herrin, but has a bigger bellie,
therefore called an akivife .” From which it would appear
that the keepers of alehouses, two centuries ago, were prover-
bial for drinking of their own best brewing. The shad is not-
able, not only for its natural abundance, but for the wide ocean
province which it inhabits ; for, while Cape Cod makes, for
many fishes, the boundary between the inhabitants of the north-
ern and the southern waters, the shad seems equally to flourish
in the latitude of Savannah or of the Gulf of St. Lawrence.
The same is true of the European species (Alosa vulgaris')
which is found on the coasts of Sweden, England, France and
the Mediterranean countries. With the first indications of
spring weather, these fish, driven by the resistless instinct of
propagation, approach in vast shoals, the mouths of the great
rivers. They begin to run up the Savannah as early as Christ-
mas ; the Chowan, Roanoke, and Potomac, in February; the
Delaware in the middle of March ; the Hudson, in early April;
the Merrimack, late in April; and 'the Bay of Fundy in the
middle of May. It is the theory of Professor Agassiz that they
do not in one great array pass from south to north, parallel
with the coast, turning in at the different rivers as they go ; but,
that those inhabiting each river lie, during the winter season,
in the deep water off its mouth, where they wait the return of
the breeding time. The theory corresponds with the pretty
well established fact, that this fish, as well as the salmon, returns
always to the river in ivhich it was hatched. General Lincoln,
three-quarters of a century ago, was fully persuaded of this,
and wrote several pieces, to urge the restocking of ponds and
rivers. He mentions the restocking of an alewife pond in Hing-
ham, about the middle of the last century, by the simple method
of carting the fish to the breeding ground in a large vessel, the
water of which was renewed from the river, along whose banks
it was carried. Afterwards, fishways were made in the dams
of the stream which joined the pond to the sea. He seemed
familiar with the manner of spawning of the shad (which is
more than can be said of naturalists nowadays.) They “ work
up a little circular sandbank, on which the spawns are lodged,
and are guarded from that destruction to which they would be
exposed from the small fish, did not the male constantly play
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round the deposit.” * This curious sentinel duty may account
for the singular fact, that very few male shad are seined in our
rivers, except in the night time. It may be that they pass the
day in watching the eggs, at the bottom of the stream, after the
manner of the stickleback. On the other hand the females are
mostly netted during the day; and they may, perhaps, deposit
their spawn only in the night season, when they would lie below
the sweep of the seine. The separation of males and females
seems to be carried out even in the migrations; for, on the
coast of North Carolina, the males arrive several days before
their partners. The advance of the migration up a river is by
no means a simultaneous movement, but progresses in a series
of “ runs.” The first run is of fish smaller and not so numer-
ous as those of the grand run which follows. These small fish
are probably the progeny of the tributary streams, whose waters
are warmer than those of the main river, but do not furnish
so nourishing food for the fry hatched in them. Thus, the
Concord had shad that were earlier, though smaller, than those
of the upper waters of the Merrimack. As the first shoals enter
the river, a few individuals, in whom the ova are probably
already mature, make haste to the upper spawning grounds.
Shad are taken at the Trenton rapids, a few days after their
appearance at the mouth of the Delaware, one hundred and
sixty miles distant. The main body, however, proceeds lei-
surely, and while in tidal water, the fish even turn down stream
at the flood.f In pleasant weather they swim high, and sink
to a lower stratum when the surface is ruffled by a cold east
wind. After the great run, which may continue from ten days
to three weeks, follows another scattered run ; and it is a sin-
gular fact, that the spawn in the late fish is less developed than
it was in the earlier ones. Once in their native river, there is
little doubt that the companies proceed, each to its own spawn-
ing ground ; some in the tributaries, some in the main stream,
and some, even, in the lakes that communicate with it. With
these elements of locality and distance it is plain that the oper-
ation of spawning cannot be simultaneous for the whole of a
river ; on the contrary, it extends over several weeks, some fish

* Belknap’s History of New Hampshire. Vol. HI. p. 457.
t Shad fisheries of the Delaware. Dr. Howell, Am. Journal of Science, Vol. XXXII.

p. 134,1837.
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being ready to deposit on their first advent, while the eggs of
others are comparatively immature. The time of the return of
the parent fish to the sea is not so accurately known as could
be wished ; but, after spawning in May and June, they doubt-
less pass down gradually from the middle of June to the first
of August; after which there are still to be found stragglers
during September, in the Merrimack, and late in October in
the Connecticut. Meantime the young of that season are grow-
ing rapidly; by the last of August, or first of September, they
have attained a length of three or four inches, and move down
to the sea. They are then very delicate, so that many are
destroyed in the mill-races, especially at Windsor Locks in
Connecticut, where they get into the long canal which gives
water-power to the factories there. The length of life in the
shad is a disputed point. Dr. Howell thinks they get their full
growth in a single year. Valenciennes inclines to the belief,
that, in the European species, many individuals die after spawn-
ing, at the end of their first year. On the other hand, the
investigations of Mr. U. S. Treat, of Bastport, show that the
alewife gets its full growth only at the end of four years; and
analogy might point to the belief that the closely allied shad
had the same rate of development. Certain it is that there is a
great difference in size among fish caught in the same river.
In the Merrimack they range from three pounds to eight
pounds. In the Maine rivers they attain to ten pounds, and in
the Delaware they are caught as large as twelve pounds. These
differences, however, may as well be due to food and locality
as to age.

The salmon ( Salmo salar) is common to the northern waters
both of America and ofEurope. From time immemorial it has
been regarded as of the haute noblesse among fishes. It is at
once the prey and the idol of sportsmen. Even the Indians
appreciated its high place among noble game, and the men
roused themselves from their habitual sloth to pursue it, while
they left the catching of shad and alewives to the women and
children. * In its habit of spawning in fresh water it resem-
bles the shad, but there the likeness ends. Active and fierce
in disposition, fastidious in taste, the salmon seeks the coldest,

f Collections Mass. Historical Society. Vol. IX. p. 228.
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purest and most rapid streams that are to be fouud at the
sources of the river it frequents. It comes from the sea nearly
with the shad, or a little later, and is then in high condition.
After its entrance into fresh water it steadily falls away ; indeed
the generally received opinion is, that it eats little or nothing
during its sojourn in the river; and its habit of rising at and
seizing an artificial fly is generally attributed to play or to irri-
tation. The spawning season does not occur till autumn, or
till winter, according to the country. In England and Scot-
land this season is in December and January, in New Bruns-
wick from the first of October till early in November; in the
Merrimack it was in October, and in the Connecticut, early in
September. It should be observed, however, that rivers of the
same region may vary by some weeks in their spawning season,
owing to their relative position and the temperature of their
waters. Alcock found salmon full of mature spawn, in the
Japanese bay of Hakodadi, early in October;* which shows
that, even at the antipodes, the salmonidae maintain the same
spawning time.

Seeking a gravelly spot, in a pure, running stream, the
female excavates with her head, a series of shallow holes, in
each of which she deposits a portion of spawn, which is
impregnated by the male and covered with gravel partly by the
current of the stream and partly by the tails of the fish. The
parent fish soon after go down to the sea. They are then in a
state of extreme emaciation, and are known in England as
“ kelts.” After ninety to one hundred and twenty days,
according to the temperature of the water, the embryo is
hatched, but still has a little bag, the yolk-sack, hanging to its
belly. The progress of the young salmon is henceforth far more
complex than that of most fishes, and has excited the liveliest
contentions among naturalists. At the end of thirty days the
yolk-sack is absorbed and we have a perfect minnow, about an
inch long, with a trout-like form, and having its sides barred
like those of the common pond perch (Perea fiavescens.') In
this state it is known as a “ Parr,” and was long considered as
a separate species. For a whole year the parr swims in the
brooks that gave it birth; but, as its second spring approaches,

* Capital of the Tycoon. Vol. I. p. 271.
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a great exterior change comes over it. Bright, silvery scales
invest its sides and cover the bars that formerly distinguished
it. In this new dress the parr becomes a “ Smolt,” and is a
miniature salmon, about four inches long. But this change
does not simultaneously affect all the brood, a part of which
continue in the parr state another year and remain in the fresh
water; while the more precocious ones make for the sea in
spring or early summer. In New Brunswick some smolts go
down as late as August,* while in England their time is May.
They return in September, but now wonderfully grown; little
fish that left the river weighing from four ounces to eight
ounces, reappear after some ninety days, increased to two
pounds or five pounds.f The travelled smolt now scorns his
homestead name and becomes a “ Grilse.” As such he may
visit his yet immature brethren still living at the head waters
of the river and destined to assume the smolt coat only in the
following spring. Late autumn, or early winter, according to
the country, sees the grilse return once more to the sea, to again
come back to its river, the following spring. At three years
old,—that is, the third spring after its birth,—it is a “ Salmon.”
The mature fish has the tail less forked than when a grilse, and
is of a moi’e robust form. At this age the female carries spawn
for the first time; but the male, while yet a parr, is fecund at
eighteen months, and frequently pairs with a full grown female
salmon.]: These details of growth are necessarily introduced
to show at what seasons the fish pass up and down the river ;

for, at these times, a free passage must be provided for them
over all obstructions. The weight of full grown salmon differs
much in differentstreams. In some Scotch rivers they are twice
as large as in others. The average of the old fish in the Merri-
mack was about fifteen pounds ; in the Connecticut they seem
to have been larger, getting sometimes to thirty-five or even
forty pounds, though not so “ large and rich ” as those of the
St. Lawrence § It sometimes happens, that, by a convulsion of
nature, or a like accident, salmon are cut off from their return

* Letter from Hon. David E. Price,
t Some authorities centered that the smolt remains in the sea not three months but a

year and three months.
\ Shaw. Royal Soc., Edinburgh. Yol. XIV. 18-10.
§ Williams’ Hist, of Vermont, Vol. I. p. 147. 2d Ed.
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to the sea. They are then called “ land-locked ” and continue
to breed, though they decrease in size. Those taken in the St.
Croix River weigh from one to four pounds; but in southern
Sweden they occasionally attain to twenty pounds, and average
six or seven pounds. That the salmon lives to a considerable
age is certain, from actual experiment. In 1829, George
Dormer, of Bridport, England placed a three year old salmon
in a small spring near his house, where it continued to live and
flourish for twelve years.* Prom actual experiment, too, we
know that the progeny of a river always return to it from the
sea, and to no other. Mr. Young marked a groat number of
salmon, and these, when caught the year after, were invariably
found in their own stream.

The propositions of the Resolves will now be considered in
their order.

1. Owing to the lateness of the season at the time of their
appointment, the Commissioners could get daily observations of
the height of the water on the Holyoke dam only for June of
the present year; but at Lawrence and Lowell, they found
cai’efully recorded observations, extending many years back,
and affording all the data for necessary comparisons.f From
these figures reduced to a common value, have been compiled
the tables herewith presented. There is added, for comparison
and illustration, a table of water-levels for the dam at Lake
Tillage, at the head of the Winnipiseogee River. Before
deducing any results from these tables, a few words will be
needful concerning the management of the Merrimack as a
great water-power. A water company, before it can earn any
money, must do two things; first, build a dam in the river;
secondly, from the mill-pond thus created, dig a canal which
shall empty into the river below the canal. The mills are built
along this canal, and from it they draw water for their wheels.
Now the power of a common river is a measurable quantity
and may soon be exhausted. This is precisely what happens in
overgrown manufacturing towns. As the mills increase, the

* Scorpe. Edinburgh Review, Yol. 78, p. 96. 1843.
f It is proper to state, that Mr. J. B. Francis, Superintendent of the Locks and Canals

Company, Mr. Charles S. Storrow, Treasurerof the Essex Company, and Mr. S. S. Chase,
Superintendent at Holyoke, have greatly assisted the Commissioners by their valuable
contributions.
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allowance of water for each is less, and, in a dry season, it
becomes deficient. Remedies must then be devised; the dam
is built higher; or, what is the same thing, boards, supported
by iron pegs are set edgewise along the crest of the dam, and
increase its height by the width of the “ flash-boards,” as such
pieces are called. If this does not avail, more expensive means
are resorted to. Several companies combine and buy the
control of the outlets of a large lake, where, by means of
dams, they keep back the water as in a I’eservoir, till the dry
season comes, and then draw it into their river, as it is
needed. Such is the history of the Merrimack, and its great
source Lake Winoipiseogee, whose waters, once free, now pos-
sess only a conditional right of way, and work their painful
passage to the ocean by turning a thousand wheels.

A fish-way must use a certain amount of water, and this
would be just so much subtracted from the “power” of the
company in whose dam the fish-way was placed. One object,
therefore, of these tables is, by showing the heights of water in
the crests of the different dams, to test whether there would be
enough spare water to supply a fish-way. A sheet eight feet
wide and a foot deep, would undoubtedly be enough. Table
A shows the months of May and June for the Lawrence
dam, during six years, in the first five of which the mills
were usually running on full time, and were, therefore, using
their full amount of water. In these six years, taking a period
from May Ist to June loth, which is the most important one
for fish, there were twenty-four days when the water stood
forty-two inches, or more, on the crest of the dam ; and of
these, eight days were successive. In the same period, ten
days when there were forty-eight inches, or more, six days of
which were successive. Per contra, there were never less than
seventeen inches, and that, too, without the aid of flash-boards,
which were used before June 15th only on one occasion.
Plainly, then, the supply of water at Lawrence is abundant in
the spring. Table JB gives corresponding data for the dam
at Lowell. It will be remembered, that Mr. Francis testified
before the joint special committee, “ that the water is substan-
tially all used by the several manufacturing companies,
to whom the privilege has been sold.” * In other words, there

* Senate Document, No. 183, p. 17,1865.
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was none to spare for a fish-way. As a matter of fact, the dam
at Lowell is not high enough to work all the mills of the place ;
that is to say, the water must stand twenty-one inches, at least,
above the crest of the dam to sufficiently fill the mill canal.
In five years, (from 1856 to 1860 inclusive,) despite high flash-
boards put on early in the seaspn, there was an average of one
day in ten, from May Ist to June 15th, when there were less
than twenty-one inches. When no flash-boards were used, (as
in 1865, by reason of the few mills running,) there were seven-
teen days out of forty-six when there were less than 21 inches.
Were a fish-way introduced, the extra drain caused thereby
would doubtless raise the average to one day in every week,
when either the mills or the fish-way would be inconvenienced.
A scarcity of water at such a place is a serious matter. It not
only touches the capitalists, but immediately affects between
eleven and twelve thousand operatives. If, from slack water,
the machinery runs slow, those operatives who work by the
piece earn little, and are discontented. However, as the mills
actually do run in drier parts of the year than this, there
would probably be water enough for a fish-way, at any rate, in
the spring.

Table G shows that there would be no difficulty about a fish-
way at the outlet of Lake Winnipiseogee; as there are from
seventeen to twenty-two inches of water on the crest of the
waste-dam during May and the first half of June. Table C
exhibits the great fall of the water in September conseqiient
upon the draft from the lake for the use of the mills on the
Merrimack. The water sinks to thirteen inches below the crest
of the dam, giving a total fall, compared with the highest point
in May, (1866,) of thirty-five inches. The extremes are some-
times greater, as large even as forty-eight inches. Below this
the water cannot well be drawn; if it could, the extra water
thus supplied might be used for fish-ways on the dams below.
But all the water that can be obtained is at present not more
than sufficient for the Lowell mills ; indeed, during September
of the present year, (1865,) when the drought was unusually
prolonged, the mills were meagerly supplied, notwithstanding
every precaution to husband the water; while, on the other
hand, the steam-boat owners on the lake made complaint that
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the channels were, in some places, no longer deep enough for
their vessels.

