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To His Excellency the Governor and the Honorable Council.

The Commissioners on Inland Fisheries beg leave to

present their Tenth Annual Report.

FiSHWAYS.

The fishways throughout the State have generally proved

so successful that there seems to be little or no doubt that we

have selected the best form for the passage of all kinds of

fish ; especially is this true where ways are to be built over

high dams. The difficulty has been to know what kind of

way is best suited to shad, and this question has been ren-

dered more perplexing from the fact that wherever we have

been called upon to open a passage-way for these fish, all

belonging above the dam have been destroyed, and there was

no disposition on the part of those below to go above their

spawning-ground. To obviate this, both spawn and young

fish have been deposited as far up the rivers as our limited

means would permit. The female shad and salmon do not

return to the place where they were hatched until they are

ready to produce spawn, which takes from three to four years.

The males, however, are capable of doing duty when they are

only one year old, and not unfrequently accompany the mature

females to their spawning-grounds. This necessarily causes

a delay in testing the fishways, and it is no evidence that the

way is not suitable, even though there are tliousands below,

provided none have been bred above. It is not an easy

matter to make some people understand this, and conse-

quently a good deal of fault has been found because the

Commissioners have not been able to change the habits of

these fish. It is very commonly supposed that all that is
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necessary to restore our rivers to their former productiveness

is to build good fishways over the dams. If, when these

structures were thrown across our rivers, the people had been

as sensitive to their rights as they now are, and not waited

until the fish were killed out, much time, labor and expense

would have been saved.

Efforts were made last year to improve the surroundings at

the foot of the Holyoke fishway, which were only partially

successful, owing to the freshet, last spring, cutting a channel

outside of the work. No change was made in the fishway, as

none appeared to be needed. In this opinion we were fully

sustained by all who had carefully studied its workings, and

whose experience in this direction entitled their judgment to

consideration.

The fishway was, last spring, put under the care of Charles

D. Griswold, of South Hadley, who closed it twice a day for

the purpose of noting what was in it. A great number of

silver eels, lamper eels and suckers went through into the

river above ; also, quite a number of black bass, striped bass,

chubs, perch, bream and a variety of smaller fry made their

way through. On the 5th of July, Mr. Griswold found two

yearling shad near the upper end of the way, and subsequently

quite a number of these fish passed over. On July 6,

among the yearlings was found one mature shad, measuring

nineteen inches, and weighing about four pounds. These

facts are important ; first, as showing that it was the yearling

male shad, bred above, that led the way and probably

attracted the others ; secondly, these fish, having passed freely

over, the question whether the Holyoke fishway is a suitable

one for the passage of shad is settled. All efforts hereafter

will be directed to putting fish above the dam, and such

improvements as can be made around the foot of the way.

The plan of the Holyoke fishway was adopted by a unani-

mous vote of the Commissioners of the four States interested,

and it is a matter of congratulation that it has proved capable

of doins: the work for which it was desisrned. It is the onlv

fishway built over any considerable height of dam, where

shad are positively known to have passed.

With plenty of young shad deposited well up the river, and

such improvements as we hope to make at the foot of the
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way, there seems to be no good reason why the inhabitants

above may not receive their full share of fish.

Already some of the people about Turner's Falls have sent

their compliments for the supply of lamper eels, forwarded to

them through the fishway.

Lawrence Fishway,

At the time the Lawrence fishway was built, it was thought

best to locate it on the south side of the river, running aloug

the bank and ending below the pool at the foot of the dam.

The upper end was connected with the dam by means of a

platform which could be raised in time of freshets as a pro-

tection to the works. This location was determined on,

partly from the opinion of the engineer that it would not be

safe to turn it back, and partly from the fact that the fish

made their way up on this side.

All the smaller fish, such as alewives, suckers, chubs, pouts

and perch, still pass up this way and go through the fishway

;

but, from a change in the current, or some other cause, the

shad now run up the middle of the river, directly into the

pool below the dam, and, in order to reach the foot of the

way, would be obliged to drop back into quick water, which

they are not likely to do. The question of turning the fish-

way back, so that the foot would rest, or end, in or near the

pool, has long been under consideration. That some arrange-

ment of this kind would eventually be required, was evident.

The State having, by unwise legislation, parted with more
or less of its rights in the charter granted to the Essex Com-
pany, it followed that whatever expense was incurred by this

alteration must be borne by the Commonwealth. As a matter

of economy, it was thought best not to make this change

until further experience had been gained with the Holyoke
fishway ; but the people along the river became restless, and,

near the close of the last session, called for and obtained an

appropriation, to be used at the discretion of the Commission-

ers, in improving the fishway. The sum granted was not

based upon any estimate of what would be required, for, with

the works at that season partially under water, it was hardly

possible to form any definite idea of what it would cost.

At the close of the season, it having been demonstrated
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beyond a doubt that shad would pass with perfect ease through

the whole length of the Holyoke fishway—four hundred and

forty feet—into the river above, it was decided to use the

appropriation made for improving the Lawrence. Plans were

drawn of the whole top-hamper, similar to that of the Hol-

yoke, the drop between the fishway and the dam removed,

and the connection made by means of a timbered spout.

This will save, annually, the expense of removing that part

of the fishway in the fiiU and putting it down again in the

spring. Starting about one hundred feet from the foot, new

works have been constructed leading to the pool below the

dam. About two hundred feet of the old way remain, and

the plans made contemplate the completion of the whole in

keeping with the new work ; but to do this a further appro-

priation will be required.

JSTeponset River,

In 1871, a very large petition, numbering several hundred

names, was received by the Commissioners, asking for the

opening of Neponset Eiver for the passage of migratory

fish. The ways were promptly built ; but, with the exception

of the individual exertions of Mr. Estey, no efi'orts have been

made to restock the river. Nor have the towns borderinor on

the river ever appointed fish wardens to look after the fish-

ways. We think that, upon reflection, the petitioners will

see that this negligence is not creditable to themselves nor

just to the mill-owners.

Taunton River.

A petition from the fish committee of Halifax, selectmen

of Bridgewater, fish committee of East Bridgewater, and

selectmen of Middleborough has been received asking for a

change in the old fishway on the Taunton River, at the place

known as Squawbetty Dam. The present way appears to

answer very well for the passage of alewives, and as there

are no other migratory fish bred above the dam, it seems

unnecessary to put the owner to the expense of building a

new fishway, unless there is assurance given that the parties

interested will stock the waters above with shad or salmon.

The California salmon would possibly do well in this
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river. The spawn and fry of both these species of fish can be

had on application to the Commissioners. The excessive fish-

ing at Middleborough, where for ^ve days and ^ve nights in

each week not a solitary fish is allowed to pass, if continued

for any great length of time, will probably so deplete the

river that the fishway at Squawbetty will no longer be wanted

even for alewives.

Palmer Miver.

An application from the selectmen of Swansey for a fish-

way on Palmer River has been considered, and it has been

decided that further legislation is desirable.

The difficulties arising from a conflict of ownership at the

dam controlling the entrance of the fish to the Weweantit

River has been settled, and Mr. Robinson has given assurance

that the fishway shall be in good running order before the

fish arrive next spring.

Persistent efforts have been made during the last three

years to induce the New Hampshire Commissioners to cause a

fishway to be built at Nashua on the Nashua River, but up to

the present time we are not aware that anything has been

done, or that the owners of the dam have been officially noti-

fied that such a demand has been made by this State.

A considerable progress has been made in blasting and

grading for the fishway at Turner's Falls. Mr. Wendell T.

Davis, treasurer of the company, in answer to inquiries, replies

as follows :

—

Treasurer's Office, Turner's Falls Company, }

Greenfield, Mass., Dec. 14, 1875. ^

Mr. E. a. Brackett.

Sir :—In reply to your favor of December 13, I have to say that

our fishway at Turner's Falls is practically completed for the pas-

sage of salmon. Only a narrow ridge of rock is left unblasted,

near the crest of the dam, which can be readily removed whenever

required.

I am, yours,

Wendell T. Davis.

Alewtfe (Alosa tyrannus)

.

There has been a scarcity of these fish in some localities,

and quite an increase in others. The reason of the deficiency,

2
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if not attributable to seining and netting, may readily be traced

in part to last year's fishing, but mainly to causes extending

back four or five years. In almost all instances the excite-

ment attendant upon a large run of fish leads to extra exertion

on the part of the fishermen, and consequent overfishing, leav-

ing too few parent fish to reach their spawning-ground. The

practice in some towns of annually selling at auction the right

to take these fish to parties whose interest terminates with the

season, is one of doubtful policy.

Shad (Alosa prcestabiUs).

Shad-hatching on the Merriraac was carried on by Mr. A. C.

Hardy, who gives the following report :

—
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Total number of shad taken, .... 1,433

Total amount of spawn, .... 6,670,000

Hatched and turned in above Lowell, . . . 825,000

Delivered to Mr. Estey for Neponset River (number not

stated) ; the balance turned in at North Andover.

The establishment at this place during the past season

appears not to have been carried on with the usual care.

Orders were given Mr. Hardy to have all the spawn and

young fish not required elsewhere carried above the Lawrence

dam, while the report shows that less than one-sixth of the

whole number taken were thus deposited.

We have stated heretofore that the spawning-ground below

the dam was so limited that very little could be hoped for

from natural breeding, and had not the river been closed and

artificial hatching resorted to, the fishing for shad would in a

short time have come to an end. At the time the river was

closed more than two-thirds of the seinino^-o^rounds had been

abandoned, and those remaining were of little value. The

Act closing the river did not prevent fishing, for many of the

fishermen were not disposed to comply with any regulations,

and, in their testimony before the legislative committee, stated

that they considered the fishway at Lawrence a failure—it

could never be made eflfective ; that hatching of shad did not

amount to anything ; and that they ought to have the right to

catch what fish they could while they lasted. Most of these

men have seined on the Merrimac more or less for the last

forty years, are generally very good citizens, honest and intel-

ligent upon most subjects, having no liking for what they

consider "new-fangled notions" about fish, and strongly im-

bued with the idea that all fish allowed to pass their seines

will be caught by their neighbors above. In some respects

they differ widely from the fishermen on the Connecticut, who
have wisely come to the conclusion that their interest consists

in maintaining the laws and encouraging the State in its efforts

to restock the river.

The increase in the Hudson and Connecticut appears to

correspond with the number of shad artificially hatched.

In 1871 and 1872 nearly eight million young shad were

turned into the Merrimac, the result of which should have
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been realized this year, and from the best information obtained

the catch this season appears to have been the largest within

twenty-five years. The shad were reported to have been so

plenty at Newburyport that they were salted and barrelled as

in olden times.

Whether this increase has in any way changed the views of

the fishermen, we are unable to say. Perhaps it would be

well, in order to demonstrate more fully the advantages to be

gained from artificial hatching, to discontinue for a while the

establishment at North Andover.

An abundance of young shad for restocking other rivers can

be obtained from the hatching-grounds at South Hadley.

Shad-hatching at this place was carried on during a part of

last season by Prof. Baird, under the superintendence of

James AY. Milner, Assistant United States Commissioner.

Mr. Milner's report in full has not yet been received, but the

followino: letter will show the number of vounsf fish hatched,

and the distribution of the same :

—

UxiTED States Commissiox, Fish and Fisheries, )

Waikegax, III., Nov. 30, 1875. \

Dear Mr. Brackett :—Your letter asking for the statement of

shad-hatching operations on the Connecticut River has been sent to

me b}' Prof. Baird to answer.

My records afford the following figures of the disposition of the

young fishes :

—

Connecticut River above dam, from Smith's Ferry to

South Yernon,Yt., . . . 1,205,000
" " at Fishery, 580,000

Total, 1,785,000

Streams in New England other than Connecticut River, 320,000

Started for Germany 400,000

Rivers in United States other than New England. . 530.000

Total from Connecticut River, . . . 3,035,000

In accordance with our standards of estimation I think these

figures are nearly correct.

Yours truly,

James W. Milner.
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The reports from the shad-fisheries along the Connecticut

have been very encouraging. In answer to inquiries made
of Dr. Wm. M. Hudson, Commissioner on Fisheries for the

State of Connecticut, the following interesting letter was

received :

—

STATE OF CONNECTICUT.
Department of Fisheries, )

Hartford, Conn., Dec. 2, 1875. \

My Dear Brackett :—Your letter of the 29th ult., asking for

information as to the catch of shad in the Connecticut River during

the last season, and also of the passage of fish over the fishway at

the Greenville dam of the Norwich Water Power Co. is received.

I cannot give you details of the fisheries on the river, but may say

in general that the shad were numerous, of large size, and excellent

quality. Col. Joseph Selden, the owner of one of the most extensive

seine fisheries, located at Middle Haddam, testified that at his place

more shad were taken last season than in any one year during the

last forty, and this statement was made from actual records. The

river fishing was so good that none of the fishermen made any oppo-

sition to the reestablishment of the pounds near the mouth of the

river.

With regard to the Brackett fishway over the Greenville dam,

President Smith wrote me that nearly all the varieties of fish fre-

quenting the river had been seen passing through it, except shad,

and there were rumors of shad having been seen above the dam.

The superintendent of the fishway informed me that he had seen

large numbers of alewives passing up, and upon shutting oflf the

water, had found in the bays trout, black bass and eels. He did

not at any time find any shad in the fishway. Sect. 5 of a law passed

at the last session of our legislature, provides as follows :

—

" It shall be the duty of the fish commissioners, to furnish each owner

or proprietor of any pound, weir, or similar fixed contrivance, pier, seine,

drag or gill-net, on or before the fifteenth day of March in each year

with suitable blank forms for the reports of catch, required by section

three, so arranged that the catch of each day of fishing may be sepa-

rately recorded thereon ; and in filling out such reports, such owner or

owners shall give the results of each day's fishing, as far as practicable,

and it shall be the duty of such owner or proprietor to apply to the fish

commissioners for such blank forms."

How nearly this will accomplish the purpose for which it is

designed, the future will determine.

Yours very truly,

Wm. M. Hudson.
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The Act quoted by Dr. Hudson, which passed the Connec-

ticut legishiture last summer, is similar to the suggestion

made in our report last year, and to which we again call

attention

.

^' We reecommend the passage of a law requiring all persons

using seines, nets, or traps of any kind, for the taking of fish in the

waters under the jurisdiction of the Commonwealth, to report to the

Commissioners on Inland Fisheries, on or before the first day of

•September of each year, the number and variety so taken, and the

market value of the same. To such a law, we think, there would be

no serious objection, as many of the fishermen have expressed them-

selves in favor of some regulation of this kind. The statistics thus

obtained would be of great value to the State, as showing the mag-

nitude of the fishing interests and the rapid increase that is every-

where following a more intelligent system of culture."

That the legislature has an undoubted right to regulate

the fisheries has long been settled by the courts ; and while the

State is extending its fostering care over them, there ought not

to be any objection on the part of the fishermen to comply

with so simple a requirement. As the case now stands, it is

exceedingly diflicult to obtain information, or any reliable data,

by which the products of one year can be compared with

another. People may difier widely in regard to the opinions

expressed in these reports, but upon the accumulation of well-

attested facts, no such difference is likely to arise.

The following statement from the Scientific Department of

" Harper's Weekly " is important as showing the amount of

fish, especiall}^ shad and herring, that yearly find their way
to the Washington markets :

—

" The annual table of the inspection of fish in the Washington Cit}^

Market has just been presented to the Board of Health by Mr. C.

Ludington, Inspector of Marine Products. From this we learn that

the number of shad inspected amounted to 464,215 ; of tailors (a

species of shad), to 56,430; and of herrino-, to 1.674.465. The
number of 'bunches of fish' sold was 557,203 ; of sturgeon, 1,240

;

the whole of which, reduced to pounds, is equivalent to 7,002,049.

Of oysters there were 305,737 bushels; of clams, 1,110,725; of

crabs, 446,525.

3
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" This table, as compared with that of 1874, exhibits some notable

differences. Of shad scarcely more than two-thirds as many were

marketed as in 1874, and about one-half .of the number in 1873.

Herring showed a still greater diminution, the jield in 1874 having

been 6,567,240. The 'bunches offish' were about the same. On
the other hand, the jield of sturgeon was much greater, being

nearly three times that of 1873, and thirt}' per cent, more than that

of 1874.

" The total yield of fish, in pounds, in 1873 was 8,548,851 ; in 1874

it was 10,827,967, that of 1875 being a very noticeable diminution

from the yield of the previous jear. Of oysters and clams a consid-

erable less number was marketed in 1875, but a large number of

crabs.

" Some idea of the importance of a careful inspection of the fish in

the market ma}' be learned from the fact that the value of the fish

condemned as unfit for food in 1875 amounted to over $7,000 ; in

1874, to over $10,000.