Table D may be dismissed with a word. There is plenty of
water at Holyoke. Six inches of water on the dam-crest is
reckoned low water, and, even in the exceptional September
drought of this year, there was an inch. In June, the depth
variedfrom eleven to twenty-eight inches. During extraordinary
floods, the water has stood twelve feet and six inches high on the
crest of the Holyoke dam, and fourteen feet on that of the dam
at Lowell; while at Lawrence the highest flood was ten feet.
These floods are, however, so rare and transitory, that they do
not affect the calculations about fish-ways, except in respect to
provision against destruction.

Table E gives a combined view of the water-lines on the crests
of the dams at Lawrence, Lowell, and Lake Village, N. H., for
the same year and the same days. The hour at which the
observations were taken was likewise about the same, to wit, a
little before noon. It will immediately be observed, that the
water oscillations at Lawrence closely follow those at Lowell,
except when the putting on of flash-boards makes an artificial
variation,—(see June 3d and 6th on the Lawrence dam ;)

whereas, the water-line at Lake Village varies comparatively
little, and does not closely follow the lines of Lowell and Law-
rence ; though it accurately exhibits the average of those dams,
being lowest at the beginning of May and end of June, and
highest in the middle of May. The reason of these relations
is apparent. Lowell and Lawrence stand near each other, and
on the same part of the same river, and are, therefore, subject
to the same strong oscillations ; while Lake Village is on one of
the tributaries of the Merrimack, and at the outlet of a large
lake, whose gradual rises and falls it depicts.

2. The height of the flash-boards used at Lawrence is usually
eighteen inches; at Lowell twenty-four inches; and at Lake
Village, from eight to twenty-four inches. As before observed,
no flash-boards are ever used at Holyoke, though the company
will have to resort to them when the mills there become so
numerous as to use all the water furnished by the present dam.
A glance at the tables will show that the date of putting on
flash-boards, and the number of running feet put on, depend
partly on the dryness of the season, partly on the dryness of the
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market; and no two years are exactly alike in these respects.
In 1857, which was a freshet year, there was no need of flash-
boards on the Lowell dam till June 6th. In 1865, none were
put on till June 16th, because the mills had been running only
a part of their machinery, and that often on short time. It
cannot, therefore, be said, that flash-boards are “ uniformly
maintained” on any of these dams, during May and June;
although the Lowell dam, for reasons already given, is seldom
without a partial or full set of them. Once on, the boards are
allowed to remain, till carried off by autumn freshets or winter
ice.

3. According to the legal opinion got by the Commissioners,
flash-boards are in the same category of obstructions as dams,
and, under the general laws of the Commonwealth, may right-
fully be maintained, under the condition of the payment of
proper damages. [See Appendix A.]

4. This proposition is treated of under 2.
5. When any discoloration of tire river water exists, it pro-

ceeds almost entirely from matter carried in by the race-ways
of dyeing or printing works. Of course, such discoloration is
variable to almost any degree. If the works are stopped, as at
night, there is no flow at all. If, on the contrary, all the
machinery is under full headway, and a large quantity of newly
printed cloth has just been put in to be washed, there is a vio-
lent rush from the race-ways of inky liquid, which, at Lawrence,
may often be distinctly traced three hundred or four hundred
feet across the stream, though with a constantly diminishing
intensity ; while a curdy froth of soapsuds floats down the
river, and may be seen in quantity more than a mile below the
town. When the river is high, the current is deeper and more
swift, and then these discolorations are soon overwhelmed in
the mass of water. In all cases, the impure stream remains,
for a certain distance, somewhat sharply defined from the clear
water of the river—but, before long, blends with it, and can no
more be distinguished. The same thing may be seen on a
larger scale, when a muddy river flows into a clear one, or into
the sea.

6. To state in a comprehensive way what is the effect of cer-
tain impurities in water, is by no means easy. Even supposing
the mixtures thus made to be constant and stable, (which they
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are not,') their effect upon different animal and vegetable
organisms would be quite variable. Chemical analysis is no
such great helper in the difficulty as might be supposed. A
science that is still so imperfect as to call starch and sugar the
same thing, and that cannot tell good wine from bad, is hardly
a reliable support in testing the fine questions of animal likes
and dislikes. Let a single fish be scaled and cleaned in a great
pool of gushing spring water, and the salmon, that before had
lain there, will leave it for several days.* No chemical analysis
can give the reason of this. Such dislikes are seen among men;
—one is made sick by the smell of strawberries; another is
poisoned by cheese, and a third cannot endure the color yellow.
In all such cases there is a reason, but it is too subtle for us.
Fish arc sometimes killed, or entirely driven away by accidents
that might otherwise hardly attract attention. In the latitude
of Key West, a cool north wind, with the mercury not lower
than 45°, is enough to cover the surface of the shallows with
various sorts of small fish, killed by the cold. The Idals River,
rendered turbid by an extraordinary inundation, was perma-
nently abandoned by its salmon.f In contrast to such phe-
nomena, we know that some fishes may actually be frozen stiff,
and recover their activity on being thawed out. While usually
it is speedy death to put a fresh water fish in salt water, or a
sea-fish in fresh water, there are not wanting many species that
live alternately in each. But, more extraordinary still, this
power may be an attribute only of the adult; the fry of the
salmon, placed in salt water, dies in a few minutes, killed by
an element that later would have given it its greatest develop-
ment and vigor.]: These examples are enough to prove that
each species is a rule only for itself, and not for others. The
sole way, therefore, of arriving at any result is, to make a great
number of experiments upon the animals, and under the condi-
tions required. To make such a series of experiments did not
lie within the power of the Commissioners; but, to establish
some main facts, a few cases were tested as follows:

* Letter from Hon. David E. Price,

t G. P. Marsh. Man and Nature, p. 123.
| Dr. Davy. Royal Soc. London. 1850. p. 146.
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Experiment A. A young bream (Pomolis . vulgaris) put in
a glass of water, to which in bulk, of sulphuric acid was
added, died in four minutes.

Experiment B. The same species, in a similar glass of
water, to which Tfg, in hulk, of concentrated solution of soap
was added, died in two minutes.

Experiment G. A young shiner, ( Leuciscus crysoleucas') in
a glass of water, to which in bulk, of chloride of lime
was added, was distressed, but did not die for seven minutes.

Experiment D. A full grown shad, ( Alosa praeslabi/is ) in
a large tub of water, to which 0 ,

in hulk, of sulphuric acid
was added, died almost immediately.

Experiment E. A similar fish, in a tub of water to which
o-Jo of concentrated solution of soap was added, became
uneasy, and turned several times on its side, but at the end of
five minutes was still alive and tolerably active. Compare the
effect of soap on the bream.

Experiment F. A similar fish, in a tub of water to which
in bulk, of dry chloride of lime was added, became vio-

lently excited, then exhausted, and at the end of three minutes
from the beginning died from a rupture of the gill vessels.

In these experiments, large proportions of the poisons were
used, in order to show plainly the effect of each. What the
effects would have been on salmon, we cannot infer, except
that we know, in general, that the trouts are more fastidious
than fish like the shad, and are more easily destroyed. A
shovelful of powdered quicklime thrown on the water over a
shoal of trout, will bring a number of them dead to the sur-
face within ten minutes.* Many trout brooks in England have
been depopulated, by drains from copper mines emptying into
them; the insoluble sulphurets sink to the bottom of the
brook, where they decompose, giving off free sulphuric acid,
which is very destructive. Sawdust is notoriously pernicious.
Its effect is mechanical, by getting into the gills and producing
suffocation. Lime is as deadly to salmon as to trout; gas-
works, too, are bad, and the arseniates thrown out from dye-
houses are highly injurious.j City sewage, unless in great
quantities, will not drive them away, as is shown by salmon

* Letter from Hon. David E. Price,
f Inspector of salmon fisheries. Bell’s Life, March 22, 1863.
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going up the Dee, and past the city of Chester, whose sewers
empty into the river. The effect of gas-works depends, per-
haps, on the details of the manufacture. In great cities, where
gas is made in large quantities, the secondary products of the
distillation, such as tar, coal oils, ammonia, &c., are saved and
sold. But in small towns, these products are allowed to run
off in a drain, and are then very deleterious to fish. The Law-
rence gas-house is reputed to have destroyed a shad fishery
hard by, and that opposite Holyoke is said to have driven the
small river fish from the neighborhood. Whereas the dock
into which empties the drain of the Boston north end gas-works
is noted as a good place to catch smelts, ( Osmerus viridescens.')

There is another effect from the refuse of gas-works and
kerosene factories, and of all places where coal or coal oils are
distilled, which deserves notice. It is the taste imparted to the
flesh of the fish that approach such refuse. A “ kerosene ”or
naptha taste is often so powerful, as to render the fish uneat-
able. Near the Cambridge gas-works, on Charles River, eels
have been thus affected. Bass have been taken from Cam-
bridge Bridge that were too offensive to cook ; and the oysters
in the beds of the same neighborhood were rendered unfit for
market by the refuse from the kerosene works in Cambridge-
port. Shad have been taken in the Powow, a tributary of the
lower Merrimack, that were unfit for the table. This came
from the gas-works at Amesbury. When we consider how
infinitessimal must be the quantity of naptha in these waters,
such phenomena are scarcely believable ; although the flavoring
of meat by means of the food is familiar to every one. Tiie
pheasant-tailed grouse of the far West is rendered intolerably
bitter by the wormwood it feeds on. Those who have cam-
paigned near Culpeper or Warrenton, Virginia, will recollect
the powerful and offensive garlic taste imparted to the army
beef by the wild onions which the cattle ate. The pollutions
thrown out by dye-houses, and by factories where cloths are
printed, vary, of course, according to the dyes, mordants, soaps,
and other materials that are used. Where cotton cloths are
printed, a great deal of madder is discharged, which hardly
can be deleterious, except as resembling sawdust. Indigo is
valuable, and is chiefly used up in the dye-house; nor is it
probably injurious to animal life. Woollen print works would

3



[Jan.OX THE PASSAGE OF FISH.

perhaps throw out a greater variety of pollutions than those for
cotton ; soap, in great quantities, when wool or cloth is washed ;

arseniate of soda ; free prussic acid ; free sulphuric acid (espe-
cially in the making of the madder extract called garancine,)
and many other substances. But it would be a great mistake
to fancy these poisons as passing down stream in their pure
form. Chemical changes of surprising rapidity are constantly
going on. Deleterious substances are almost immediately pre-
cipitated, or, by combination, are neutralized. Hence the well-
known power of rivers to “ work themselves clean.”

Analysis here comes in with real assistance, and with some
surprising results. Samples of water were taken from the
Merrimack at Lawrence, when the mills were all going and the
water was very low, and consequently contained a maximum
of pollution. From the centre of the river, under the lower
bridge, and at a depth of three feet, a gallon of water was
taken. (No. 1.) This point is beloiv the three great dyeing
and printing establishments, the Pacific, Washington and Pem-
berton Mills ; and the sample was chosen when they all were in
operation. An analysis of this gave less than five grains of
solid matter, which consisted, not of concentrated poisons, but
chiefly of harmless salts of lime, iron and ammonia. From a
second point, about 450 feet below the lower bridge, and 150
feet from the north bank, (on which stand all the Lawrence
factories,) a sample was taken under the same conditions.
(No. 3.) This spot receives the current that passes the mouths
of the race-ways of the factories above mentioned. Yet here,
again, analysis only gave a fraction over three grains of solid
matter to the gallon. There was also detected a minute quan-
tity of lime soap, a secondary product from the soap water used
in the factories. For comparison, a third sample (No. 2) was
procured from Marston’s Ferry, a notable shad fishery, about
one mile below Lawrence. This gave over five grains to the
gallon. When we add that a gallon of average Cochituate
water contains about two and one-half grains of solid matter,
and the same measure of common well water about sixteen
grains, a sufficient idea may be got of the relative purities, so

far as solid matter is concerned. (See Appendix B.) But we

must not go on so fast as to assume that therefore there is

nothing in this water to disgust and drive away certain kinds
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of fish. The niceness of some fishes shows that, despite their
defective organization in this respect, they have a sense that
answers the ends of smell and taste. It must be carefully
borne in mind that water is their surrounding medium, just as
air is ours ; and a species of fish that loves pure water will no
more stay in a tainted element, than a decent person will stay
in an ill-ventilated room. Some fishes, indeed, are adapted to
foul streams; and so some people will sit in a crowded car,
with an air-tight stove, and all the windows down ; but of such
fishes and such people we do not treat. It is precisely this
important quality of taint, flavor or odor, that chemical anal-
ysis seldom or never reaches. How subtle a thing it is may
be shown by a simple experiment. Stop a flask, nearly full of
seltzer water, with a cork that has come from a wine bottle, but
without suffering the cork to touch the liquid, and, in twenty-
four hours, the seltzer water will have a perceptible taste of
wine. Nevertheless, one fact of great importance may be
derived from these analyses ; namely, that if foul water can be
confined, for a short distance only, to one side of a river, it
will be purged of all its active poisons, and will be in a condi-
tion to join the main current. In such a case, the centre and
opposite side of a river would at all times be pure.

It now remains to be proved whether these factory pollutions
actually do drive fish from a river. The very manufacturing
town under discussion affords a striking illustration. It has
been the custom of the Essex Company to let out rights to fish
within its territory below the Lawrence dam. Such fishing
places would be chiefly on the south bank opposite the line of
mills. On examining the annual rental for successive years, it
was found, that the average for the year 1857, with the seven
years preceding it, was $2Bl, the highest being $335 in 1851;
the lowest $175, in 1852. But, in 1858, the rental fell from
$3OO to $l7, and, for the next seven years, it averaged only $26
against an average of $2Bl for the previous eight years. Now,
it appears that the great dye-works of the Pacific Mills (a fac-
tory that uses, perhaps, fourfold more dyes and chemicals than
do all the other factories in the place together,) came into full
operation about the spring of 1856. In the following season
(1857) the shad fishery near there was plainly a failure, and
the fishermen refused to rent the rights for the next year,
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(1858,) during which, consequently, the rental was but $l7.
This view is confirmed by the testimony of Henry Noyes, who
has fished with a scoop-net at the foot of the dam since it was
built (1847.) He stated that somewhere about the year 1858,
(probably 1857,) there was an extraordinary diminution of
shad at the foot of the dam, since which he has taken few, and
last year none at all. The effect of a sudden discharge of pol-
lution like this is easily understood, and would be twofold ;

first, it would tend to drive the fish away from their spawning
grounds in that neighborhood; secondly, it would destroy the
spawn actually there deposited ; for the eggs of fish, especially
in the earlier stages of development, are readily killed by small
changes in the water. This spawn being destroyed no young
fish would go to the sea that autumn from these beds, and,
as the progeny of a spawning bed returns to it only,-there would
be no year-old fish to return to these particular spawning beds
in the spring of 1857. To show, however, how persistent is
the shad in clinging to its old grounds, it should be noticed
that there still exists a small fishery, directly opposite the
Pacific Mills, in a little cove where the water is deep and
remains pure. To get thither unmolested, the fish must either
come up during the night when the mills are stopped, or else
hug pretty close to the south bank. That they cautiously steer
clear of the dirty currents and keep to the pure channels, there
can be little doubt. The alewives have been seen scrupulously
to do so, when going up the Spicket River.*

Paper mills should not be omitted from the list of chief
offenders against the purity of streams. Owing to their shift-
less habit of shovelling the lime from their bleaching boilers
into the water, the brooks on which these mills stand run the
risk of being quite depopulated. The boys avoid bathing in
the Spicket, (a tributary of the Merrimack just below Law-
rence,) because it is often so charged with lime as to have a

corrosive action on the skin. Nor are dye and print works
quite innocent of making unnecessary dirt. It is their practice
to throw sediment from their Vats, and many things not at all
connected with mere cloth-washing directly into the river.