" It ma}' be remarked that by far the greater portion of the fish

sold in the Washington Market is derived from the Potomac River

and Chesapeake Ba}', as may also be said of the 03'sters, clams and

crabs. The inferiority in the number of shad and herring taken in

1875 is supposed to have been due to the continued cold weather

during the spring, which prevented the rivers from attaining a

temperature such as would invite the expectant fish to enter their

mouths from the sea. The 3'ield in the Delaware, the Hudson and

the Connecticut was larger than usual, thus explaining what became

of the difi'erence."

The reasons o^iven for the decrease of shad and herring

(alevv^ives) during the past season, and the corresponding

increase of these fish in eastern waters, would have been more

complete had the same cause been assigned for the scarcity of

clams and oysters, for these mollusks would be perhaps as

likel}^ to leave the Chesapeake Bay in consequence of the late

spring and go up the Hudson and Connecticut as would the

shad and herring belonging to the Potomac.

Trout (Salmo fontinalis) .

In the artificial cultivation of trout, the tendency in many
establishments is to depart too much from the natural

requirements ; forgetting that true culture consists in assist-
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ing and developing nature, and that all ejQforts made in

any other direction must sooner or later end^m disappoint-

ment.

It is very doubtful whether a stream of water flowing

through a given space can by being dammed and flowed

into a large pond, be made to produce more trout than it

would if left to its natural course. The flowing of the pond

would undoubtedly largely increase the supply of food, but

it would also raise the temperature of the water and decrease

the amount of oxygen necessary to sustain life. Exposed to

the direct rays of the sun in our hot summer weather, there

is danger of these ponds becoming so warm as to render them

unfit for the object for which they were intended. If the

trout are not killed outright, they become diseased, unfit for

the table, and useless for the purpose of propagation. Water

absorbs oxygen in proportion to the lowness of temperature.

If it is above 70° the fish sicken and die. A few of the weak

ones give out first, and where there are large numbers hud-

dled together, the death-rate increases rapidly. It is useless

to look for some twenty or thirty diseases with which trout

are said to be aflected ; the great loss of young fish in the

hatching-houses or troughs is due almost entirely to the lack

of oxygen and a superabundance of carbon in the water.

Those who are familiar with these things will remember that

in the beginning of the mortality, a few fish will be found

swimming on the surface, gasping as if choked, and in a short

time will be found dead. An examination of them, whether

ten or ten thousand, shows that they have all died of the same

disease. The mouth is stretched as wide open as possible,

the tails and lower part of the fish bent backward, and more

or less of white mould will be found in the gills ;—even

before death ensues this mould is visible to the naked eye.

If they are taken out as soon as the first symptoms appear,

and put into a rapid stream, they will generally recover. In

water suital)le for raising young trout the growth of fungi on

any living organism is hardly possible except where injuries

have been sustained. The fact that any one, at will, can pro-

duce these efiects, either by lessening the amount of water

required or by allowing it to become too warm, points clearly
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to the remedy. The flowing of a pond at the foot of the

stream would be valuable for winter quarters and for the trout

to retreat into during the cool days of spring and autumn.

All efforts at raising trout have, thus far, been confined to

artificial ponds, and most of the failures can be traced directly

to the evil of spreading a small stream over too large a sur-

face. There is an easier, more natural, and perhaps more

profitable way of raising trout, w^hich has not yet been tried by

many of the growers ;—its simplicity and cheapness bring it

within easy control of any one owning in whole or part, a

trout stream in which is any considerable fall. At the foot

of the stream, or where the owners right terminates, should

be constructed a dam sufiicient to insure a depth of not less

than six feet of water, and the overflow carefully screened ;

—

above this a number of small dams should be made, the dis-

tance between them being determined by the fall of the

stream ; not being so near as to flow back upon each other,

but far enough apart to allow a portion of the stream to

remain unchanged. Nor should they be so high as to mate-

rially changa the temperature of the water. Small fishways

or shutes should be built over these dams to enable the fish

to pass and repass.

Around the dams, right and left, trenches should be made for

the purpose of raising j^oung fish and conducting the ovei-flow

in times of freshets. The trenches for the young fish should

be gated so as to give, at all times, an even flow of water. It

is desirable that the water falling over the dams should be

broken and aerated as much as possible. At the head of one

of the trenches may be built a small hatching-house,—or

wooden troughs with covers could be used instead of the

house. The south sides of the ponds and the stream, if it is

open to the rays of the sun, should be planted with willows,

and portions of the stream covered with plank or slabs for the

fish to hide under. During spawnuig season the fishways

may be screened, the fish caught and stripped, and the eggs

impregnated by the dry method.

If the eggs are not ripe when the trout are caught, the fish

may be deposited in one of the trenches and handled at

pleasure. The cost of such an arrangement on many of our
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brooks would not exceed that of fencing an acre of land, while

the products would depend upon its length, the quantity of

water at the lowest point and the amount oi artificial food

given. Those who are fiimiliar with the great number of

trout still to be found in some of the brooks of Maine and

New Brunswick, can form some idea of what might be done

with many of our own streams. Overfishing, and the cutting

off the woods opening the water to the direct rays of the sun,

has depopulated almost every trout stream in the State.

Salmon (Salmo solar).

About two hundred and fifty thousand young salmon were

hatched from the spawn received by the State from the Bucks-

port establishment last spring. By an agreement made by

Mr. Noyes, chairman of the New Hampshire commission,

these were to be taken by that Board and distributed in the

headwaters of the Merrimac. Accordingly, Commissioner

John S. Wadleigh, of Laconia, commenced work about the

first of June, and as he was entirely inexperienced in moving

young fish, a man long connected with fish-culture was

employed to assist him. The work of moving occupied nearly

two weeks,—Mr. Wadleigh making the entire trip to Plym-

outh, N. H., and back the same day. From his statement

it appears that in the first, second, and third lots of fish, there

was needless loss ; that either his assistant did not know or did

not attend to his work. Findinof that matters were ofrowinsr

worse rather than better, we gave Mr. Wadleigh careful

directions, and requested him to assume the responsibility.

Hitherto, as a matter of precaution, the cans had been loaded

lightly, that the parties might feel their way ; on the fourth

trip a much larger number were put into the cans, and Mr.
W. started with them for Plymouth. On his return he stated

that, on turning them into the river, there were not over a

dozen dead fish out of the twenty-five thousand, and this he

thinks was a fair sample of the remainder of the fish taken

up.

The following is his report :

—
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Laconia, Belknap County, N. H., Dec. 27th, 1875.

E. A. Brackett, Esq., Fish Commissioner of Massachusetts.

Dear Sir :—In answer to the several interrogatories addressed

to the commissioners of New Hampshire, I repl}^,

—

1. The waters of the Merrimac River were stocked with the

salmon hatched from the Penobscot eggs.

2. The 3^oung fish were set free in the Pemigewasset river, the

main branch of the Merrimac River, from two to six miles above

Livermore's Falls, or, in other words, from four to ten miles above

Plymouth, at various points within those limits.

3. Their number was, by estimation, about 230,000. The re-

mainder of the fish were received by Mr. Noyes, who has made a

statement to 3^ou in regard to them.

I will add for your information that, being without experience in

handling fish, I secured the services of a gentleman accustomed

thereto, and acted under his direction and with his assistance ; but,

with all possible care, a large per cent, was lost in the transmission

of the first three lots, which were made in the ordinary and usual

manner. At the time when this took place, the weather was verj'

warm, it being about the middle of June, and I was dissatisfied

with the results ; and, although all the common expedients had

been used to insure safety, I became convinced something more

was needed to warrant success. I became convinced that the loss

was occasioned by the varying temperature of the water in which

they were conveyed. In the subsequent trips, the precaution was

taken to ascertain the temperature of the watei' in the hatching-

house at the time the fish were removed from it, and, by the aid of

a thermometer during transmission, kept the water in the cars at

the same temperature ; and the result was absolute success.

It was estimated that I took about 30,000 at each trip, and I

thought I lost nearly or quite 15 per cent, of the first three lots.

Respectfully yours,

J. S. Wadleigh.

Young salmon are reported very plenty in the upper waters

of the Merrimac, and more or less continue to be caught in

the mackerel seines in Massachusetts Bay and forwarded to

Boston and New York markets. A large number of salmon

spawn will be received in January from Bucksport, and still

more may be expected in October from California.
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Land-locked or Fresh- Water Salmon.

The endeavors of this State, in conjunction vVith the United

States Commission and the Commission of Connecticut, have

hitherto been unfortunate in obtaining spawn of this valuable

fish. Relying upon information which they had every reason

to believe correct, a hatching-house was established at the

head of Sebec lake, and a man, supposed to be fully com-

petent, employed to take charge of it. Three years' experi-

ence demonstrated that the requisite number of spawning fish

could not be obtained at that place, and, last spring, a change

was made to Grand Lake Stream, and the whole matter put

under the charge of the able superintendent of the Bucksport

Salmon Works, Mr. Charles G. Atkins, who, in his report

of December 1, states that he has succeeded in obtaining

nine hundred thousand fresh-water salmon spawn. Should

no accident happen to these eggs, the portion coming to this

State will be sufiicient to supply the demand.

We have asked for the control of one or more ponds in

which a portion of these fish can be placed, so that in time

we may not be obliged to go out of the State for their spawn.

Those who control ponds by lease or otherwise (it would

be almost useless to put them into any others, as they would

be caught out before they are large enough to breed) should

in their application state the quality of the water, size of

pond, whether the bottom is rocky, sandy or muddy, the

character of the inlet and outlet, and the kind of fish now in

it. The young salmon will be delivered free at the hatching-

house at Winchester, and those who receive them must pro-

vide a competent person to take charge of them during trans-

portation, for these fish are too valuable to be lost, either

through carelessness or ignorance. The ten thousand hatched

last spring were distributed to the towns of Sandwich, Pitts-

field, Ashburnham and Winchester. No loss occurred in

transit.

California jSahnon (Salmo quinnat).

Eighty thousand spawn of these fish were presented to this

State by Prof. Baird, United States Commissioner, and were

received at the hatching-house in Winchester, last October,
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in excellent condition. Something over seventy-five thousand

of them hatched, producing very healthy young fish, which

will be ready to distribute to other waters about the first of

January. The activity, rapid growth and capability of these

salmon to endure the extremes of heat and cold make them

available for rivers and streams where Atlantic salmon would

not thrive. It is desirable to stock some of our waters with

them, and it may be necessary, in consequence of the change

of temperature produced by cutting away the forests, to

introduce them into all the rivers where salmon formerly

existed.

The followino: information concerninor these fish is taken

from the report of the California commissioners :

—

" Much attention is given to the Sacramento salmon {Salmo

quinnat) by scientists and by fish culturists in other countries, for

the reason that it comes into rivers to spawn in latitudes much
lower and in waters much warmer than any other variety yet known.

Large numbers pass up the San Joaquin River for the purpose of

spawning in July and August, swimming for one hundred and fift}"

miles through the hottest valley in the State, where the temperature

of the air at noon is rarely less than 80° Fahrenheit, and where the

average temperature of the river, at the bottom, is 79°, and at the

surface, 80°. The salmon of the San Joaquin River appear to be of

the same variety as those in the Sacramento, but average smaller in

size. Their passage to their spawning-grounds at this season of

the 3^ear, at so high a temperature of both air and water, would

indicate that they will thrive in all the rivers of the Southern

States, whose waters take their rise in the mountainous regions
;

and in a few years, without doubt, the San Joaquin salmon will be

transplanted to all of those States.

'' The weight of salmon caught during the past season in the

waters of the Sacramento and San Joaquin rivers is estimated at

5,098,780 pounds, in addition to 92,000 pounds of fresh salmon

shipped in ice to the New York market."

" Bistrihution of California Ova.

" The following table shows the condition in which the California

salmon eggs are reported to have arrived at their destinations :

—
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Number of
Name of State.

Eggs.
Condition.

Massachusetts, . 80,000 Good.
Connecticut, 480,000 Splendid ; very few dead eggs.

Rhode Island, 240,000 Not good
New Tork, .... 80,000 Not heard from.

New Jersey, 320,000 Apparently very nice.

Pennsylvania, 480,000 Remarkable success ; one per
cent. lost.

Maryland, .... 560,000 Beautiful condition ; couldn't be
better.

Virginia, .... 320,000 Fine order.

Michigan, .... 800,000 Very little loss ; eggs superior.

Illinois, .... 80,000 Excellent; not over two per
cent loss.

Wisconsin, .... 80,000 Splendid order.

Minnesota, .... 400,000 Excellent ; fine condition.

Iowa, 300,000 Fine condition.

Colorado, .... 240,000 Good order.

Utah, 160,000 Two per cent. loss.

Canada, .... 80,000 Very good.
New Zealand, 50,000 Not heard from.
Northville, Mich., for U. S., 1,000,000 Good ; four per cent. loss.

Kern River, Cal., 250,000 First-rate.

Truckee River, Cal., . 250,000 First-rate.

" The thermometer averaged 95° in the shade on the days these •

eggs were packed. They were loaded into wagons at noon, and

were eleven hours on the road before reaching a railway station,

after which they were conveyed by rail over three thousand miles.

The only lot that arrived in poor condition was the Rhode Island

consignment, and this is accounted for by their being three days on

their way from New York to Providence. The same thing hap-

pened last year through the unaccountable and unpardonable negli-

gence of the express agents between Nevv York City and Providence.

After deducting losses for transportation, it will be seen that about

five million (5,000,000) living young salmon reached the Atlantic

States, besides two million (2,000,000) which were successfully

hatched and placed in California waters, making a complete total of

seven million (7,000,000) salmon added to the stock of salmon in

American waters from the McCloud fishery this year."

JVorth River,

By Resolve of the legislature, passed April 15, 1875, the

Commissioners were required "to make a full investigation

into the condition of the fisheries on North River, in Plym-

outh County, and its tributaries, and to recommend what

4
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legislation, if auy, is necessary, concerning the same, to the

next general court."

Formerly, shad and alewives abounded in this river. Of
these the shad have become almost extinct ; and although ale-

wives still annually ascend the stream in considerable numbers,

they have ceased to be of any special pecuniary benefit to the

bordering towns.

The upper towns particularly complain that their supply of

fish is almost wholly cut off by reason of the indiscriminate

and unlawful fishing carried on below.

Certain it is that this subject is a prolific source of conten-

tion, which, in the present posture of aflfairs, seems likely to

be renewed at every session of the legislature.

A proposition by the Commissioners to stock the river with

salmon, and to close it for a term of 3 ears against all fishing,

was favorably received, and, if carried out, would, we are

confident, give entire satisfaction.

No river in the Commonwealth is better adapted to become

a good shad and salmon stream ; and the value of such a

fishery would greatly exceed that of any supply of alewives,

however abundant.

With this view, we recommend the passage of an Act pro-

hibiting fishing in North River for the term of five years ; and

in the hope that the legislature will adopt this recommen-

dation, we have already placed in the river 25,000 California

salmon, to which we propose to add an equal or larger

number annually until it is thoroughly stocked. The supply

of shad already in the river will be sufficient to stock it with

that species of fish, if allowed to propagate undisturbed for

the period named.

In the Appendix (C) will be found a "Sketch of the Prog-

ress of Fish-Culture in New England," by Theodore Lyman.

The interest in fish-culture, not only in this State, but

throughout almost the entire civilized world, is increasing,

perhaps, quite as fast as is consistent with a healthy growth.

No important industry is built up in a day. It is ever the

result of time, of a wide-spread intelligence, a clear sense of

its requirements, and an earnest disposition to comply with

the laws necessary to its success. In this country, the vitality
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of any public euterprise is more closel}^ interwoven with pop-

ular sentiment than elsewhere. So long as many of the mill-

owners felt that they were backed by indifference on the part

of the people, and lawless fishermen violated law without

creating a general sense of wrong, but little could be hoped

from individual efforts, however well directed. A v,ery

marked change has taken place within a few years. Mill-

owners, with rare exceptions, now show a commendable

spirit, and in several instances, have voluntarily applied to the

Commissioners for plans of fishways to be built over their

dams, and fishermen are more generally disposed to regard

violation of laws protecting fish as detrimental to their best

interest, while the apathy and skepticism, so marked in the

beginning,—broken only by occasional opposition, from selfish

motives,—is fast giving way to a more positive and healthy

state of feeling. By the Act of 1869, fish were made prop-

erty, since which a large number of our ponds have been

leased and stocked.

Considering the disorderly element that exists in all com-

munities, and the right claimed by many to fish when and

where they please, it is remarkable that so few depredations

have been committed, and the rights of lessees so generally

regarded. Quite a number of these ponds have been leased

to the towns where they are located. In the Appendix will

be found the annual report from some of these leases which

are, in themselves, evidence of the growing interest in fish-

culture.