This is simply slovenly. The lime is a valuable manure, as

* Observed by Mr. Benjamin Coolidge.
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are many others of the chemical products. Nay, according to
one of the best chemists in Lawrence, even the fat acids of the
soapsuds might be extracted, to the great economy of the
woollen mills. The washing of printed cloths may properly be
considered as an excusable pollution of a river, because it
demands a large quantity offlowing water; and were the pollu-
tions confined within these reasonable and necessary limits, the
difficulty of restocking large rivers with fish would be much
diminished, or quite done away with. The same reasoning
applies to sawdust, (now employed for packing and for fuel,)
and to nearly all refuse from factories. In a word, a fair stream
is a mechanical power and a lavatory, but it is not a common
sewer.

7. When there is question only of a small river and a low
dam, the construction of a fish-way is so cheap and simple a
matter as scarcely to need explanation. It was such fish-ways
that Professor Agassiz doubtless had in mind when he testified
before the select committee as to the cheapness and easy con-
struction of these contrivances; and further stated, that “ they
would not succeed, until built so cheaply that every freshet
carries them away.”* But, when we have to do with rivers
wider than the Seine at Paris, and which are subject to heavy
freshets and to great packs of ice, it is plain that a fish-way,
once destroyed, could not be replaced till the river had sub-
sided, and then the season for the passage of fish would be
nearly over. And when, furthermore, there are built in these
rivers dams from twenty-five to thirty feet high, having a sheet
of water nine hundred feet long, and often from three to four
feet thick, constantly rolling over their crest and falling with a
heavy roar into the gulf below ; and when, in addition to these
obstacles, many others are presented, such as want of room,
proximity of factories, pollutions of water, and special chartered
rights of companies, the building of a fish-way ceases to be
either simple, or cheap, or sure. There are a dozen conditions
which a fish-way, be it small or great, must fulfil, to wit: that
a good channel lead up to its lower end ; that the lower
end be so placed and arranged that fish easily find it; that
the head be so placed as to bo easily found when the fish
again pass down the river ; that the lower end, and the whole

# Senate Document No. 183,18G5. p. 7.
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course, be wide enough ; that the ascent be not too steep ; that
there be a sufficient sheet of water falling down it; that the
supply of water be properly regulated at the head ; that it be
protected from destruction by falling ice, by freezing up, by
floating timber, and by freshets ; that the water above and
below be practically pure; that it be protected from poachers;
that it be not placed near machinery that might scare away the
fish ; that no fishing be allowed within four hundred yards of
its upper and its lower end ; and finally, that it be kept open at
all times when the migratory fish are passing up the river, or
are returning down the river.

Fish-ways may be made in two modes ; the Pass, which is
simply a sloping trough, or the Stair, which is a series of steps,
whereof each is a water-tank. In the first case, the fish rush
up the sloping trough ; in the second, they jump from step to
step, aided by the flowing sheet of water, which makes a series
of little falls in its descent. The pass is more simple, cheaper,
and less likely to get out of order; but the stair gives better
chances to the fish to rest in their ascent, and is, therefore,
more fitted for high dams, and for fish of less activity than the
salmon; for example, the shad. Several modifications may be
introduced in the construction of both. Where a pass is of
considerable length, it is necessary to nail to its floor, cross-
cleats, or bulkheads, which run from and at right angles to the
sides of the trough, about two-thirds across it, leaving the
remaining third open. These bulkheads are arranged alter-
nately, so that the open space comes first on one side of the
trough and then on the other; thus the water, running down,
strikes the bulkheads, and is constrained to pursue a spiral
course through the alternating openings. In this way the
speed of the water is checked, its course made longer and less
steep, and a series of eddies is formed, below the bulkheads,
wherein the fish may rest. Other modifications will suggest
themselves; an additional set of bulkheads may be inserted, at
right angles to the first, in such a way that the water must run
first forward; then to the right; then forward ; then to the
left; then forward again, and so on. In the Stair, the first
modification of a simple line of tanks set step-fashion, and
pouring from one into the next lower, is to make one-half of
the outer lip of each tank lower than the other half, so that the
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water will flow only over the lower portion ; the opposite half
of the next tank is cut out in the same manner, and the range
of steps thus forms an alternating cascade, having advantages
similar to those of the bulkhead arrangement in the Pass.
Where it is desirable to make the Stair short, it may, so to
speak, be doubled on itself; that is, two lines of tanks may bo
joined side by side: the water from tank No. 1 would fall to
the right into No. 2; then forward into No. 8 ; then to the left
into No. 4 ; then forward again into No. 5, and so on, each tank
lower than its predecessor. The channel, or the particular
current of the river, that leads to the foot of the Pass, must be
deep enough, and not too violent or too much obstructed.
Here, at once, is a practical trouble; at Lowell, especially,
where it happens often that the water is not high enough to
flow over the flash-boards; (see Table B;) consequently, the
bed of the river below the dam is bare and nearly dry.
Were a fish-way made in this dam, it would further be
necessary to make an artificial channel of approach, say ten
feet wide, for a long way down the river, so that the fish could
get to the foot of the dam. Were this neglected, the small
body of water that flowed down the fish-way would be lost in
the dry river bottom. This almost insurmountable difficulty
suggested the idea of using the mill canal, into which the river
is diverted, as a route for fish. Such a course presents many
advantages; all trouble in regulating the water, or from fresh-
ets or from droughts, would be avoided, as also the polluted
portion of the river, because a canal starts from the mill-pond
and ends below all the race-ways. Unfortunately, there are,
also, obstacles to this plan. In some manufacturing towns the
canal water is too dirty, (as at Holyoke;) or again, the lower
end of the canal may be inconveniently placed, as is the case with
that at Lowell, which ends near the mouth of Concord River,
where the fish would not be likely to find the Pass ; for it is to
be borne in mind that shad are not inclined, like alewives, to
run up every shallow brook that presents itself, but affect the
broad and deep parts of the river. The alewive will run up a
fish-way of moderate width, as is proved by the success of the
one below Mystic Pond ; so, too, will salmon, which have been
seen to force their way through water so shallow that their
back-fins showed above the surface, and then to rush up the
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apron of a dam six feet high.* But it is to be feared that shad
will be shy of any fish-way that is not approached by a channel
a dozen feet wide, and a couple of feet deep. Furthermore,
some mill canals are obstructed by locks, which would be a
serious impediment. The lower end of the way should rest in
a large pool, not less than three feet in depth, and which, by its
lower level, would be full even when the river about it was
shallow. This pool, and the current of pure water from the
Pass, would attract the fish, which might further be directed to
the spot by a slat weir, stretching toward the centre of the
stream. The head of the pass should be similarly arranged, so
that the young fish might go down by the proper route, and
not be carried over the dam and killed. The slope of the fish-
way should be moderate for shad, though salmon require little
help in this respect, and have been seen to go up a rapid, sixty
feet high, where the fall was one in two and a half.f A slope
of one in ten would be gradual enough. On the Tay it is one
in fourteen ; and at the Mauzac dam, including the spiral
course of the water, about one in nine.| The lower the dam,
the more rapid may be the slope. It is pretty wr ell established
that shad, with plenty of water to spring from, and only one
jump to make, will rush up a nearly vertical sheet of water
five or six feet high. The “ corner ”in the Lowell dam was
higher than that, but there the fish were assisted by a bank of
large stones. At Turner’s Falls, shad formerly ran up in vast
numbers, between the west shore and the island that stands in
the midst of the river. There, the current, for a couple of
hundred yards, ran with great fury, and with a rapid descent,
among and over large rocks. For a dam, then, of five to eight
feet high, an apron with a few cross-bars nailed on, and having
a slope of one in four, would be enough. The regulation of
the water at the upper end is very important; otherwise, in a
freshet, the fish-way would be so flooded that the fish could
not easily get up, and the structure itself might be carried
away. The regulation may be made by a simple contrivance
of movable bulkheads, or cross-boards. Let the first ten feet of
the head of the Pass be made like a level trough, open at each

* Letter from Mr. N. Cummings, of Portland,
tLetter from Hon. David E. Price.
}Costes’ Voyage, p. 257, figs. 3,4, 5; p. 259, figs. 1, 2.
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end, and with high sides, the floor of which is adapted to the
level of low water. When the water rises, a cross-board, say
one foot high, is placed quite across the mouth of the trough,
and, acting as a little dam, makes a fall of one foot into the
trough. (See Appendix 0, Fig. 5.) Another piece, of like
height, is put on when the water rises still more, thus making
a fall of two feet. If this is judged to be too high, a third cross-
board, one foot high, may be put further along in the trough.
This will back up the water a foot deep against the head cross-
boards, and reduce the fall to one foot. (See Fig. 5,2, 2.)
Additional cross-boards may, on the same principle, be inserted,
as the water continues to rise. The head of the Pass may be
protected from floating ice by its position, and, if need be, by a
boom. The tanks of a Stair should be built with slanting sides,
so that they may not be burst by ice. It was shown, by the
chemical analysis quoted above, that polluted water, discharged
into a river, loses, almost immediately, its chief deleterious
elements. This suggests an easy and cheap method of prevent-
ing the poisoning of the main body of a large river by the dis-
charge from race-ways. Let there be erected in the river,
opposite each race-way, and far enough from it to avoid back-
water against the wheels, a close plank screen, running parallel
to the river bank, and at right angles to the race-way. This
screen should be of a height proportionate to the depth of the
water; and it should start just above the race-way, and extend
down stream forty or fifty feet. When the foul water rushes
from the mill, it will come in contact with the screen, and will
be deflected in a direction parallel with the river bank, and
nearly coincident with the river current. Prevented, in this
way, from flowing into the middle of the river, it will, after a
run of a few hundred feet, probably, become pure enough to
mingle with the rest of the water. If, in addition to this pre-
caution, paper and saw-mills, tanneries, gas-works, coal-oil
distilleries, chemical works, and dye and print-works were, by
legal penalties, forbidden to cast their refuse and filth into run-
ning streams, and such streams were used only for necessary
purposes, such as the washing of 'cloths, yarns, and raw mate-
rial, there would ba little complaint of the poisoning of water
animals.

i
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Finally, there comes the last essential of a fish-way, namely,
that it should be open for the fish, both coming- and reluming.
It has been shown that, from about the 25th of April till the
15th of July, shad are either running up the two rivers to
spawn, or are returning after the performance of that function;
while, in the first part of this period, salmon also would be
making their way to the head-waters, and smolts would be
passing down to the sea. From about the 20th of August to
September 15th, the young shad are going down to the sea, and
the grilse would be coming up. From that time to the middle
of October, on the Connecticut; or from October 15th to
November 15th, on the Merrimack, the old salmon would be
going down to the ocean. Therefore, if these rivers were
restocked, fish-ways would have to be open on the Connecticut
from the last part of April to the middle of October, except
from the middle of July to the last part of August; and, on
the Merrimack from the last part of April to the middle of
November, except from July 15th to August 20th, and from
September 15th to October 15th. In other words, they must be
open four and a half months on the Connecticut, and five
months on the Merrimack, in each year; though less water
would be needed on them in the autumn, when the young fish
were going down.

In regard to the place for, and the kind of fish-way, for each
of the three dams, the commissioners are of the opinion that,
at Lawrence, a pass of wood and masonry could be carried
round the south abutment of the dam. Some blasting at the
foot would be needed to make a pool, and a channel in the
ledge which there forms the river bed. Screens, also, would be
necessary for the race-ways of several of the mills. At Lowell,
the scarcity of water makes all attempts somewhat perplexing;
but the best course would probably be, to tap the “ northern
canal ” with a fish-way, near the point where it turns inland
from the river. The water thus obtained, with what flowed
over the dam, would doubtless suffice to fill a channel from
that point to where the Concord River comes in. At Holyoke,
where there is plenty of water, a fish-way could perhaps best
be carried round the oast abutment of the dam; and the small
mill canal on that side might very likely be brought into use,
to aid in the design. All of these should be of a form com-
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bined from the Pass and the Stair—that is to say, a simple pass,
with a tank introduced from space to space, to give resting-
places for the fish. The old dam at Turner’s Falls, now no
longer used, has a break in it from the freshets of last spring;
but another gap, or a fish-way, would be needed to make it
passable. The easiest remedy, should such a course prove
admissible, would be a heavy charge of gunpowder under the
west end. For each of these fish-ways there should be a keeper,
whose duty it would be to regulate the water, to keep off poach-
ers, to see that there was no fishing within the prescribed area,
and to have a general charge of the structure.

Supposing all these passes built on approved plans, the next
question is, What ivould come of them? In the first place,
then, no salmon would come of them, for the good reason that
there are none in either of the rivers. Shad there still are in
considerable numbers ; and it seems to be the belief of many
intelligent persons in New Hampshire, that these fish would
run up, in great plenty, to Lake Winnipiseogee, the very next
spring after the erection of the passes. Such a result might
follow, and it might not; the strong probability is that it would
not. For sixteen and for eighteen years respectively the shad
have been cut off from the upper Connecticut and Merrimack.
Their instinct drives them to return to their own breeding beds,
but, so far as we know, not to go beyond. All their breeding
beds are now below the dams, and there is little to induce us to
think that they would make much exertion to surmount these
obstructions. At Lawrence, for several years, they came into
the quick water at the very foot of the dam, showing a plain
anxiety to get up; but they have long disappeared from the
spot, and now only stragglers are there seen. At Holyoke,
more run to the foot of the dam, and a properly placed pass
would very likely induce some to go up the first season ; but at
Lawrence, it would not be surprising if none went up at all;
though the chance is that a few would surmount the dam.

The progeny of these pioneers would certainly go up the
year after; so that if the first fish, no matter how few, were
properly protected, the upper waters would, in course of years,
be restocked. At any rate, there is a simple remedy for the
trouble. Live shad could bo carried up and put in the mill-
ponds at Lawrence and Holyoke, and salmon could be bred in
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the head-waters of the Connecticut and Merrimack. It has
been ingeniously suggested that “ land-locked” salmon should
be thus bred, which would be a most valuable fish, even though
confined to fresh water, and they would very likely resume
their old habits, and grow to their normal size, by getting
access to salt water. But the best contrived fish-passes, and
the most extensive breeding of the young fry, would avail
little without proper laws rigidly to regulate the time and man-
ner of fishing. Nor would a mere law suffice : for a law, to be
of use, must, first, be well drawn ; secondly, impose penalties
for its infraction ; thirdly, have somebody to carry it out.
With the first advent of civilization, wild animals disappear,
unless protected by legislation. The salmon laws of Great
Britain would make a volume, of themselves. The last Scotch
law repealed thirty-three preceding ones on the same subject.
The English salmon law now forbids all “ fixed engines,” like
gill nets, or “bag and stake nets,” a contrivance that we should
call a net-weir, and similar to that form of seine sometimes
used to take blue-fish in our bays. It also orders a free gap in
all weirs that extend more than half way across a river, and
imposes penalties ranging from £1 to .£5O, with confiscation of
all fish and material. It is very precise, too, as to the number
of “ close days,” that is, days when no fishing is allowed dur-
ing the season.* “ Your salmon,” says Mr. Kingsley, “ flour-
ishes mightily under the cold shade of the aristocracy ; democ-
racy, as in Canada, or the United States, is death to him;”
which is Mr. Kingsley’s way of saying that you cannot eat your
salmon and have him too. As to the actual eater, the salmon
would not perhaps care whether it were Lord Breadalbane, or
Mr. Smith, of Chelmsford.