For the necessary expenses of the Commission, and the

continuance of the hatching and distribution of fish, we rec-

ommend an appropriation of five thousand dollars ; for the

completion of the Lawrence fishway, and improvements at

the foot of the Holyoke fishway, the sum of three thousand

dollars.

THEODORE LYMAN,
E. A. BRACKKTT,
ASA FRENCH,

Commissioners on Inland FisJieries.
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EXPENDITURES OF COMMISSION.

Salary, .

Travelling expenses,

$1,650 00

338 14

General Expenses.

Subscription to land-locked salmon enterprise,

Grand Lake Stream, Me., .

Subscription to Penobscot salmon-breeding,

Labor and material on account of Hohoke fish

wa}',

Care of sundr}' fishwaj's, .

Transportation of fish, spawn, etc.,

Cans, piping, etc., .

Rent of land for hatching-house, Winchester,

Printing blanks, circulars, etc.,

Hatching shad at North Andover,

Screens, etc., ....
Reporter's services.

Coal and cement, .

S500 00

500 00

80

30

25

88

264

114

31

36

50 00

4^ 45

520 91

143 49

11 60

5 00

2.224 68

Improving Lawrence Fishwat.

Labor and material, .... SI,831 56

Kondi-uck, fuses, etc., . . . . 16 72 1,848 28

Total to December 15. . $6,061 10
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APPEjS^DIX

[A.]

COMMISSIONERS ON FISHERIES.

UNITED STATES.

r) ^f c^x^^-^^T. T? 13. x-,,^ S Smithsonian Institution,
Prof. Spe>cer F. Baird, )

Washington, D. C.

MAINE.
E. M. Stilwell, Bangor

Henry 0. Stanley, Dixfield,

NEW HAMPSHIRE.
Oliver H. Noyes, Henniker.

John S. Wadleigh, Laconia.

A. C. Fifield, Enfield.

VERMONT.
M. C. Edmunds, Weston.

M. Goldsmith, Rutland.

MASSACHUSETTS.

Theodore Lyman Brookline.

E. A. Brackett, Winchester.

Asa French, South Braintree.

CONNECTICUT.
William M. Hudson, Hartford.

Robert G. Pike, Middletown.

James A. Bill, ......... Lyme.

RHODE island.
Newton Dexter, Providence.

Alfred A. Reed, Jr., Providence.

John H. Barden, Scituate.

NEW YORK.
Horatio Seymour, Utica.

Robert R. Roosevelt, New York City.

Edward M. Smith, Rochester.
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July 20.

1873.-—May 1.

34 INLAND FISHERIES. [Jan.

Punkapoag Pond, in Randolph and Canton, to

Henry L. Pierce, 20 years.

Sandy Pond, Forest Lake, or Flint's Pond, in

Lincoln, to James L. Chapin and others, 20

j^ears.

Onota Lake, in Pittsfield, to William H. Murray

and others, 5 years.

Little Pond, in Braintree, to Eben Denton and

others, 20 years.

Meeting-house Pond, in Westminster, to Inhab-

itants of Westminster, 15 years.

1. Great Pond, in Weymouth, to James L. Bates

and others, 15 years.

July 1. Little Sand}^ Pond, in Pembroke, to A. C. Brig-

ham and others, 16 years.

Sept. 1 . Pontoosuc Lake, in Pittsfield and Lanesborough,

to E. H. Kellogg and others, 15 years.

Oct. 1. Farm Pond, in Sherborn, to Inhabitants of

Sherborn, 15 years.

1. Spot Pond, in Stoneham, to Inhabitants of

Stoneham, 15 years.

Nov. 1. Lake Chaubunagungamong, or Big Pond, in

Webster, to Inhabitants of Webster, 5 years.

Dec. 1. Lake Wauban, in Needham, to Hollis Hunne-

well, 20 years.

1874.—Mar. 1. Walden and White Ponds, in Concord, to Inhab-

itants of Concord, 15 years.

2. Upper Nankeag, in Ashburnham, to Inhabitants

of Ashburnham, 20 years.

Apr. 1. Elder's Pond, in Lakeville, to Inhabitants of

Lakeville, 15 3^ears.

20. North and South. Podunk ponds, in Brookfield,

to Inhabitants of Brookfield, 15 3^ears.

May 2. Brown's Pond, in Peabody, to John L. Shorey,

15 years.

1. Maquan Pond, in Hanson, to the Inhabitants of

Hanson, 15 years.

16. Wickaboag Pond, in West Brookfield, to Lemuel

Fullam, 15 years.

20. Unchechewalom and Massapog ponds, to the In-

habitants of Lunenburg, 20 years.

July 1. Hardy's Pond, in Waltham, to H. E. Priest an4

others, 15 years,
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1874.—July 1. Hockomocko Pond, in Westborongh, to L. N.

Fairbanks and others, 15 years.

11. Mitchell's Pond, in Boxford, to R. M. Cross and

others, 15 years.

11. Hazzard's Pond, in Russell, to N. D. Parks and

others, 20 years.

Oct. 1. East Waushacum Pond, in Sterling, to Inhabitants

of Sterling, 20 years.

20. Middleton Pond, in Middleton, to Inhabitants of

Middleton, 15 years.

1875.—Jan. 1. White and Goose ponds, in Chatham, to George

W. Davis, 15 years.

Mar. 1. Lake Pleasant, in Montague, to Inhabitants of

Montague, 10 years.

1. Hood's Pond, in Ipswich and Topsfield, to Inhab-

itants of Topsfield, 15 years.

Apr. 1. Chauncey Pond, in Westborough, to Inhabitants

of Westborough, 15 years.

3. West's Pond, in Bolton, to J. D. Hurlburt and

others, 15 years.

15. Gates Pond, in Berlin, to E. H. Hartshorn and

others, 15 years.

May 1. Morse's Pond, in Needham, to Edmund M. Wood,
15 3'ears.

1. Great Pond, in North Andover, to Eben Sutton

and others, 20 years.

1. Chilmark Pond, in Chilmark, to J. Nickerson and

others, agents, 20 j'ears.

July 1. Winter Pond and Wedge Pond, in Winchester,

to Inhabitants of Winchester, 15 years.

1. Haggett's Pond, in Andover, to Inhabitants of

Andover, 20 years.

Aug. 1. Oyster Pond, in Edgartown, to J. H. Smith and

others, 20 years.

7. West Waushacum Pond, in Sterling, to Inhab-

itants of Sterling, 20 years.

9. Mystic (Upper) Pond, in Winchester, Medford

and Arlington, to Inhabitants of Winchester

and Medford, 15 years.

Oct. 1. Little Chauncey and Solomon ponds, in North-

borough, to Inhabitants of Northborough, 15

years.
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West Tisburt, Oct. 18, 1875.

To the Commissioners on Inland Fisheries.

Gentlemen :—The lessees of the Tisbury Great Pond submit their

fifth annual report :

—

Net proceeds of the fisheries, . . , $1,015 31

Town's part, 50 77

This amount was mostly for herring, which were very plenty.

There were no perch removed from the pond during the year ; the

lessees thought it better to let them spawn one year, although they

are quite numerous.

Last spring, while seining for herring, we caught some five or six

thousand pounds of large perch at one time ; we picked out a few

of the herring, and tripped the seine and let the perch go.

The pond seems to be well stocked with perch of all sizes.

Smelts were verj' numerous last spring, but owing to the hardness

of the winter it was impossible to fish for them until the season for

catching was about up. We caught some fifteen barrels. There

was a swarm of smelts in the fresh streams during the spawning

season,—more than has been seen for four years. The pebbles in

the streams were covered with spawn.

Very truly yours,

ALLEN LOOK,
For the Lessees.

To the Fish Commissioners of Massachusetts.

Gentlemen :—In answer to your circular, I would state that I

obtained one hundred and fifty black bass from Sunapee Lake, in

Newbury, N. H., and delivered one hundred of them in good condition

in Unchechewalom Pond in Lunenburg, on the eighteenth day of

August, 1874, and fifty of them in Massapog Pond on the same day.

The first-named pond contains one hundred and twenty acres, and is

very deop ; the last named, sixty-two acres. I posted printed cards,

stating the facts respecting the fish and the conditions of the lease,

around the ponds, cautioning all persons not to violate the prohibi-

tions of the lease under the penalty of the law in such case made

and provided, and on diligent inquiry I find the law is observed.

The only enemy the bass have to contend with is the pickerel.