In old times, on the Connecticut and the Merrimack, there
were strict local fishing laws. The fishing days were Monday,
Tuesday and Wednesday ; the remainder of the week was
“close time.” The length of the seines, also, was limited to
ninety or ninety-nine yards. Such regulations would be neces-
sary were the rivers restocked. There should be a close time
of at least forty-eight hours, each week ; weirs and gill nets
should be interdicted; and the length and depth of seines, and

* 26 Victoria, February, 1863,
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the size of their meshes, established. To enforce such laws,
fish-wardens would be necessary.

8. No very accurate estimates can here be made of the cost
of these fish-ways. Each would vary much, according to the
situation and the plan. For a combination fish-way, such as is
above described, with supports of timber, adapted to a dam
twenty-five feet high, the stock- might cost about fifteen hundred
dollars. The whole cost, including drawing of plans, preparing
the ground, putting up a fence, and building the pass itself,
with its flood-gates, &c., would doubtless rise to five thousand
dollars. If an artificial channel were required, additional
expense must be incurred, which at Lowell would be heavy,
because there it might be requisite to make a channel one thou-
sand or fifteen hundred yards long. At Holyoke and Law-
rence, no great outlay would probably be demanded for this
end. Were the several manufactories obliged, at their own
expense, to put screens before their race-ways, the total cost of
fish-ways over the three dams, with proper channels, might be
roughly estimated at $22,000. In addition to this, damages
must be paid to the Hadley Falls Company, at Holyoke, and to
the Essex Company, at Lawrence, unless some sort of commu-
tation could be arranged with the latter for the useless pass
they are now obliged to maintain. The Locks and Canals
Company would be obliged to pay for the pass in their dam;
but whether the cost of a channel leading to it would legally
fall on them, is another question.

9. This proposition is treated of under 7.
10. Your Commissioners have been in communication with

those appointed by New Hampshire, Hon. H. A. Bellows and
Mr. W. A. Sanborn; and with those of Vermont, Messrs.
Albert D, Hager and Charles Barrett; and have interchanged
views, so far as was necessary for an understanding of the
question before them.

11. In the session of June last, the legislature of New
Hampshire passed a law, requiring fish-ways to be maintained
in all the dams on the Connecticut, Merrimack, Pemigewasset,
Ammouoosuck and Baker’s Rivers, as soon as such fish-ways
were provided in the Massachusetts dams. [See Appendix A.]

12. The only dam of importance on the Merrimack, within
the limits of New Hampshire, is that at Manchester, which
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does not exceed eight feet in height, and is readily surmount-
able. On the Winnipiseogee River, there are twelve dams in
sixteen miles, and a total fall of 240 feet from the lake to the
Merrimack. This river, which joins the Pemigewasset to make
the Merrimack, was once noted for its shad, which went up to
the lake to spawn, sometimes in such crowds that, in the words
of an old fisherman there, “ You might have crossed the river
on their backs without wetting your feet.” The following is a
table of these dams, with their heights, and observations on
the state of the water.*

Ft. In.
Lake Village, . . 10 - One dye-house.

Saw-mills on one side; gas-house, woollen
Laconia Village,. . 7 9 -t mills and dye-houses, on the oilier. Water

( discolored, but fish were swimming in it.
Union Bridge, . .62

' 0 2 ’

7 -

Sanbornton Bridge, All these mills have been burned. Water
four dams, .

10 4 | ( jeep >

L 8 - J
Cross, . . .70 Water clear.
Franklin’s, . . . 13 9 Woollen mills, but no pollution.
Smithville, . . .80 Water clear; one saw-mill.
Aiken’s, . . .87 Length, 100 feet. Mills all burnt.
t, , , a ( Clear water. Saw-mill and threshing millPeabody, . . . 10 6 | above ,

*

The other fork, the Pemigewasset, was the salmon stream.
On this there is now a dam, fourteen feet high, near the junc-
tion of the east branch, and another at Woodstock, which has
a fall of twelve feet. Most of the tributaries are full of dams.
Squam River has eight in a course of a couple of miles. On
the upper Connecticut there formerly were a good many dams,
built to help navigation and the passage of lumber; as at Dal-
ton, Waterford, White River and Hartland. But these are
now pretty much broken down, and there is nothing on that
part of the river to make a serious obstacle for fish.

* The heights are from a profile survey. The observations are from the report of
Messrs. A Reed, Jr., and Gordon Reed, who generously volunteered to make an explora-
tion of the sources and upper waters of the Merrimack.
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13. No proper fish-way exists in any of the dams mentioned
in the last section; but they are contingently provided for by
the legislation quoted under 11.

14. The law quoted under 11 may be taken as prima facie
evidence that New Hampshire does possess the right to “ cause
to be maintained suitable fish-ways in the dams within her
jurisdiction.” [See Appendix A.]

15. One of the things that chiefly delighted the early colo-
nists of New England, was the great plenty of marine and fresh
water fishes, and among these the salmon and shad find honor-
able mention, as may be seen by the following quotations: “It
(Wamesit, or Tewksbury,) is excellently accommodated with
a fishing place (Patucket Falls, now Lowell;) and there is
taken variety of fish in their seasons, as salmon

,
shads

, lamprey
eels, sturgeon, bass, and divers others. * * * And this
place being an ancient and capital seat of the Indians, they
come to fish ; and this good man (Mr. Eliot) takes this oppor-
tunity to spread the net of the gospel, to fish for their souls.” *

“In this river (Merrimack) is sturgeon, salmon and bass.”f
“ the inhabitants (of Namaschet, or Middleboro’,) enter-

taining us witli joy in the best manner they could ; giving us a
kind of bread called by them raaizium, and the spawn of shads,
which they then got in abundance, in so much as they gave us
spoons to eat them.” 4 “A little below this fall of waters (in
Charles River) the inhabitants of Watertowne have built a
wear to catch fish, wherein they take great store of shads and
alewivcfs. In two tides they have gotten one hundred thousand
of these fishes.” ) “ Abundance of salmon and lamprons ”||

(in the Saco.)

“In it swim salmon, sturgeon, carp and eels,
Above fly cranes, geese, ducks, herons and teels.”^f

“The attention of the first settlors (1760) was principally
directed to fishing for salmon and shad

, which were then taken

* Gookin. 1674. Collections Mass Histor. Soc., Vol. I. p. 180.
t Wood. 1633. Young’s Chronicles. Mass. p. 411.
X Journal, &c. 1622. Collect. Mass. Histor. Soc., Vol. VIII. p. 232.
§ Wood, übi supra , p. 403. Plagiarized by Josselyn.
|| Josselyn. Voyages, 1074. p. 204.
T Connecticut River. Wolcott. Collect. Mass. Histor. Soc., Vol. IV. p. 270.
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in great abundance at Bellows Falls.” * “ Notwithstanding
the velocity of the current, the salmon pass up this fall (Bel-
lows) and are taken many miles above; but the shad proceed
no farther. * * * On the steep sides of the island rock several
arm-chairs, fastened to ladders and secured by a counterpoise,
in which fishermen sit to catch salmon and shad with dipping
nets. * * * It (salmon) still ascends the Saco, Merrimack
and Connecticut; in the two last, to their farthest head.” j
Williams, in his History of Vermont, states that salmon then
(about 1790) ran to the highest branches of the Connecticut
and were taken in abundance. From Burnham’s rock, on the
crest of Turner’s Falls, there have been taken over five thou-
sand shad, in one day, with dipping nets. This was toward the
end of the last century.f Salmon, too, were then abundant,
in the neighborhood of Turner’s Falls, according to the testi-
mony of Messrs. Smith and Thornton, aged, respectively,
eighty and eighty-two years. Mr. Josiah Stevens, of Chicopee,
aged eighty-four, stated that, about 1793, salmon were still
very plenty in that part of the Connecticut, and large fish
sometimes sold for fifty cents a piece. About the same period,
salmon were still abundant in the middle and east branches of
the Pemigewasset.

Mr. Barron, of Woodstock, New Hampshire, aged seventy-
eight, recollects when they came up in vast numbers. It was
then the habit for each family that lived near the stream to lay
in some four barrels of salted salmon, which would be equal to
about one hundred fish. The “ eddies,” or pools, where the
salmon loved to lie, were all numbered, and the fishermen had
certain customs and rights in them. It is in tradition that one
capable old lady was wont to spear the fat fish with a pitchfork,
to feed her working men withal !§ In the lower waters of the
Merrimack, the fisheries were then unfailing. On this point
we have the testimony of Mr. Charles Ramsay, of Amesbury,
aged ninety-one. Ho began to fish in 1789. Not only shad,
but salmon, were at that time very plenty. It was customary
to get, with a ninety-yard seine, from sixty to one hundred sal-

* Thompson. Hist, of Vermont, p. 150.
t Belknap. Hist. New Hampshire. 1792. Yol. 111. p. 61.
J Hoyt. Antiquarian Researches, p. 127.
§ Report of Messrs. A. and G. Reed.
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mon a day. Such a day’s fishing would now be worth from
three hundred to five hundred dollars. He once took eighteen
salmon at a single haul, and has seen twenty-four taken.

The chief tributaries, too, were visited by these annual
pilgrims. Shad passed in numbers up the Concord River.
Whether salmon did so is a question. Mr. John Josselyn says
they did;* Sir Ferdinando Gorges says they did not.f It
could never have been a good salmon stream, because the water
is warm, slow and thick. There is a small stream, still called
Salmon River, which rises in Groton, and empties into the
Merrimack a little beyond the Massachusetts line. So also in
the Suncook, the Soucook, and the Contoocook, all emptying
near Concord, New Hampshire, salmon were taken. But the
great body of them kept on to their true waters, the clear, cold
streams that rise among the White Mountain group. Even
Baker’s River was almost neglected in the presence of the east
and middle branches of the Pemigewasset, which drain our
New England Ober-land from Mount Willey to Franconia
Notch. Indeed, it is among and beyond the White Mountains
that lie the chief salmon spawning beds of all the rivers of the
Eastern States south of the Kennebec. Hence flow the head
tributaries of the Androscoggin, the Saco, and the Merrimack.
Even the Connecticut derives thence the upper Ammonoosuck,
Israel’s River, and the lower Ammonoosuck, which were doubt-
less the three principal nurseries for the parent stream ; though
salmon also ran about ten miles up Miller’s River, and still
further up the Deerfield, and were occasionally taken in Green
River. The shad are comparatively lowlanders. They stopped
at Franklin, on the Merrimack, and at Bellows Falls, on the
Connecticut, but they invaded the lower tributaries, too warm
and sluggish for the salmon’s taste. In fine, at the close of the
last century, the two rivers, and their chief inflowing streams,
were so stocked with salmon, bass, ale wives, shad and lamprey
eels, that the inhabitants along these water courses were boun-
tifully supplied therewith, and drew thence a considerable part
of their food. It now remains to investigate:—

* Voyages. 3674. p. 170.
t Wonder-working Providence. 1035. p. 79.
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16. When this supply began to fail; and
17. The causes of this failure.
About 1792 there rose a mania for making dams and canals

to render river navigation practicable round falls or rapids.
Hence the Locks and Canal Company of the Merrimack, which
still exists in a limited form at Lowell. Already, in 1796, the
canals at Patucket, Mass., and at Amoskeag, N. H., were nearly
done, and with them, of course, dams to back the water into
them. In 1812 there was a complete dam, from seven to
twelve feet high, at Bow, N. H., and at Merrill’s Falls another
dam, running obliquely nearly across the river. Below Amos-
keag, the river, for nine miles, was converted by law into the
“Union Canal,” and here and at all the “falls” was full of
locks and other obstructions.*

When we consider what an amount of disturbance in the
river all these works must have occasioned through a series of
years, and how many actual obstacles they must have raised,
we shall not be surprised to find a diminution of its inhabitants,
as may be inferred from the following quotations: “ Note on
Plymouth, N. H., (1814.) Salmon are sometimes caught in
these rivers.”f (Baker’s and Pemigewasset.) No more lay-
ing in of four barrels salted, or spearing them with pitchforks!
“ Sketch of Tyngsborough, (1815.) Until bridges, dams and
other obstructions were multiplied, it (the Merrimack,)
abounded with shad and salmon, but now the fishing has
become less lucrative.”! “Sketch of Haverhill, (1815.)
Salmon are not so plenty as formerly, but this fishery is still of
considerable importance, and has not diminished for, fifteen or
twenty years past.”) The number of years, here loosely stated,
since which there had been no diminution, is probably rather
too large. The fish would not continue to diminish after the
obstacles which caused that diminution became stable and
ceased to increase. That the diminution was great may be
drawn from the direct testimony of Mr. David Worthen, of
Salisbury Point, aged seventy-five, who stated that, in 1805,
it was considered good luck to get twenty salmon in a day,
though he had known as many as forty to be taken. In 1(89,

*T. Dwight. Travels, Vol. I. p- 406.
f Collect. Mass. Histor. Soc.„ 2d Ser., Yol. TIL p. HO.

J Collect. Mass. Histor. Soc , 2d Ser. Yol. IV. p. 192.
§ Collect. Mass. Histor. Soc. 2d Ser. Vol. IV. p. 121.
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it has already been shown, that sixty to one hundred salmon a
day was a common catch in this lower part of the river. For
this diminution no good reason can be given but the dams,
which by opposing the passage of the fish, by altering the levels
of the river, and by increasing the amount of silt* in the water,
drove them from parts of the main stream and of its tributaries.
By 1830, salmon had become still scarcer in the lower Merri-
mack. At the best places, like Haverhill, ten or twelve a day
was good fishing, while at the inferior places only one or two a
day would be taken. The cause of this new falling off is to be
found near Bristol, N. H., where Brown’s Dam, about the year
1820, forever barred the fish from the Pemigewassct, their
favorite spawning ground. The last salmon was taken on that
river some forty-five years ago by Mr. John Wallace. Cut off
from their favorite haunts, annoyed by river pollution and pur-
sued by fishermen, the salmon continued to decrease until, in
1845, the best places yielded no more than from three to six a
day. In 1847, the building of the Lawrence Dam gave the
death-blow to this species. But it is curious to observe that
its extinction was not immediate. At first the best places
would get a salmon every other day; the poorer, one every ten
days. The diminution, however, was rapid until 1859 or 1860,
when they became extinct, excepting an occasional straggler.
For five or six years they came each year to the foot of the dam
in their vain endeavor to get over, and about a dozen were
taken each year with a scoop-net. After that time very few
appeared there. The dam was closed in the spring of 1847,
after the salmon had begun to run. Now the spawn of those
that succeeded in getting to their breeding-beds would be
hatched late in the winter of 1847-48. In the early summer
.of 1850 the last smolts that could be hatched in the waters
above the dam would pass down to the sea. None of these
would probably be caught till the spring of 1851, and then only
a few, as they would not be likely to average over five pounds
in weight. It would not be till the spring of 1852 that the last
of this brood, from the spawn laid in 1847, would begin to be
freely taken. It appears then, that after salmon are cut off
from their spawning-beds, they will still return for a dozen

* During freshets, the amount of silt in a gallon of water from the river at Lawrence is
as great as i oz. to a gallon.
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years to a river, without breeding, and consequently constantly
decreasing in numbers. This view is supported by the age
which this fish has already, been proved to attain.