When we placed the fish in the large pond, I saw a pickerel jump out

of the water to escape from the bass, two feet, although he was longer

than the bass. I was informed at Sunapee Lake that pickerel are

now scarce there, though they were plenty five years ago when the
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bass were introduced. It is said the bass will erect their dorsal fin

and run under the pickerel to wound him in his tender parts, and

will cope with any fish.

I remain, yours, with esteem,

CYRUS KILBURN,
Agentfor Lunenburg.

Stoxzham, Dec. 6, 1875.

E. A. Brackett, Esq.

Dear Sm :—No fish have been placed in the waters of Spot Pond

since the one hundred black bass were put in as reported last year,

and no fish have been removed from the pond to our knowledge.

We have caused good watch to be kept of the premises, and have no

reason to believe any one has trespassed upon them. From the

number of young bass seen near the shores of the pond, it would

seem that propagation is going on as rapidly as could be expected.

The opposition by a few persons to the lease and the stocking of

the pond, seems to have entirely died out, and all sensible people

seem to think that the best interest of the town was secured by

taking the lease.

Yom's respectfully,

AMOS HILL,
Chairman of Selectmen of Stoneham.

Ly>-x, Mass., Dec. 15, 1875.

To the Commissioners on hiland Fisheries.

During the first year of my lease (1874) I was unable to obtain

such fish as were desired, but in May of the present year placed in

said pond black bass to the number of one for each acre, and the

number of acres in said pond being in said lease numbered at

seventy-five.

The fish were all sizable, weighing from two to four pounds each,

and costing upon an average about two dollars and a half per head.

No fish of any description have been removed from said pond by

me, or to my knowledge, with the exception of a few pickerel, perch

and catfish.

Placing in the fish was attended with some difficulty in the follow-

ing wise :

—

From the ice-cold water in which the fish are kept during trans-

portation, to the tepid surface-water of a pond, late in the spring,

the change is very great, and must not be made too rapidly.
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This fact was not realized by me until I had caused several fish to

be removed directly from the transportation barrels to the pond, with

the following singular result :

—

The fish bewildered, and, as it were, crazed by the shock occasioned

by their too sudden change of temperature, almost without exception

made for shallow water, and even endeavored to throw themselves

out upon the shore. And for an hour the few fish thus treated

before the effect was discovered persisted in the above inexplicable

course, though tossed back into deeper water time and again.

I then adopted and subsequently followed a method which com-

pletel}' obviates the difficulty just described, and is as follows

:

First take the ice from the barrels, then little by little the water,

constantly refilling the barrels, and finally replacing the water from

the pond ; by which means all danger from change of temperature

during removal is obviously avoided.

Possibility of the escape of the fish is another phase of fish-culture.

A few days after my fish were all put in, the pond suddenly rose,

and a temporary outlet was formed into which the}' ran in alarming

numbers. Luckily for my venture at pisciculture the brook led

through tanneries, which are to most kind of fish impassable, so

that, though obliged to assist a few which were unable to get back

through the shoaling brook unassisted, I lost nothing, but gained

information perhaps worth imparting ; viz., that black bass will run

into small brooks.

For their principal spawning-grounds, my bass selected what I

had regarded as the least likely spot in the pond, being a rocky

bottom in the track of a bridle-path along which cattle hourly pass

during the grazing season, often pausing to drink and wade about.

The place is moreover easily accessible, and much used for boating

and bathing purposes.

The spawning-beds, of which I made out about a score, were gen-

erally in about three feet of water, being merely a cleared or lev-

elled space, circular in form, and about three feet in diameter.

Of the number of fish hatched this season, I can give no definite

estimate ; but during the latter part of the summer, I saw what I

believed to be young bass in schools of considerable size.

Before closing this report, I would say that during the spawning

time of the bass, numbers of catfish were to be seen in and about

the region of the spawn-beds, and out of their usual feeding grounds
;

but whether or not this voracious species of fish were drawn thither

to feed upon the spawn, did not appear.

Respectfully submitted.

JOHN L. SHOREY,
Lessee of Brown's Pond, Peabody.
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WESTBORoroH, Sept. 30, 1875.

To the Commissioners of Inland Fisheries.

Gentlemen :—On the 29th of March last, this town voted to

apply for a lease of Chaunce}' Pond, and on the 1st of April a lease

for fifteen 3'ears was received from your Board. Chauncey Pond is

one of the most beautiful in the State, containing nearly two hun-

dred acres, and is well known to all visitors to the Reform School,

which is located on its northern shore.

Nearly the whole shore is fine sand or pebbles, with a very gradual

slope towards the centre, where the depth is from twenty to thirty

feet. Two small streams (from springs near by) empty into the

pond, and it has an outlet running to Little Chauncey Pond in

Northborough, except during the driest part of the year. This

outlet (by your advice) we have screened, first with rods three-

quarters of an inch apart, to catch drift, and back of that with

wire netting of one-quarter inch mesh, which we can confidently

assert to be impenetrable either to fish or water, after a few days

accumulation of floating leaves and rushes.

During the summer of 1870 fifteen black bass were put into the

pond b\' the Commissioners on Inland Fisheries, since which time it

has been under the control of the trustees of the Reform School,

until Ajjril 1, 1875. On that day several persons, thinking the

pond not covered by lease, fished through the ice in the forenoon

and caught a large number of pickerel and perch ; the pickerel were

lean, the perch in good condition and of large size, many of them

weighing one to two pounds each. One bass was caught, estimated

by several who saw it to weigh eight pounds. It was immediatelv

returned to the pond.

The fishermen readily took up their lines and left on being noti-

fied that the pond was leased. The lease requiring the pond to be

stocked with fifty black bass, after correspondence with several

parties, an agreement was made with Stone Sc Hooper, of Charles-

town, N. H., to furnish that number. " of an average weight of not

less than a pound and a half each." On the 19th of May last, Mr.

Hooper delivered fifty-five Champlain bass, in excellent condition,

and assisted in putting them into the pond. The average weight

was about two and a half pounds, some of the largest weighing four

and five pounds each.

Our opportunities for observation have been limited, but large

bass have been frequently seen near the shore, and occasionally at

the surface of deep water. August 27, on the south side of the

pond, where large bass were often seen earlier in the season, the

water was swarming with small fish, about two inches long, supposed

to be bass, as it was somethinoj never before noticed. If so, it leads
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to the conclnsion, either that the old stock had greatly multiplied, or

that the bass received this spring spawned, and that these were their

progeny, although there were doubtless many in the pond before,

eight or ten of good size having been caught b}' one of the trustees

of the Reform School in the fall of 1874.

Several persons were detected fishing on the evening of June 5,

and complaints were made against four. Three plead guilty and

paid the lowest fine of one dollar with costs, and one escaped convic-

tion. There has probably been considerable illegal fishing during

the past season, but it is believed that the certainty of prosecution

following detection, and the probability of heavier fines being im-

posed for conviction, will have a tendency to prevent future viola-

tions of the law, except bj' the most reckless.

As a matter of interest to the public generally, showing the

increase and spread of fish when protected, we would like to men-

tion a fact which has come to our knowledge, but which may not be

considered as properh' belonging to this report. About the 2oth of

May last, black bass were discovered to be quite numerous in Mr.

Wood's factory pond on the Assabet River, in Nc)rthborough, about

four miles from Westboruugh. A few days later, farther up the

stream, having passed two more dams on their way up, several were

caught in or above Mr. Eam's pond, and brought to Hockomocko

Pond in this town.

These fish probably came up the Assabet after passing from Lake

Cochituate or Waushakum Pond, through Sudbmy River, thus

showing that the stocking of ponds will stock other waters not

originally intended.

Hoping next year 3'ou may receive a more valuable and satis-

factory report, I remain.

Yours truly,

C. O. LAXGLEY,
For Committee.

MiLFORD, Dec. 6, 1875.

To the Massachusetts Comniissioyiers of Inland Fisheries.

Dear Sirs:—We put into our pond, in 1870, forty-eight black

bass, and six rock bass ; and have taken one imudred from the pond

to stock Farm Pond in Sherborn. I have not a positive knowledge

of the whole number of fish caught since the stocking of the pond ;

I should think perhaps there had bt^en taken two thousand in all

during the six years we have held tlie lease. Those caught weigh

from one to four pounds. In high water some have escaped and

g^one into Blackstone River, and stocked that stream. As yet there
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are plenty of perch for food, and the bass taken are in fine condition.