As to shad, their diminution in the Merrimack has been, for
obvious reasons, much more gradual than that of the salmon,
which are always far less in actual numbers, breed only in
peculiar and distant localities, and are easily driven away by
pollutions, obstacles or disturbances in the river. Nevertheless,
the evidence goes to show that four or five times as many shad
were taken thirty years ago as at present; and in the early
part of the last century it would appear that they were so
plenty as sometimes to be used for manure, like menhaden at
the present day.*

The disappearance of salmon in the Connecticut River is
of much earlier date than in the Merrimack; nor was it
gradual, but comparatively sudden. In 1797, they were abun-
dant ; within a dozen years after they had nearly or quite
disappeared. The cause of this rapid extinction was a dam,
whose effect was precisely that of the one at Lawrence, though
its relative position was entirely different. Just below the
mouth of Miller’s River may yet be seen the ruins of this fatal
barrier, erected about 1798 by the Upper Locks and Canals
Company.f It was sixteen feet high and stretched entirely
across the river. The extinction that followed makes a precise
parallel with that already cited in the Merrimack River. For
some ten years, till about 1808, salmon were caught at the falls.
The first year they were in great numbers, being headed off by
the new obstruction, but, within a dozen years, their extinction
was complete; and, for at least fifty-five years, the salmon has
been unknown, except as a straggler, in the Connecticrrt. It
may well be asked, how an impassible barrier, placed at Miller’s
Falls, one hundred miles from the river mouth, should have
caused the immediate extinction of the salmon, whereas a simi-
lar barrier, near Bristol, on the Pemigewasset, at about the
same distance from the mouth of the Merrimack, should simply
have shut out the fish from so much of the river as lay above
the dam, while below they continued to flourish; for they were
numerous a dozen miles above Concord, N. H., some thirty

* Shattuck’s Hist, of Concord, p. 202.
t Letter from Hon. George T. Davis.
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years since ? The answer to this question is a complete illus-
tration of those special conditions which are absolutely essential
for the propagation of salmon. The Connecticut has a long
and gently declining course ; it deposits the fertile alluvium of
a sluggish stream. The Merrimack has about the same fall,
but in a much shorter course; it deposits the coarse barren
silt of a strong current. The waters of the one were too quiet
and too little aerated to hatch the salmon spawn, except in the
mountain branches ; while in the other many of the middle
tributaries and parts even of the main river were doubtless
suitable for spawning-beds, when the fish were out off from the
upper sources. Quite otherwise with the shad. The gentle
Connecticut is precisely suited to their nature, as is well shown
by the way in which they hold out in that river, despite a mul-
titude of gill-nets at its mouth and the dams that have stopped
their free migrations. Nevertheless, they too have decreased
in numbers seriously. Three-quarters of a century ago they
were so abundant as to be thought of little value, and were
taken in large quantities in weirs. As many as two thousand
were sometimes caught by one haul of the seine at Hadley
Falls.* There has been no such fishing in recent years, except
in 1849, when the fish were headed off by the closing of the
Holyoke Dam and two thousand three hundred wore taken by
one sweep of the seine. Ever since the building of that dam,
there has been a perceptible diminution of shad. Thus, in
1853, (not a remarkable year,) between forty thousand and
fifty thousand were caught at Hadley Falls; during the past
season (which vms a remarkable one,) the catch has been only
about thirty-five thousand, indicating a decrease of one-fourth
in twelve years. On both rivers, the number of fishing places
abandoned because no longer profitable is very great. There
were probably three times as many places thirty years ago as
there now are on any given part of these rivers. Fifty years
since eight nets were used at Hadley Falls ; now only one. It
is proper to observe that the fishery is very dependent on high
spring freshets, which enable the fish to pass over the gill-nets
at the mouth of the river. Were it not for these engines, the
Connecticut, below Holyoke, would still be a fine shad stream.

* Holland’s Hist. Western Mass. Vol. I. p. 303.
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The destruction of young fish by mill-wheels, and the delete-
rious effects of pollutions, have already been treated of; but it
will readily be seen that the chief cause of the decrease of
migratory fish has been the. building of impassable dams.

18. It is of prime importance to give some estimate, albeit a
rough one, of the comparative value of the fisheries on the two
rivers, at different periods. As to their present value, the
statistics are sufficiently accurate. On the Merrimack, below
Lawrence, there are nine seining places, of which the best one
yielded 10,000 shad the past season (1835 ;) the poorest one,
perhaps, 3,600. The total catch of the nine places was not far
from 60,000, worth, with what bass were taken at the same
time, about $9,000, or the interest on a capital of $150,000.
The capital stock of the mills at Lawrence was, in 1830,
$7,300,000. On the Connecticut there are ten fishing places,
between Holyoke and the Massachusetts line, besides a small
one on the Chicopee. Taking tiie average of the nine lower
places at 7,000, and adding the Chicopee fishery, 1,000, and
the great Hadley Falls fishery, 35,000, gives a total of 102,000,
worth over $20,000, the interest on a capital of $340,000. The
amount of capital employed at Holyoke is $3,500,000. To
obtain any idea of the funner value of the fisheries, it is neces-
sary to build up the figures by a system of proportions from the
known present value, and the evidence obtained of what it used
to be ; for there arc no exact statistics. It appears that, about
1835, the shad fisheries of the Merrimack averaged one-half
better than at present, and were three times as numerous,
within the same space. In other words, the number of fish
taken was four and a half times as great as now, which would
give 225,000 fish below Lawrence; or, in the same ratio,
306,000 to Patucket Falls. The fishery at this place was in
itself important, just as it was at South Hadley, at Turner’s,
and at Bellows Falls. Wherever a series of steep rapids,
improperly called “falls,” occurred, the fish were temporarily
brought to a stand, and were crowded together, just as troops
crowd on the edge of a brook, across which they are obliged to
wade. Moreover, in passing up the shallows, they were greatly
exposed to the attacks of the fishermen standing on the bank,
or on rocks in mid stream. Thus, the number of shad now
taken at Hadley Falls is equal to the average number taken on
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seven and a half miles of the river below. This, applied as an
element of calculation to Patucket Falls, gives a yield of 65,000
for the year 1835. In calculating the salmon for the same year,
from the river-mouth to Patucket Falls, it may be assumed that
there then were thirty-six fishing places, that each place averaged
six salmon a day, and that the season was six weeks, with three
fishing days in each week. This calculation would give 3,900
fish. If the salmon fishery ofPatucket Falls were equal to that
of seven and a half miles of the river below, the number taken
there in 1835 would be over 800. This estimate is fully sup-
ported by direct testimony concerning the former fishing at
these falls. At one time, within forty-five years, there were
forty places in this locality where seines or scoop-nets were
used, and about twenty places where “pots” were set for
salmon. A common day’s fishing, at a favorable spot, was then
twenty salmon and five hundred shad. As late as 1846, Mr.
William McFarlin, of Lowell, took sixty-seven salmon during
the season,*' and in 1847, before the Lawrence dam was closed,
he netted nine hundred shad in one day. The following table,
based upon the kind of evidence and the proportions already
alluded to, has been prepared to give a general idea of the
actual value of the fisheries, now and formerly, and to show
the ratio of their decrease. Of course it is only to be regarded
as an approximation :

Estimate for
„

TEAK. river to for Total Estimatc Value at present

Patucket Falls.
1 atuckct tal,s ' pricl:s-

17SQ j Salmon, . $31,200 00 $6,800 00 $38,000 00 $190,000 00
’ | Shad, . 700,000 00 130,000 00 830,000 00 138,300 00

,on v j Salmon, . 7,800 00 1,700 00 9,500 00 47,500 00
' ’ I Shad, . 450,000 00 90,000 00 540,000 00 90,000 00

, 8o- j Salmon, . 3,900 00 850 00 4,750 00 23,700 00
’ ) Shad, . 306,000 00 59,000 00 365,000 00 60,800 00

1865 $ Salmon, . 1 00 - 1 00 5 00
’ I Shad, . 50,000 00f - 50,000 00 8,500 00

t Only from river mouth to Lawrence.

* Dr. Storer is not, therefore, quite exact, when he writes, in 1830, that “now the few
specimens taken are looked on as rarities.” Boston had then grown to 80,000 people,
and the Merrimack salmon no longer made much figure in so considerable a place;
especially as they were probably largely consumed on the spot, or sent, by railroad, to
New York and elsewhere. See Fishes of Massachusetts, p. 101.
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Lest some of these figures be considered large, it may be well
to add, for comparison, the statistics of one or two other rivers.
In 1820, 21,817 salmon were taken at the single village of Deje
in Sweden. In 1850, 32,000 fresh salmon, taken near St.
John, N. 8., were thence exported.* In 1842, there were
taken in the Tay, and in its tributary, the Earn, 107,318. f In
1830, the estimated annual yield of the Penobscot and the
Kennebec was 150,000 salmon for each river.§ The estimated
catch of shad for the Delaware river, in 1837, was 1,500,000;
and there is an instance recorded where 10,800 were taken at a
single haul of a seine. $ Before closing this part of the subject,
it may not be out of place to say, that the lamprey eel (Pelro-
myzon americanus) is a fish greatly esteemed by our country
people, and one which was formerly taken in almost incredible
numbers, when passing up the rivers to spawn. In the Merri-
mack, it was found as far north as Plymouth, N. H., and
by the Connecticut, also, it passed into the same State. When
the Lawrence dam was first built, several cartloads have there
been taken in a day, by one man. In 1840, Mr. Joseph Ely
took 8,800 in one night, at Hadley Palls. It was then the
custom, in the country, for each family to salt down several
barrels of them, for winter use. Now, this valuable fish has
become nearly extinct in both rivers. The striped bass
(Labrax lineatus') also deserves mention, although it is not
abundant, except near the mouths of the rivers, where are its
chief spawning beds; and its diminution is not owing to dams,
but rather to constant and indiscriminate fishing.

In conclusion, the Commissioners beg leave to reiterate a few
of the results of their investigations :

1. In order successfully to restock the two rivers with shad
and salmon, it would be necessary that fish-ways should be
built over the dams; that the pollution of the water should be
prevented; that New Hampshire should breed salmon; that
Connecticut should forbid the use of weirs and gill-nets; and
that stringent laws, regulating fishing, should be passed by the
States concerned.

* Sabine’s Report. Fisheries of the American Seas,
f Coste Voyage, p. 259.

§ Letter from Mr. N. Cummings,
t Dr. Howell, loc. cit.
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2. These fish-ways would injure or inconvenience the manu-
facturers more or less seriously.

3. If the above conditions were complied with, an abundant
supply of fish might reasonably be looked for within five years,
though they would not be so plenty as when the country was
in its primitive state. «

All of which is respectfully submitted.

THEODORE LYMAN,
ALE. A. REED,

Commissioners.
December 1,1865.

6
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Table A.

Height of water, in inches, on the crest of the Lawrence Dam, for May
and June, IBSG, 1857, 1858, 1859, 1860 and 1865.

[ln this table there is a small error in the heights of water, owing to the position of the gauge.
All the measurements are too small. The lowest water ought to read about one inch higher, and
the highest water about four inches higher. Thus, May 7, 1857, should read 81 inches, and June
29, 1857,17 inches.]

DATE. 1830. 1837. 1858. 1830. 1800. 1805.

May 1, . 28 37 24 - 21 31
2, . . 25 35 - 41 25 30
3, . . 24 - 24 40 25 25
4, .

- 55 24 39 25 24
5, . 27 59 23 36 25 21
6, . 24 67 21 35 - 18
7, . 24 77 23 36 25
8, . . 23 60 35 - 25 28
9, . . 23 51 - 39 25 29

10, 31 29 28 25 40
11, .

- 43 27 41 23 43
12, 46 41 27 40 23 43
13, 42 37 28 34 - 49
14, 34 35 31 30 23
15, .. 27 30 27 - 25 40
16 . . 25 29 - 28 29 33
17 24 - 23 23 29 28
is’,

. .
- 37 21 24 29 28

19, 24 36 23 22 28 37
20, 24 37 24 24 - 39
21, . . 25 40 24 33 33
92 25 51 29 - 36 34
23! 21 54 35 34 33
24, 25 31 35 33 37
25, .

- 41 30 30 33 33
26, 19 36 35 27 31 28
27, 21 84 30 24 - 24
28, 19 34 28 23 30
29, .. 22 30 25 - 28 19
30, . . 23 40 - 21 28 23*
31, 27 - 23 17 29 24

June 1, - 33 19 17 27 31
2, . 21 33 21 19 84 18
3, . 19 31 IS 19 -21f
4, . 19 29 18 21 36
5, . 17 25 18 - 31 21
6, . . 17 21 - 23 34 24*

* 200 feet flash-boards put on. t 260 feet flash-boards put on. t 300 feet flash-boards put on.
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Height of water on Lawrence Ham—“Continued.

DATE. 1850. 1857. 1858. j 1859. 1800. 1805.

I __

June 7, 18 19 21 3S 27
8, .

- 28 16 18 37 25
9, . 18 19 19 17 36 24

10, 18 18 17 17 - 28
11, 18 18 18 18 31
12, . . 19 IS 18 - 28 27
13, . . 16 22 - 17 29 28
14, 19 34 17 28 25
15, .

- 24 35 19* 28 23
16, 18 21 33 19 28 22
17, 18 18 28 19* -21f
18, 18 18 23 29 31
19, .. 18 19 23 - 30 24
20, 19 23 35 30 23
21, 18 - 23 33 33 23
22, . - 23 18 41 31 22
23, 18 24 17 41 34 22
24, . . 18 30* 17 35 - 23
25, 18 30 15 34 31
26, .. 16 25 16 - 28 22
27, 17 23 - 31 28 21
28, 19 17 28 27 19
29, .

- 16 16 27 27 22
30, . . 22 16* 15 24 27 23

t Flash-boards onwhole dam* 200 feet flash-boards put on.
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Height of water, in inches, on the crest of the Lowell Dam, for May and
June, 1856, 1857, 1858, 1859, 1860 and 1865.

DATE. 1850. 1857. 1858. j 1850. 1800. 1805.

May 1, . . 21* 31 29|| -20 e 302, . . 18 29 - 30 23 29
3,22 f - 27 27 25 25
4, . - 53 27 27 25 22
5, . 25 53 24 25 24 20
6, . 22 64 23 24 - 19
7, . . 18J 75 28 25 25
8, . 27 56 41 - 24 27
9, . . 27 45 - 28 23 28

10, 35 32 27 23 35
11, .

- 37 30 31 22 40
12, 45 35 29 29 22 39
13, 41 31 33 23 - 35
14, 35 28 36 20b 21
15, .. 31 26 31 - 20 36
16, 27 27 - 24 21 29
17, 27 26 20c 20 27
18, .

- 31 25 27 18 26
19, 26 31 27 27 17 36
20, .

. 26 31 28 32 - 34
21, 29 36 27 37 30
22, .. 29 48 33 - 30 30
23, 25 47 38 28 29
24, 22 34 38 26 34
25, .

- 35 36 35 24 31
26, 24 31 39 29 21
27, 23 29 34 27 - 22
28, 21 27 31 25 19
29, .. 25 28 29 - 14 20
80, 28 34 - 20ri 18 19
31, 29 - 23 29 18 18

June 1, . - 27 20 28 21
2, . 24 26 18 28 32 15
3, . 20 26 22a 28 - 14
4, . 20 26 28 29 31
5, . . 21 24 27 - 28 10
6, . 21 21S - 31' 27 9
7, . . 21 - 26 29 31 10

* 120 foet flash-boards then on. t 140 feet flash-boards put on.

J 500 feet flash-boards put on. § 260 feet flash-boards put on.

II 590 feet flash boards put on March 25. a 280 feet flash-boards put on,

b 290 feet flash-boards put on. c 300 feet flash-boardsput on.

d Flash-boards on the whole dam. e Flash-boards on thewhole dam April I*.

Table 18.
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Height of water on Lowell Dam—Continued.

DATE. 1850. 1857. 1858. 1859. 1800. 1805.

June 8, .
- 20 27 27 30 8

9, 26 23f 30 26 28 8
10, .. 22 23 29 26 - 8
11, 21 21 27 28 23
12, .. 20 22 28 - 18 14
13, . . 17* 27 - 27 24 12
14, 22 41 26 22 9
15, .

- 28 41 26 19 7
16, 19 25 38 25 18 8§
17, . . 17 22 34 23
18, 23 20 31 29 26
19, .. 22 21 29 - 25 16
20, . i 21 27 - 37 26 15
21, 22 - 25 87 27 14
22, .

- 28 24 42 30 13
23, 21 27 22 42 29 14
24, . . | 17 36 22 39 - 14
25, . . I 14 36 19 35 23
26, . . 13 29 18 - 20 12
27, . .

! 16 25 - 86 20 11
28, . . | 18 - 23 33 16 11
29, . . | - 19 19 30 16 14
30, . . j 17 17j 19 29 18 14

* Flash-boards on the'whole dam. t 150 feet flash-boards put on.
% 350 feet flash-boards put on. $ One foot flash-boards put on whole dam.
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Table C.

Showing the height of water, in inches, on the crest of the dam at Lake
Village, N. H., for May and June, 1865, and for September, (dry
month,) 1855.

[These measurementsare taken for the crest of the waste dam. Those that are preceded by a
minus sign ( —) show the number of inches below the crest of the dam, at which the water stood.]

DATE. 1805. DATE. 1805. DATE. 1855.

May 1, .18 June 1, . .20 Sept. 1, . . 11
2, . . 17 2, . . 20 2, . . 13
3, . . 18 3, . . 20 3, . 12
4, . . 17 4, . 4, . . 11
5, . . 17 5, . . 21 5, . 9
6, . . 17 6, . . 20 6, . 8
7, . 7, . . 20 7, . 7
8, . . 18 8, . . 19 8, . 7
9, .

. 19 9, . . 19 9, .

10, 20 10, . 19 10, . 6
11, . 21 11, . 11, . 4
12, . . 21 12, 19 12, . 4
13, . 22 13, . 18 13, . 2
14, . .

- 14, . . 18* 14, . 6
15, . 22 15, . 19 15, . 6
16, 22 16, . 19 16, .

17, . . 22 17, . 19 17, .

IS, . . 22 18, . .
- 18, . . —1

19, .
. 22 19, 19 19, . —1

20, 22 20, . 18 20, . . —2
21, . . - 21, IS 21, . —3
22, . . 22 22, is 22, . •—5
23, '. '. 22 23’ .' ! 19 23, .

24, 22 24, . 18 24, . . —4
25, . 22 25, . 25, . .< —7
26, 21 26, . 18 26, . . —8
27, . 21 27, . .18 27, . . —lO
28, . .

- 28, . . 17 28, . . —l3
29, . 21 I 29, . .18 29, . . —l2
30, 21 30, . . 18 30, .

31, . .21

* Sixteen-inch flash-boards then on.
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Table D.

Height of water on the crest of the dam at Holyoke, for June, 1865.*

DATE. 1865. DATE. 1865.

June 1, .... 28 June 16,. ... 20
2, ... . 20 17,. 18
3, . 24 18,. 18
4, . 23 19,... 16
5, ... . 21 20,. 15
6, . 19 21 14
7 18 22,. 15
8, . 17 23, 14
9, . 16 24 12

10 10 25,. 13
11, ... 21 26 11
12, ... 27 27,. 12
13, .... 22 28 21
14, ... 22 29,. 19
15, ... 21 30,... 18

* No flash-boards ever used.





TABLE E.
LINES SHOWING THE COM I’ARATIVK VERTICALVARIATION’ OF THE WATER, DI'KIXC MAT AND
.U NK 1865,0 N THE CREST OF THE DAMS AT LAWRENCE. I,OWE 1,1, AND LAKE VILLAGE.
Theheavy line in lowenre the dotted.LuwdL and the.J'me.laJcc Milage,. Sundays are omitted, and three
days when no observation.s were made al Lowed.
ThfCttbmf/ ofindies is at the sale of(he page, that ofdays is at dir bottom. The'puttingon o!flash-hoards isrecorded by date.





7

APPENDIX



[Jan.APPENDIX.

A.

Col. Theodore Lyman, Alfred Reed, Esq., Commissioners:

Gentlemen,—I have, as requested by you, examined the
subjects referred to in the Resolve of the last legislature of
Massachusetts, under which you were appointed Commissioners.

The first subject of my inquiry has been, the right of the
owners of the dams at Lowell, Lawrence, and Holyoke, to
maintain the dash-boards on such dams. These dams were all
built under the general laws of this Commonwealth authorizing
such obstructions, and providing ample remedies for owners of
land damaged by flowage. So far as I can learn, nearly, if not
all such owners of land have been settled with, and as against'
them, these dams with dash-boards thereon are rightfully
maintained.

By the law of this Commonwealth, all persons who may
build dams on streams annually frequented by dsh, do so under
an obligation to keep open sufficient sluices and dsh-ways for
the passage of dsh at proper seasons. And a company whose
charter makes no provision for such dsh-ways in dams which
they build, is under this obligation as much as if such charter
in terms required dsh-ways to be built.

Applying these principles to the dams at Lowell, Lawrence,
and Holyoke, and it is clear that unless relieved by special
action of the legislature, they are bound to provide dsh-ways
sufficient to allow dsh to pass up and down the rivers at their
usual seasons.

The owners of the dam at Lawrence are undoubtedly
relieved from any obligation to construct any other dsh-way
than the one prescribed by the county commissioners, in 1847.
The charter of the Essex Company, who own the dam, requires
the company to provide for the passage of dsh. The company
complied with their charter, and thereafter, viz., in 1848, upon
application of the company for an increase of their capital, the
legislature passed an Act, granting their petition, upon condition
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that the company should be liable fox- all damage occasioned
the owners of fish-rights existing above the dam. This Act was
accepted by the corporation, and they have since paid to the
owners of fish-rights between Lawrence and Lowell, a lai’ge
sum in settlement of their claims for such damages.

Subsequently, by statute of 1856, the legislature passed an
Act, requiring the company to make and forever thereafter to
maintain a suitable fish-way in or around their dam, under a
heavy penalty ; and for non-compliance with this Act, the
company was indicted, and the supreme court of this State
decided, upon trial of the case, that this Act of the legislature,
providing, as it did, for compensation to the owners of fish-
rights, was in the nature of a contract which exempted the'
company from the obligation which the Act of 1856 sought to
impose, and that it was not competent for the legislatui-e
thereafter to impose such obligations upon them.

The charter of the Hadley Falls Company required them to
pay the owners of the fish-rights existing above their dam, such
damages as the county commissioners should award. I
undei'stand that these damages have been paid to the claimants.
I can discover no reason why this requirement of the legisla-
ture, complied with by the corporation, should not exempt
them from further liability to construct a fish-way, as the Essex
Company ax-e exempt. I think it does, and that the Hadley
Falls Company cannot be required to contribute to the
construction of a fish-way over or around their dam.

I find nothing to exempt the proprietors of the dam at
Lowell from the liability imposed to furnish suitable and
convenient way for the fish to pass up and down the river at
their accustomed seasons.

That the State, in the exercise of the right of eminent
domain, may construct such fish-ways as may be deemed expe-
dient and practicable, subject to the payment of any damage
which may be caused the owners of the dams, cannot, I think,
be doubted. The cost of constructing such ways at Holyoke
and Lawrence must, I think, be borne by the State. The cost
of building one at Lowell, s.o far as I have been able to examine
the question, must be borne by the proprietors of the dam.

As the Connecticut River, where it forms the boundary of
Vermont, lies wholly within the State of New Hampshire, I
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have not deemed it material to inform you of the legislation of
the former State on the subject of your inquiry.

At the last June session of the legislature of New Hampshire,
the following law was passed :

“ That if any person shall erect or maintain any dam or weir upon
the Connecticut or Merrimack rivers, or upon the Pemigewasset or
Ammonoosuck or Winnipisiogee rivers, or Baker’s river, without pro-
viding a suitable fish-way over or through the same, which shall be
approved in writing by the Fish Commissioners, and be kept open
during the months of May and June, in each year, he shall forfeit and
pay for each day’s continuance of said dam without such fish-way, the
sum of ten dollars, to be recovered by indictment for the use of the
county in which the offence is committed. Provided, that this law shall
go into effect whenever, and not before, suitable fish-ways for the
passage of sea-fish over the dams on said river or rivers, below the
boundary of this State, shall have been commenced ; which fact is to be
determined by the proclamation of the governor.”—Approved July 1,
1860.

Whether this Act is in conflict with any previous legislation
of that State, lam unable to inform you. The presumption is
strongly in favor of its validity. Its terras are but a substantial
declaration of the common law obligation of all parties so to
use the rivers of the State as not to impede the passage of fish.

Respectfully yours,

JOHN A. LORING.

Boston, October 16, 1865.
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[B.]

Messrs. Theodore Lyman aud Alfred A. Reed, Esq’rs, Com-
missioners on River Fisheries :

Gentlemen,—The samples of water received from you have
been the subjects of observations and chemical analyses, with
reference to the points of present composition, and their con-
stitution in the flowing river. As white glass vessels, corked
so as not to exclude air, had been chosen for obtaining thorn,
we had present all the matter taken, excepting that which had
been evolved in a gaseous state, in consequence of slow changes
constantly going on in such water.

All the samples excepting two were colorless ; they had
deposited, as flocks and filaments, some light compounds of
vegetable matter and hydrous peroxide of iron, besides sand
and lighter suspended articles, and become quite clear.

Sub-aqueous vegetation appeared in all the samples, varying
in amount in some, but always present. No odor could be
perceived in any of the samples, and no marks of decomposi-
tion of sulphates appeared.

Difficulties attend experiments on sucli waters, arising from
the minute amount of solid matter dissolved in considerable
volumes, and from their naturally balanced constitution, as the
solvents of gases and organic bodies, which are lost, or become
changed by increased temperature.

We chose to make the amount of solid matter dried at a fixed
temperature one mode of comparison between equal volumes,
and to rely on tests applied to the water before heat was applied,
for results which would point out the presence of the alterable
substances contained in them.

As a basis of comparison, some clear Cochituate water, drawn
from the street main, was used, and the volume in each case is
the United States standard gallon.

1 gallon Cochituate water afforded 2T4
0

°

ff grains of solid mat-
ter weighed from dry air at 70° F.
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Sample (1.) September 2d, 12, M, Centre of river, lower
bridge, 3 feet.

1 gallon of this sample afforded grains of solid matter.
Sample (2.) Marston’s ferry, 3 feet.

*1 gallon of this water afforded 5T^
2ff grains of solid matter.

Sample (3.) September 2d, 12, M. Below lower bridge 150
yards, 3 feet, 50 yards from shore.

1 gallon of this water afforded 3 grains of solid matter.
Sample (4.) Mouth of Spicket River; race-way of paper mill.
1 gallon of this water afforded 2j grains of solid matter.
Sample (5.) Opposite Bay State Mills, south bank; nar-

rowest point of river hereabout, 18 in.
1 gallon of this water afforded 8T grains of solid matter.
It will be seen that the larger weight (o Ty5 grains) of solid

matter found, is more than twice the amount obtained from the
Coohituate, and about one-third the weight afforded by average
well water (16 grains.)

The solid matter from the samples was of nearly the same
composition and physical characters. It was brought under
the influence of the most delicate tests for copper, arsenic, tin
and chromic compounds, without detecting either of these
bodies, although they are often found in the waste washings of
manufactories. Compounds of organic matter and peroxide of
iron exist in all of them, and mere traces of similar manganese
compounds were noticed in (3.)

The solid matter consisted of sulphate, silicate and crenate
of lime, and peroxide of iron, chloride of sodium, sulphate of
soda, sulphate of ammonia, and organic matter soluble like
gum and insoluble humus formed.

Slight differences in the weight of chlorine, sulphuric acid
and alkaline bases holding them could be noticed, when equal
weights of the solid matter were tested; but the large differ-
ences which might reasonably be expected to appear, could not
be observed.

The containing vessels in two or three instances presented
adhering particles on their upright sides, which were carbonate
of lime, with crenate of lime, or with fatty acids and lime.

In (3) this incrustation, formed in part of fatty acids and
lime, was well marked, and doubtless it had formed by the
action of lime salts on soap water, which had mixed with the
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river water. Any one acquainted with the daily routine of
dye-houses and print-works, is impressed by the large addition
of ponderable matter which finds its way into the waste and
wash water. This addition might be supposed to exist after-
ward in a soluble form, below where the waste water enters a
stream. A more careful consideration will include the fact of
mutual decomposition, carried out to an extreme extent, so that
a very impure and even poisonous mixture may be rendered
entirely innocuous by chemical changes following, and the great
bulk of the water into which it entex-s will become only slightly
contaminated by any soluble matter which has escaped. This
fact of chemical changes constantly acting as purifying means, is
illustrated in many water-courses. The salts of iron and man-
ganese in pi’esence of air, are removed as the streams flow over
calcareous strata, and the highly coloi’ed, peaty waters of sili-
cious strata become coloidess or green, when the limestone
rocks are washed by them.

In the observations by tests, it was found that the two or
three only which would act on the bodies present, pointed out
changes which had taken place in the water after it had been
bottled. This negative result of tests is however important, in
defining the limit of impuidty, showing that it does not exceed
in any case that which would be deduced from the weight of
matter obtained as a dry substance. Their action, too, in some
cases, and under modified forms of application, has given us a
clear view of the natural constitution of these samples.

As naturally existing, they contain from to of their
volume of dissolved gases, which are generally nitrogen and
oxygen, with mere traces of carbonic acid. The volume of
oxygen is about 40 per cent, of the mixture, and always larger,
in proportion to the nitrogen, than exists in air. In (4), the
amount of carbonic acid compared with that in (3), is as 105
is to 60.

All the samples contain the compound, resulting from organic
decomposition, called crenio acid. This substance easily
changed by heat—seems to be delicately balanced by tlip oxy-
gen, on one hand, and growing vegetation on the other, so that
sulphates can exist without change, and animal life be sup-
ported vigorously.

Into such a water the waste washings of the dye-houses and
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print-works enter, carrying with them a variety of substances
which react on each other. The metallic salts are decomposed
by vegetable decoctions of barks and woods, the soap water by
lime salts, and the alkaline bases are engaged by silicates of the
earths formed and forming, so that an artificial purification is
more rapidly effected,—as the acting agents are more concen-
trated,—than in natural operations. A stream of impure water
flowing into a river does not soon enter the general current.
By a well-known physical law, it is confined to one side and the
bottom of the river for some time before diffusion takes place,
and in this way a current of pure, clear water may be undis-
turbed by a considerable stream of impure, turbid water,
running, but not mixing, with it.

A point of consequence, in view of the object of these trials,
was, any evidence proving the unfitness of these waters to sus-
tain fish-life, and this has been constantly before us. No such
evidence has appeared. All the samples are free from any
corrosive action, as induced by acids or alkalies. The salt of
iron found is that constantly present in Cochitiiate, or lake
water of the silicious rock formations. The other constituents
are found in the water above any manufactories, and saline
particles far greater in weight and activity exist below, near
tide water. These samples are fully aerated by abundance of
air, such as belongs to river water, and in this necessary
element for the support of fish-life, nothing is unnatural.

The worst sample of this water, considered in relation to
changes which had occurred after it was taken, (3), in its most
turbid state, was more pure than the English river Dee, cele-
brated as a preserve for salmon, and yet constantly receiving
dissolved and suspended impure matter of drains and dwellings.

Our experiments prove the purification of water rendered
foul by waste from manufactories in two ways: by rapid chem-
ical decompositions succeeding among the added substances,
and by the slower natural process of abstraction by the strata
and aeration. They also show the limit of impurity in impure
waten.

Respectfully,
A. A. HAYES, M, D., Slate Assayer.
S. DANA HAYES, Analytical Chemist.

16th: October, ISGS.
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c.