We have not fished in the winter, and to a limited extent in the

summer, so as to get mature fish in the future, and the pond is at

present well stocked with bass weighing four and five pounds.

There has been some poaching, which we could not wholly prevent.

Yours respectfully,

DWIGHT RUSSELL,
jPor the Lessees of Mendon Pond.

Lincoln, Mass., Oct. 14, 1875.

To the Commissioners on Inland Fisheries.

The lessees of Sandy Pond take pleasure in reporting that the

results of the past year have been encouraging. We stocked the

pond in May, 1872, with 52 black bass, weighing not less than two

pounds each. None were taken until the past season, and none

have been killed so far as we know, except as named below.

One was killed early in the month of June by blasting in excavat-

ing for laying water-pipes. This fish was found floating in the

water the next day after the blasting, and weighed 3^ pounds.

June 18 one was caught, while fishing for perch, judged to weigh

a pound.

September 11 three were caught, one of which measured 13^

inches in length ; and at various other times they were taken weigh-

ing from one-quarter pound to four pounds.

The fry have been quite plentj'' about the rocky shores, of the

length of two inches to six inches, leading us to believe that after

one or two years more the fishing will furnish abundant sport and at

the same time plenty of food for the fisherman. We have not been

troubled by poachers, and hope not to be.

The laws seem sufficient to protect the fishing under the leases,

but it has occurred to me to ask what is to become of the fish when
the leases expire ? If there is no restraint upon fishing, what reason

have we to hope that the ponds and streams will not share the same

fate of the trout brooks of the State ?

I hope the Fish Commissioners will urge upon the legislature the

necessity of passing some law whereby the towns may regulate and

control the fisheries in the great ponds within their limits, when
they are not leased from the State.

Very respectfully yours,

JAMES L. CHAPIN,
For the Lessees of Sandy Pond,
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Westborough, Oct. 1, 1875.

To the Board of Commissioners on Inland Fisheries.

Gentlemen :—The lease of Hockomocko Pond, granted by your

honorable bod}^, under date of July 1, 1874, to L. N. Fairbanks

and others, was immediately assigned to an association of gentle-

men, twenty-four in number, and styled •' The Hockomocko Fishing

Club."

Hockomocko Pond contains about twenty-eight acres, with depth

of water of from six to ten feet ; is fed almost entirely by springs,

and varies very little in depth (not more than six inches), whether

the season is wet or dry. Water is constantly running at the outlet

throughout the year. Last spring, a suitable screen was placed at

the outlet to prevent fish from passing.

There were taken from the pond through the ice last winter

seventy-five pickerel and about twenty-five perch.

On the 13th of May last, fifty-four black bass were placed in the

pond, all in good condition, the average weight of which was judged

to be two and one-half pounds each. Several of these weighed five

pounds each. Afterwards, in June, five additional bass were placed

in the pond, making in all fift3'-nine.

In the same month, fourteen brook trout were placed in the pond.

At various times during the summer, numbers of the bass have been

seen in the waters of the pond. At one time, fifteen of them were

counted near the screen, and it is probable that all the fish lived and

will stock the waters with their progeny.

During the months of August and September, schools of young

bass have been seen.

Respectfully,

GEO. O. BRIGHAM,
Secretary Hockomocko Fishing Club.

PiTTSFIZLD, Oct. 1, 1875.

To Mr. E. A, Brackett, of the Co7nmissioners on Inland Fisheries for the State of
Massachusetts.

The lessees of the •' Pontoosuc Lake" submit, as their annual

report, that, during the last year, they procured four or five hundred

*' land-locked salmon," from your Board of Commissioners, and put

them in said lake, or in a stream emptying into said lake. Said fish

were small fry, two, three or four months old. This is all that has

been done in the way of " stocking." We are encouraged to think
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that our previous " stocking " is doing well, and that the leasing of

" Pontoosuc Lake " will result greatl}^ to the advantage of the

public.

Respectfully submitted.

E. H. KELLOGG,
For the Lessees,

ASHBURNHAM, DcC. 1, 1875.

To the Commissioners on Inland Fisheries.

Sirs :—In presenting the annual report upon the stocking of our

Nankeag Lake with black bass and land-locked salmon, I have little

to add to the quite full returns of last year. Upon the 17th of

May last, I put into the lake about one thousand salmon-trout fr}^,

hatched from spawn received of Mr. Seth Green ; and, in the follow-

ing July, five hundred land-locked salmon fry, which were obtained

of Mr. Commissioner Brackett, in fine order, and without the loss of

a single fish in transportation. Also, in June, were put into the

lake, about one hundred yearling land-locked salmon, varying from

two to four inches in length.

During the season, repeated visits and observations have been

made, and 3'oung salmon-trout and land-locked salmon have been

seen by myself and others. The large black bass are constantly

noticed swimming about in pairs, while their young fry are, at the

same time, found in shallow waters. I have no hesitation in sa3dng

that the restrictions placed upon fishing have been carefully observed

by our people, and the best of feeling is entertained towards the

project. The evidence of inhabitants dwelling upon the shores of

the lake, and m}' own experience in watching the enterprise, lead

me to assure your Board that there is no doubt of its ultimate

success.

Very truly, your obedient servant,

OHIO WHITNEY, AgenL

North Andover, Nov. 26.

To the Commissioners of Inland Fisheries.

Gentlemen :—The lessees of the Cochickewick Lake, or Great

Pond, so called, in North Andover, have organized, under the name
of the Cochickewick Fishing Club, with the following officers ;

—

President., Hon. George L. Davis. Treasurer., Col. Eben Sutton.
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Secretary^ J. D. W. French. Executive Committee^ Hon. Moses T.

Stevens, Chairman; James H. Davis, John A. Wiley. A copy of

constitution, etc., is inclosed. In May last, one hundred black bass

were placed in the lake ; during this month, November, one

hundred and seven ; and previousl}^ in the fall, three—making in all

two hundred and ten black bass, of an average weight of two

pounds ; thus having complied with our contract in full as to the

number and weight of fish.

Yours, respectfully,

J. D. W. FRENCH, Secretary.

Newton Centre, Dec. 23, 1875.

To the Commissioners of Inlaiid Fisheries.

Gentlemen :—In reply to your request to give some particulars

as to the progress of our fish-culture in this place, I would state

that this is the fifth 3'ear of our lease from 3'ou of Crj'stal Lake

(more generally known as Baptist Pond). This year we voted that

each member of the club be allowed to catch twenty-five fish. Dur-

ing the spawning season many bass were seen upon their beds in

various parts of the pond, in four to six feet of water, and in several

instances they attacked the bo3's while bathing, and once or twice

brought the blood by their bite. The}' are very ferocious when

upon their spawning-beds.

We think, upon the whole, our expectations have not been fully

realized in regard to the sport that we anticipated in taking fish this

season. They seemed very loth to rise, and after several unsuccess-

ful attempts at trolling with a spoon-hook and fly-fishing, deep fish-

ing was tried, with shrimps for bait, with good success, but far less

sport. I think more than half those caught this year were taken b}'

sinking near the bottom, in about eighteen feet of water. It has

been suggested that the bass find the food so plenty in these waters

that they are not inclined to bite freel}', and some express doubts as

to the abundance of bass, which would naturally be expected from

the original one hundred and two fish put in this pond five years

ago. There are many suckers that make their appearance everv

spring, and 'tis possible they maj' destro}' much of the spawn of the

bass. Yet it is hardly probable. If the bass will attack the bathers

who encroach upon their beds, the}' would certainly defend them

from any fish.

We have caught this season thirty-seven bass, weighing in the

aggregate seventy-three and a half pounds : the largest three pounds
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and a fourth, the smallest one-half of a pound. All weighing less

than one pound we immediately returned to the water.

E. M. FOWLE,
Secretary Newton Black Bass Club.

WAusHAKrx Farm, So. Framixgham, Mass., Dec. 23, 1875.

To the Commissioners on Inland Fisheries.

Gentlemen :—In response to your inquiry concerning the fishing

in Waushakun Pond I have little to report. Although the lake

seems abundanth' stocked with fish, yet angling has been a profitless

pursuit. Why we should see so many fish about the spawning-

ground in spring and early summer, and be able to catch so few dur-

ing the season, is a problem difficult to solve. The only probable

hypothesis that I can ofler is that the abundance of feed surfeits the

fish, and therefore we cannot count upon hunger as an ally to lure

them to our snares. However this may be, the pond, in localities,

swarms with minnows and shiners. The perch, however, I fanc}',

rather than know, have diminished in number, and I can say with

considerable certainty that the pickerel have diminished.