Fig. 1. Profile of a fish-way for a dam twenty-five feet high; fall 1 in 10.
a, flood-gate and head for regulating the water. See fig. 5. b , b, b.
resting tanks for the fish passing up ; c , supporting and protecting
pier of masonry; d, foot of the way, of masonry for a rapid river.
See fig. 6.

I*ig. 2. Portion of fish-way seen from above, a, upper entrance; b, passage
into resting tank ; c, resting tank ; d, bulkhead.

Fig. 3. Last compartment, at foot offish-way, seen from above, a, the com-
partment ; b, passage from fish-way to the river.

Fig. 4. Profile of a portion of the floor of fish-way. a, a, inclined floor of
the pass; b, resting tank, with water-level indicated by a dotted
line; d, d, d, d, alternating bulkheads. See d, fig. 2.

Fig. 5. Flood-gate and head for regulating the water, a, floor of the head ;

b, open water passage; c, flood-gate, with permanent pieces ;
e, sides of the head. 1,2, 3, movable cross-boards, to regulate
the water.

Fig. 6. Supporting and protecting pier, seen from above. See fig. 1. c, c,
pier, jvith a salient point, to throw off water and floating ice ; c,
sides of the fish-way.

8

EXPLANATION OF FIGURES.
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Executive Department, j
Waterbury, December 2d, 1865. j

To his Excellency the Governor of Massachusetts:

Sir,—In compliance with the request of the General Assembly of
this State, I have the honor to transmit herewith a copy of a joint Reso-
lution of that body, adopted at the October session, held A. D. 1865,
relating to the “ improvident destruction of shad in the Connecticut
river ;

” with the request that the same be laid before the legislature of
the State of Massachusetts.

With high respect,
Your Excellency’s obedient servant,

PAUL DILLINGHAM,

Shttt of Ihmoni.

Governor of Vermont.
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Joint Resolution Relating to the Improvident Destruction
of Shad in the Connecticut River.

Resolved by the Senate and House of Representatives :

That the attention of the State of Connecticutbe respectfully invited to
the subject of the improvident destruction of the shad in the Connecticut
river, and especially near its mouth, by means of gill nets and otherwise,
and that the State be earnestly requested, as matter of comity between
sister States, to so regulate the fishing in that river, as to allow the free
and unobstructed passage of all kinds of sea-fish into it, during such
portions of the time as will be sufficient to stock the upper waters of that
river and its tributaries with a reasonable supply of such fish.

Resolved, That his Excellency the Governor be requested to transmit
to the Governor of the State of Connecticut, and also of the States of
Massachusetts and New Hampshire, copies of these Resolutions, with a
request that they be laid before their respective legislatures.

STATE OP VERMONT.

Secretary of State’s Office, )

Montpelier, November ,A. D. 1865. j

I hereby certify that the foregoing is a true copy of a joint Resolution
passed by the General Assembly of the State of Vermont at the October
session, held A. D. 1865.

Given under my hand and the seal of this office, this 28th day of
November, A. D. 1865.

GEORGE NICHOLS
Secretary of State.
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Joint Resolution Relative to the Restoration of Sea-Fish
to the Connecticut River, and its Tributaries.

Resolved ly the Senate and House of Representatives :

That his Excellency the Governor be authorized to appoint two com-
missioners to consider the subject of the restoration of sea-fish to the
Connecticut river, and its tributaries ; the introduction of new varieties
of fresh water fish, and the protection of fish generally in our waters ;

and to make reports of such facts and suggestions as may be material,
to the next session of the legislature, and, also, to the Governor,—if
they deem an earlier report to be expedient; and that such commission-
ers communicate with commissioners that are, or may be appointed by
the States of Massachusetts, New Hampshire and Connecticut, upon the
subject of the restoration of sea-fish; and that his Excellency the
Governorbe requested to furnish the Governors of those States with a

copy of this Resolution.
Resolved, That such commissioners be authorized to introduce into

such of our waters as they may deem best suited therefor, the spawn of
the black bass, land-locked salmon, and other varieties, if they deem it
expedient; provided the expense do not exceed the sum of one hundred
dollars.

Secretary of State’s Office, [

Montpelier, November ,A. D. 1865.)

I hereby certify that the foregoing is a true copy of a joint Resolution
passed by the General Assembly of the State of Vermont at the October
session, held A. D. 1865.

Given under my hand and the seal of this office, this sixth day of
November, A. D. 1865.

LEGISLATURE OF VERMONT,

1865.

STATE OP VERMONT.

GEORGE NICHOLS,
Secretary of State.
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In the year of our Lord one thousand eight hundred and sixty-five.

Resolved by the Senate and House of Representatives in General Court
convened:

That the attention of the State of Connecticut be respectfully invited
to the subject of the improvident destruction of the shad in the Connec-
ticut river, and especially near its mouth, by means of gill nets and
otherwise, and that the State be earnestly requested, as matterof comity
between sister States, to so regulate the fishing in that river as to allow
the free and unobstructed passage of all kinds of sea-fish info it, during
such portion of the time as will be sufficient to stock the upper waters
of that river, and its tributaries, with a reasonable supply of such fish.

Resolved, That his Excellency the Governor be requested to transmit
to the Governor of the State of Connecticut, and also of the States of
Massachusetts* and Vermont, copies of these Resolutions, with a request
that they be laid before their respective legislatures.

AUSTIN F. PIKE,
Speaker of the House of Representatives.

E. A. STRAW,
President of the Senate.

Approved June 30, 1860.
FREDERICK SMYTH, Governor.

Secretary of State’s Office,)
Concord, August 22, 1865. j

The foregoing is a true copy of the engrossed bill, now on file in this
office.

Attest: WALTER lIARRIMAN,
Secretary of State.

State of |tefa Pampsljm.
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44 Beacon Street, Boston, December 14, 1865.

His Excellency John A. Andrew.

Sir,—I have read the documents submitted to me, touching the pro-
posed exhibition of Fishery and Water Culture, in July, 1866, at
Arcachon, near Bordeaux, France. This exhibition, which seems to be
an enterprise of a society, assisted, however, by the French government
will embrace the following classes of objects, principally :

1. Fish, and other water animals, either alive or dead.
2. The implements of fishing, in the fullest sense of the word.
3. The products of the fisheries, such as fish preserved in all known

ways ; fish oils, &c. &c.
4. Manuscripts or printed documents, of all sorts, treating of fishery,

or water culture.
The State of Massachusetts has many fisheries which might be

represented in such an exhibition ; for example, those of the whale, cod,
mackerel, blue fish, herring, alewife, shad, halibut, smelt, haddock,
menhaden, cusk, bass, pickerel and trout, as well as those of the lobster,
oyster, and, recently, tbe scallop. The secondary products of these
fisheries might also be exhibited; for example, whalebone, sperm and
whale oil, cod liver oil, and many other fish oils. The various harpoons,
lances, hooks, nets, weirs, rakes, &e., used in taking different kinds of
water animals, might also be exhibited Our fishermen and naturalists
could furnish many interesting details on the habits of these aquatic
animals and on the methods employed in capturing them.

In the department of water culture, or artificial propagation of fish,
we are not in a position to furnish much of interest. There can'be no

doubt that the artificial breeding of fish will one day be to us a source
of wealth; but that day has not yet come, although the State has
encouraged experiments in trout breeding. A number of individuals
have, with more or less success, attempted the breeding of fish,
especially of trout and alewives ; but as yet we have nothing that can
be called an industry, such as now exists in France and in Germany,
and has long existed on the Venetian coast. Whether the favorable
moment has arrived for the introduction of water culture among us as a

MR. LYMAN TO GOV. ANDREW
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real industry, is an open question. There is no more reason, in the
nature of things, that we should not raise fish for market, than lettuce.

Were it deemed expedient to do anything about the matter, the best
way would be ; first, to. print and circulate the necessary information
among persons interested in fisheries, and among our scientific societies ;

and secondly, to appoint some well educated man, who was familiar with
natural history and with the French language, to visit the exhibition,
superintend the display of our products, and report, on his return, the
result of his observations.

Very respectfully,

THEODORE LYMAN.

Department of State, Washington, 20th December, 1865.

To His Excellency John A. Andrew, Governor of Massachusetts.

Sir,—I have the honor to inclose a copy of a communication from
Mr. Bigelow, of the 15th ultimo, No. 196, relative to the fishery
exhibition to be held at Arcachon, to be added to the papers recently
forwarded to your Excellency on the subject.

I have the honor to be

Your very obedient servant,

WILLIAM 11. SEWARD.

[No. 187—with enclosures.]

Legation of the United States, Paris, Oct. 25, 1865.

Sir,—I have the honor to transmit herewith a correspondence with'
Professor Coste, of the Institute, in relation to an International
Exposition of Fishery and Water Culture, which is to take place under
the auspices of the Scientific Society of Arcachon, in July, 1866.
Arcachon is a fishing town, about an hour’s distance by rail from
Bordeaux, and is peculiarly fitted by nature for the purpose
contemplated. The exposition will be, in the main, the fruit of private

MR. BIGELOW TO MR. SEWARD
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enterprise, though it receives a substantial subsidy from the state, and
will be in a great degree controlled and directed by government officers.

In view of the fact that the people of the United States are more
extensively engaged in the cod, whale and oyster fishery than the
people of any other nation ; that we have fluvial system adapted to the
indefinite culture and distribution of fish, throughout the Union ; and
in view of the additional fact, that the science of water culture has been
carried to a higher point in France, than anywhere else, thanks more
especially to Professor Cosfe, who, by long study and experiment, has
become the great European authority upon this subject—l hasten to
send you the letter of Mr. Cosfe, and copies of the circular and
regulations issued by the Scientific Society of Arcachon, that you may
give such encouragement to a representation of the United States in
this exposition, as you may think expedient.

I would suggest, that none of the arrangements to be made for this
exposition be confounded with those making for the exposition of 1867.
That of Arcachon having its origin mainly in private enterprise, had
better, in my judgment, be, so far as we are concerned, at least, the
product of private enterprise; our government participating to the
extent of the necessary publication of the proposals, and giving such
aid as its diplomatic and consular organization can conveniently render.

I am authorized to say that the transport through France of all
American articles exposed, will be defrayed by the society. And lam
encouraged to hope that this provision will be so extended as to embrace
their transport from tide water, on the other side of the Atlantic.
Upon that point I expect more precise information in due season.

Foreign exhibitors are not limited .as to time, in presenting their
articles, though, of course, the sooner they arrive or have their space
engaged, the greater advantages they will enjoy.

A collective exposition of the articles which take prizes at Arcachon,
will be forwarded, under the auspices of the society, to the Universal
Exposition of 1867, and exhibited in the section of Fishery and Water
Culture.

I am, sir, with great respect,

Your obedient servant,

JOHN BIGELOW.

Hon. Wm. H. Seward, Secretary of State, fyc. fyc. fyc.
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SCIENTIFIC SOCIETY OF ARCACHON TO
MR. BIGELOW.

[Enclosure 1 to Dispatch 187.]

Scientific Society op Akcachon International Exposition
of Fishery and Water Culture.

Paris, October 14, 1865.

Mr. Ambassador,—The Scientific Society has the honor to transmit
to your Excellency a certain number of copies of the general
regulations of its exposition.

They would desire that your Excellency would introduce this
exposition to the notice of your countrymen, and that you would have
the kindness to designate those persons to whom it would be proper to
make a special appeal.

By making collective expositions, the different nations would simplify
the task of the Scientific Society.

The Society can do no more than call the attention of your
Excellency to this point, so important to the success of the enterprise ;

but it would be profoundly grateful if you would designate one of your
countrymen, whom it might request to act as Commissioner General for
the United States of America.

The society has the honor to mention to your Excellency the names
of Messieurs Loyseau de Reddemont, (5 Rue Greffulte,) and Henri de
La Salle, (21 Rue de L’Odeon,) as special Commissioners for foreign
countries.

These gentlemen will be happy to give your Excellency, in person,
all the information which you may do them the honor to request.

1 have the honor to be,

With profound respect,

Mr. Ambassador,
Your Excellency’s very humble and very obedient servant,

COSTE,
Member of the Institute—President of the Paris Committee.

To His Excellency The Ambassador of the United States op

America.
9
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[Enclosure 2 to Dispatch 187.]

Exposition op Fishery and Water Culture, at Arcachon,
in 1866, with the co-operation of the Government.

The Scientific Society has undertaken to organize an Exposition of
Fishery and Water Culture, which will take place at Arcachon, during
the summer season of 1866.

Designed to exhibit everything which in the world of salt and fresh
water interests the industry of man, this exposition, to which all
countries are invited, will be effected by original private enterprise,
upon the plan of district co-operation, which the French government has
instituted to stimulate the progress of agriculture.

The waters which cover the greater part of the globe, are as fruitful
as the land, and serve to fertilize it. The means employed for making
use of them, demand, in labor and invention, no less intelligence, no less
boldness, than that by which continents are explored and reclaimed.
Thus affording to man a means of subsistence, the industry which
employs them exposes to incessant peril entire populations, and
enlightened governments to costly experiments.

Yet this aquatic industry has never been the object of a special
exposition.

It has never appeared in a universal exposition.
Only recently, in the midst of the admirable representation of all the

industries of the earth, fishery did not figure at the Exposition of
London, but by the exhibition of a few nets and lines. Water culture
did not figure at all; while the products of the soil, artistically grouped,
gave a just idea of its richness and of the importance of our

agriculture.
The industry of the waters is, nevertheless, also a strength and a

glory to France.
If agriculture furnishes us soldiers, fishery furnishes sailors; and if

we have borrowed from England the improved methods of farming, it is
to France that the English have come to gain the very idea of water
culture.

So we may hope that the Imperial Commission of the coming
Universal Exposition of Paris, will think proper to make use of the
Exposition of Arcachon, to arrive in 1867, in the section of fishery and
water culture, at the same remarkable result attained by the Imperial
Commission of the Universal Exposition of London, 1862, for the
section of agriculture. This legitimate hope alone would justify the

SCIENTIFIC SOCIETY OF ARCACHON
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enterprise of tiie Scientific Society, and would demonstrate its actual
value.

But is it not evident that to unite in one place the products and
implements of fishery and of water culture, the books, manuscripts and
information relating thereto; to bring together around these objects of
study the greatest possible number of fishers, water culturers, and
economists, will be rendering to the industry of the waters, the signal
service rendered to agriculture by the first Agricultural Exposition ?

If it is difficult, indeed, to popularize in our rural districts the
adoption of the best breeds of animals and the best varieties of
vegetables, the best implements and the best books, in spite of all the
occasions which exhibitions incessantly renewed afford for their being
learned and appreciated, progress will be impossible for fishery and
water culture, as long as they are devoted thereto, living isolated,
remaining in mutual ignorance of the experiments they are making and
the processes they are employing.

An exposition of the implements of fishery will take place this very
year, at Bergen, in Norway.

This is a happy imitation of the example given by Holland; an
initiative justly appreciated, and with which the Scientific Society
proposes to associate itself.

But besides the implements of fishing, it would be proper to exhibit
the products which they serve to gather.

An exposition of the products of fishery would have, moreover, an
interest of its own, if there were placed side by side, each plant or
animal in its natural state, and the same plant or animal in its
manufactured state—with the secondary products derived from them by
the industry of different countries.

Finally, works of natural history, of technology, of appropriate
administration, and the plain communications forwarded by the working
people or by the fishermen themselves, form an essential part of an
exhibition of fishery.

On the other hand, fishery is only the first half of the industry of the
waters.

Water culture is the second.
This includes those aquatic products which man can fashion or

multiply by the processes which he employs ;

The implements by aid of which he succeeds in thus continuing the
work of creation;

The writings which reveal to him his power, or which enable him to
extend every day his peaceful conquests over nature.

The increasing need of provisions has called the pnblic attention and
the solicitude of governments to the advantage to be derived from more
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regular, more intelligent and more complete development of the
resources of the domain of the waters, as well for the enrichment of the
soil as for food,

The very mistakes by which this awakened interest has been
accompanied, show how important it is to exhibit clearly the progress
which has been really made.

Is there to-day an industry of the waters to take possession of our
shores, of our rivers, of our lakes ; to expend intelligence and capital
in improvements ; to confer a value upon these overflowed lands, whose
culture has long been considered impossible; an industry, in a word,
which will one day hold the same relation to fishery that agriculture
holds to the chase ?

/

To answer this question, and to propose several which are suggested
by it, is the purpose of the exposition of Arcachon.

Its usefulness will not lessen its attractions, and from whatever point
of view it is considered, the situation of the first Exposition of Fishery
and Water Culture will appear well chosen.

Situated upon the sea shore, on the line of the Southern Railway,
adjacent to a series of lakes, forming itself, by its oyster beds and its
fish reservoirs, an exposition impossible to transport, the Basin of
Arcachon affords to the industry of the waters every facility of
manifestation.

The effect of an exposition, as well as its success, greatly depends,
also, upon the grouping of the objects displayed. So the art which is
employed in the presentation of each detail, while respecting the order
of subordination, established in a systematic classification, will be able
to interest even the curious without distracting the attention of scientific
and professional observers.

The fish, for instance, will be preserved by means of the improved
processes, or modelled as are the collections of fruits which form the
admiration of visitors in the expositions of horticulture, or alive in
those aquaria, which no one ever tires of seeing in the gardens of
acclimatation.

The neighborhood of the basin will make it convenient to renew, as
often as necessary, the water and specimens of the reservoirs.

A saloon will be set apart for the reading of papers. The society is
not without hope of seeing opened a series of scientific conferences,
which will be the soul and spirit of the exposition.

The timeliness, utility and attractions of this exposition induce the
Scientific Society to count, for its organization, upon all those who, as
economists, publicists, statesmen, are interested in the development of
production, and the well-being of populations.
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It appeals, also, to those populations engaged in aquatic industry, over
whose future this exposition can exert so happy an influence, and in
particular to the maritime population, to the proprietors and inhabitants
of the shore of Arcachon, who, in addition to their part in the ultimate
results, will enjoy the immediate advantage of attracting to their basin,
their port, their strait and its industry, the attention of a competent and
enlightened public.

The society appeals to interest.
It appeals to sympathy.
The prolonged tempests of this winter have not only caused disastrous

shipwrecks, but they have rendered fishing impossible during a part of
the season.

If these disasters are irreparable, there is no better means of
preventing their repetition than by following the society in the way they
have taken to be useful to our fishermen.

An exposition is a great school, which is only open for a moment.
To assure the happy results of that at Arcachon, the Scientific

Society, after its adjournment, will constitute a museum and a library of
objects relating to Fishery and to Water Culture.

Arcachon, April 15, 1865.

The Council of Administration :

LAMAEQUE DE PLAISANCE,
(Mayor of Arcachon, Member of the Council General of the Gironde ,) Honorary

President.
Dr. lIAMEAU, President.
Dr. MICE, Vice President.
COUNT DE MONTAULT, Secretary.
DMOKOWSKI, Treasurer.
FILLIOUX, Conservator.

Administrators:
P. LA COIN,

{Late Inspector of the Imperial Commission of London,')
X. MOULS.
ISERO.
CASPARY.
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[Enclosure 3—Dispatch 187.]

Section I. General Dispositions.

Title I.
Article 1. The Exposition of Fishery and Water Culture shall be

opened at Arcachon in the month of July, 18G6. It will continue one
month, at least, and three months, at most.

Art. 2. It will receive products, implements, and writings.
Art. 3. Products comprise fish, birds, shells, plants, salts, &c., and

generally animals, vegetables and minerals, produced in salt or fresh
waters. These products include, also, salt provisions, conserves, oils,
&c., and, generally, those manufactured and industrial products derived
from the waters.

Art. 4. Implements comprise boats, nets, lines, collecting apparatus,
and, generally, all the appliances and tools of fishery and of water
culture in their practical form, or as models. They comprehend, also,
certain raw materials, such as cordage, thread, hemp, cotton, &c., as well
as the machines used in manufacturing them.

Art. 5. Writings comprise books, essays, pamphlets, memoranda,
documents, notes, statistics, newspaper articles, journals and reviews, &c.,
and, generally, works on fishery and water culture, printed or in
manuscript. A special section (Section III.,) will be devoted to
manuscripts in these regulations. Plans in relief, models, designs,
photographs, cards, &c., may be exposed with the objects to which they
belong, or separately.

Art. 6. Articles admitted will be exhibited under the name of the
fisherman, the water cultivator, the manufacturer, the sail maker, the
rope maker, the net maker, the constructor, the inventor, the author,
&c., and, in general, of the producer or workman. But they may also
be exhibited under the name of the dealer, the collector, the jobber in
such articles.

Art. 7. The admission to the exposition of any object, under any
title whatever, will not prejudice, in the least, the rights of property,
invention, or priority.

Art. 8. The manufacturers of pumps, cloths, tarred papers, &c., and,
in general, of things necessary in the establishment of the exposition,
who may offer to furnish gratuitously, or at reduced prices, a part of
the fitting up, shall be admitted as exhibitors unclassified.

Art. 9. There will be admitted as exhibitors in like manner,
unclassified, when it is not practicable to classify them, museums,
societies, scientific men, or artists, possessing objects of art, such as

GENERAL REGULATIONS.
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jewels, paintings, pictures, made with aquatic products, or objects of art,
such as fountains, basins, statues, which may serve to increase the
attractions of the exposition.

Art. 10. Functionaries stationed at convenient points, are requested,
as well as private individuals, to assist, in every way possible, the work
of the Scientific Society. They may do this in promoting the establish-
ment of separate expositions, and especially of collective expositions.

Art. 11. Communications made by the authorities, or by individuals,
on the subject of the exposition, will be addressed to M. le Direcleur de
V Exposition a Arcachon, Gironde.

Section 11. Special dispositions of Products, op Implements,
and of Works, not Manuscript.
Title 11. Admission of Exhibitors.

Art. 12, Applications for admission of French exhibitors, should be
made to the President of the Society, before the 31st of October, 1865.
The first applications will have preference, other things being equal.
Those persons, especially, who would desire to have cast, or stuffed, or
modelled, at the cost of the Scientific Society, the natural products or
the implements of their locality, should forward their application for
admission as soon as possible.

Art. 13. Applications for admission should indicate
I. The name and residence of the applicant, legibly written.

11. The number and nature of the objects presented.
111. Their dimensions, length, breadth and height.
IV. The condition of exposition which they require—(shelter, glass,

fresh or salt water.)
Y. The title under which the applicant desires to be admitted as

exhibitor.
Art. 14. There shall be joined to each application for admission a

card for the committee on prizes, which card shall contain all general
or special information necessary for the appreciation of the merit of the
objects presented, and of the importance of the industry or commerce
which they serve or may serve.

Art. 15. The commonest products, the most ordinary implements,
will not be refused, unless space should lack.

Art. 16. The exhibitors who are admitted, as well as those who are
refused, will be informed of the decision concerning them, as soon as
possible, or at latest before the 15th of March.

Art. 17. A catalogue, which will appear the day of the openin" of
the exposition, will give the exact list of the exhibitors admitted, and
will add to their names, if desired, a resume of the information which
they have furnished.
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Art. 18. The prospectuses may be printed entire, in addition to the

catalogue, at the cost of the exhibitor, who shall have requested it inthe card forwarded to the committee on prizes.

Title 111. Transport, reception, unpacking arrangement, supervision,
repacking, and return of objects admitted.

Art. 19. The objects admitted wall be forwarded to the address
indicated above, (Arts. 10 and 11,) during the month of June, 1866,
unless special indications to the contrary shall be issued from the
commission of the exposition.

Raw products, for instance, which are to be modelled or set up at the
cost of the society, should be forwarded as soon after their admission as
the fishing season will permit, to the address which will he finally
indicated. Those which are to be forwarded alive, should not, on the
other hand, be sent until a time as near as possible to the opening of
the exposition, or even during its continuance.

Art. 20. The objects sent should all bear, legibly written, their local
names, and, as far as possible, their synonyms, the name of the
exhibitor, the place of production, and the price of sale.

Art. 21. The society will transport over the railroads of France,
from the station whence they are forwarded, will receive, unpack,
arrange, guard, repack, and, finally, will send back to the before
mentioned station, all, at its own cost, the objects to which it thinks this
favor should be accorded.

Art. 22. The letter of admission sent to each exhibitor after the Ist
January, 1866, will let him know if the society intends to charge itself
with a part of the expense of his contribution, and what part.

Art. 23. The living products, plants, or animals, will be placed in
reservoirs or cages, at the cost of the society. Water, salt or fresh, and
food, will be furnished to them gratuitously up to the day indicated for
their departure.

Art. 24. Such dead products as have been preserved by the care of
the society, may be reclaimed by paying the cost of the work. It will
be the same with moulds and models.

Art. 25. The society will confide the preparation of dead products,
admitted in their natural state, to a distinguished naturalist; hut it does
not answer for their preparation, or for their modelling. It will take
the necessary measures to guard the objects exposed from all accidents,
but it is in no way responsible for fires, breakages, injuries, or damages
which they may suffer, whatever may be their cause and extent. Still
less will it be responsible for the sickness or death of any product
received alive. It will take care that the objects exhibited shall be
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cared for, by numerous and active employees; but it will not be
responsible for thefts and abstractions which may take place.

Art. 26. No object exhibited shall be taken from the place of the
exposition, before its close, without special permission of the Director.

Art. 27. A special personal ticket of admission will be given to
each exhibitor, or his agent, gratuitously.

Title IV. Prizes.
Art. 28. A special committee shall be charged with the distribution

of prizes to exhibitors, who, under any title, shall appear to merit
them.

Art. 29. The prizes will consist of medals, and honorable mentions.
Art. 30. A report of the exposition of Arcachon will be addressed

to the Imperial Commission of the Universal Exposition of Paris, in
1867.

Art. 31. The prize exhibitors may form, under the patronage of the
Scientific Society, a collective exposition, to be presented to the
Exposition of Paris, in the section of Fishery and Water Culture.

Section 111. Special dispositions of Manuscripts.

Title V.
Art. 32. There will be addressed to all the persons who request it

of the society, a formula of questions relative to Fishery and Water
Culture, from the stand-point of natural history and industry.

Art. 33. The answers to this series of questions should come to the
society before the Ist of March, 1866.

Art. 34. The necessary expenses of this portion of the exposition,
carriage, arrangement, return, will be borne entirely by the society, for
all papers accepted.

Art. 35. No paper will be refused which shall be of the character
of an observation of facts.

Art. 36. The most interesting articles furnished by exhibitors
admitted, may be printed at the expense of the society, and published
by it as a resume of their work.

Art. 37. The rules of Articles 25, 26, 27, 28, and 29, are applicable
to exhibitors of manuscripts.

Section IV. Prize op Honor.
Title VI.

Art. 38. There will be conferred, in the distribution of prizes, a
premium of honor, upon the system of Water Culture which has
realized the most profitable improvements, and those most tilted to be
offered as examples.

10
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Art. 39. Water cultivators desirous of competing for this premium,
should make their applications to the president of the Scientific Society
before the Ist January, 1866, addressing to him a detailed report of
their system.

Art. 40. A sub-commission will be charged by the commission of
the exposition, to visit those establishments which it may be considered
necessary to visit.

Table of Classes.
(Each class will be divided into two sections—Fishery, and Water

Culture ; and each section into two sub-sections—salt water and fresh
water.)

Products.
I. Products serving for food.

IT. “ “ for medicine.
111. “ “ for the arts.
IV. “ “ for industry in general.
V. “ “ for agriculture.
VI. “ “ for the industry of the waters themselves.

VII. Miscellaneous products.
VIII. Collection of products.

Implements.
IX. Implements of preparation.
X. “ of transportation.

XI. “ of labor.
XII. “ of preservation.

XIII. “ for forwarding.
XIV. Miscellaneous implements.
XV. Collection of implements.

Writings.
XVI. Writings on natural history.
XVII. “ on technology.

XVIII. “ on social economy.
XIX. Miscellaneous writings.
XX. Collection of writings.

PAUL LA COIN, Director.
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[Enclosure 4 to Dispatch IS7.]

Legation op the United States, )

Paris, October 25, 1865. )

Sir,—I have the honor to acknowledge the receipt of your favor of
the 14th instant, with its enclosures, inviting my country people to
participate in the International Exposition of Fishery and Water
Culture which is to have place at Arcachon, in July' next.

I have read the circular and regulations issued by the Scientific
Society of Arcachon with great interest, and do not permit myself to
doubt that the results of the contemplated exposition will be propor-
tioned to the distinguished auspices under which it is commended to the
public attention.

I have taken steps to have the project brought to the knowledge of
my country people, and beg to assure you that nothing shall be wanting
on my part to secure such a representation from the United States as is
due from a country adapted by nature to profit more largely, perhaps,
than any other in the development of the sciences of fishery and water
culture.

I shall avail myself of an early opportunity of sending to you, at
your request, a list of persons to whom the Scientific Society might
with advantage address copies of its circulars.

Accept, sir, the assurance of my most distinguished consideration.

JOHN BIGELOW.

Monsieur Coste, of the Institute of France.

Department of State, I
Washington, Bth December, 1865.)

His Excellency John A. Andrew, Governor of the Commonwealth
of Massachusetts, Boston :

Sir,—I have the honor to invite your Excellency’s attention to the
inclosed copy and translation of a dispatch of the 25th of October, (No.
187,) and its accompaniments, from John Bigelow, Esq., the Minister
of the United States at Paris, relative to a proposed exhibition at
Arcachon, in France, of Fishery and Water Culture. These papers
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are transmitted to your Excellency with a view, should you deem it
expedient, to their publication in such of the newspapers in the New
England States as may be likely to bring the subject before the
communities specially interested in it.

I have the honor to be

Your Excellency’s obedient servant,

WILLIAM 11. SEWARD.

MR. BIGELOAV TO-MR. SEWARD.

[No. 19G, &c.]

Legation of the United States, )

Paris, 15th November, 1865. j
Sir,—I have the honor to transmit a note just received from the

Paris Commissioner of the Exposition of Fishery and Water Culture,
which I beg you will add to the documents already sent in relation to
that subject.

I am, sir, with great respect,

Your obedient servant,

JOHN BIGELOW.

Hon. William IL Seward, Secretary of Stale.

[Enclosure to Dispatch 196.]

Paris, 2d November, -1865.

Mr. Minister,—I have only just now received the reply to the
question you addressed me some days ago, relative to the transportation
of the products or objects which are to figure in 1866 at the Interna-
tional Exposition of Fishery and Water Culture, at Arcachon.

I hasten to inform you.
The transportation will be wholly at the charge of exhibitors; but the

objects which they send will enjoy a reduction of fifty per cent, upon
vessels of the “ Compagnie General Trans-Atlantic.”
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I take advantage of this occasion, Mr. Minister, to beg that you will
send me as promptly as possible the list of exhibitors to whom the
Scientific Society should address itself; and especially the name and
the address of the manufacturer, or servant, or public officer which it
might profitably request to act as commissioner-general, so as to centralize
its operations as much as possible in each nation.

I have the honor to be,

With profound respect, Mr. Minister,

Your very obedient and very devoted servant,

A. LOYSEAU DE EEDDEMONT,
Member of the Committee of Paris and Commissioner of the Scientific

Exposition of Arcachon, 9 Hue de Greffulte, Paris.