During the past summer I have angled with success twice on Men-

don Pond. There the fish are abundant, and take bait sharply. The

pond, once said to abound with the ordinar\' pond fish, now contains

apparently nothing but bass in any number. At Plymouth I have

sought bass in several ponds with but little success, and have-made

many inquiries concerning them of those who ought to be familiar

with their traits. At the best they seem a capricious fish, and appa-

rently (perhaps through limited information) have ditferent habits

in different ponds, and frequent different shores throughout the sea-

son. They do take a fly sometimes, but I am not disposed to call

them a satisfactory fish for the fly-fisherman. Indeed. I am disposed

to believe that as a food-fish they have been overpraised. I con-

jecture that the}' are about as voracious as the pickerel, and require

full as much food for their size, while I know that in spawning habits

they are his inferior. Thus :

Jan. 14, 1875, I examined a pickerel weighing 2^ lbs. weight of

spawn, 1,339 grains; 247 spawn weighed just 10 grains. Total

number of spawn, therefore, about 33,173.

Per contra ; Jan. 9, 1875, a bass, weighing about 2^ lbs., contained

949 grains of spawn. The boiled spawn, freed from membranes, etc.,

weighed 820 grains ; 206 eggs weighed just 10 grains. The total

number of spawn therefore about 16,892.
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Again, the young pickerel soon hide in the weeds along shore,

while the young bass, when first hatched, form dense, compact,

swarms, from which the mother fish and other predatory inhabitants

can readil}^ poach large numbers. I am aware it is said that the

mother fish guards her young, but I feel assured that while this may
perhaps be true in some cases, yet in other instances the opposite is

true. Perhaps the habits of the young fish relieve the parent largely

from temptation, for small as the fty are, and compactly as the}" are

grouped, yet they occupy the surface of the water, and are, probably,

if not invisible, 3'et inconspicuous to the fishy eye. I have seen,

however, the two-or-three-pound mother taking large gulps from the

midst of her innocent, for as yet infantile fry. Soon, however, these

groups of fish become scattered, and the individuals, governed b}^ a wise

instinct, seek the cover and the protection of the shore. Here they

grow with considerable rapidity, feeding upon all the weaker fty that

come within their reach. Often have I seen a three-inch pirate sally

from port and chase an inch-and-a-quarter minnow ; and the same
fish, when tempted with a dead minnow an inch and a half long, will

do his little best to get outside of him.

The young fish do not necessarily remain in shallow water. From
an inch, to the growth of the season, they may be seen, active and

vigilant, about heaps of stones, anchored boats, in fact any cover in

water from four to six feet deep ; and I have myself known, as well

as learned from others, of the young fish, two and three inches long,

being brought into our sail-boat through the centre-board well, when

the centre-board has been rapidl}' raised.

I am no friend to the pickerel. I despise him, both as an edible

or as a sportman's fish. But all are not educated as sportsmen, and

I believe the pickerel to be our best fish for waters liable to be

fished by the public in season and out. To keep our waters stocked

with bass, will necessitate a close season from the formation of ice

to the end of June. This may seem a strange assertion, but I am
satisfied that in some lakes the bass ma}^ be considered a winter's

fish. Indeed, it has taken the greatest care on our part to prevent

taking bass through the ice. Unless, then, this close season be

enforced, let the public rather encourage the pickerel than the bass.

The bass is the sportman's and the epicure's fish, and if the fishing

for him is well regulated, his introduction is a boon to the public.

The most serviceable fish, however, is that one which ma}" be caught

any day in the j^ear.

There is one little fish which seems strangely to have escaped

attention. This is the red-fin, or stream pickerel. The mature

growth brings them to perhaps nine inches or less in length. March

15, 1875, I weighed one, and counted the spawn. Weight of fish,
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521 grains: of spawn, 127 gi'ains ; 117 spawn weighed 5 grains.

Total number, therefore, 2,972. This fish, in his plumpness, reminds

us of the smelt, and it is possible might be a profitable fish to grow

in certain waters.

I will now proceed to give my record of Waushakun Pond, in the

manner I have in previous years ; premising, however, that it is

probable that some few of the catches have not been reported. The

record continues where I left off last year, and it will be noticed takes

note of some winter fish.

1874.

Oct. 27. One fish ; 3 pounds.

Dec. '26. One fish ; 2^ pounds.
1873.

Mar. 17. One fish ; 24 pounds.

Mar. 24. One fish ; If pounds.

Mar. 26. One fish ; 3 pounds.

Mar. 27. Two fish; 3 pounds, 3 pounds.

May 15. Sawfirst black bass (swimming) of the season. Hooked
him over the spawning-beds, but did not take from the water. Ap-
parently swollen with spawn.

June 11. Black bass fry in myriads about boat-house. Some
lots apparently a day or so older than others.

June 19. One fish ; 1^ pounds.

June 21. Two fish ; 1^ pounds, 1^ pounds.

June 22. One fish ; 3 pounds.

June 25. Small fry along shore from 2 to 2]- inches long : some

swollen. Last year's hatch from 6 to 7 inches long.

July 8. Three fish ; 1 pound, 1^ pounds, 3 pounds.

July 12. One fish ; 2^ pounds.

July 16. Small fish from 1^ to 1| inches long, in considerable

numbers.. Smaller than those recorded in June.

July 17. One fish ; Impounds.

July 22. One fish ; 2^ pounds.

July 25. One fish ; 1^ pounds.

July 27. Caught one black bass, 2^- inches long. Washed into

sail-boat, through raising the centre-board.

July 28. Five fish
; f pound, 1 pound, 1 pound, IJ- pounds, 1 j

mnds.

July 29. One fish

;

1^ pounds.

July 31. One fish

;

^ pound.

Aug. 16. Two fish

;

i 1| pounds, 3 pounds

Aug. 18. Two fish

;

f pound ; 1^ pounds

Aug. 19. One fish

;

IJ- pounds.

Aug. 24. One fish

;

2f pounds.
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Aug. 25. One fish ; Impounds.

Aug. 26. Two fish ; 2 pounds, 3^ pounds.

Sept. 9. One fish
; ^ pound.

Sept. 10. Young bass about boat-house, from 3 to 6 inches long.

Active and hungiy. Freel}' take minnow-bait.

Sept. 23. One bass ? 4 pounds.

Oct. 9. Three fish
; ^ pound, ^ pound, | pound.

Nov. 19. One fish ; 4 pounds.

In October seven fish were taken, but were lost through upsetting

of a boat. Hence they were neither weighed or included.

Total catch for the season recorded : 40 fish, weighing 73J pounds.

June 12, 1875, we placed 45 white perch in the pond, and June

26, 80 additional ; none weighing over a pound.

Respectfully submitted.

E. LEWIS STURTEVANT.
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SKETCH OF THE PROGRESS OF FISH-CULTURE IN

NEW ENGLAND.

By Theodore Lyman.

Massachusetts was the first State that took action in fish-culture.

By a legislative Resolve of 1856, commissioners were appointed to

report '' respecting the artificial propagation of fish."

News of the French experiments had been spread by Silliman's

Journal in 1853 ; and Kellogg in Hartford, and Garlick in Cleveland,

had hatched and raised trout. The report written b}^ the late Chief

Justice Chapman was full of useful matter, and gave the outline of

all that we now know of this subject. He suggested different fishes

for different waters : the introduction of exotic species, and the

artificial propagation of native ones. With a singular spirit of

prophec}^ he said :
" It is believed that, by means of artificial propa

gation, the river below Hadley Falls might be vastly better stocked

with shad than it has ever yet been." His remarks on legislation

contain instruction that goes beyond mere pisciculture. Deprecat-

ing our tendency to imitate the French in excessive and overminute

law-making, he said :
" No legislation will avail till private enter-

prise shall ascertain its own wants." Special enactments, by their

vast accumulation and their confusion, have become the bane of our

people, who are now so accustomed to them that they look with

suspicion on general laws, and prefer to draw, each one, his little

measure of authority direct from the General Court. There have

been passed up to this time (1875) over four hundred statutes

concerning fisheries : the bulk of them either clums}^ or quite useless.

The economy and clearness of a well-drawn general statute are

shown by the fact, that only about half as many fishery Acts were

passed during the six years that have succeeded the Act for encour-

aging the cultivation of useful fishes, in 1869, as during the preced-

ing six years : albeit the interest in pisciculture was many times

greater during the period of fewest laws.

7
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The report of the commissioners of 1856 finished with an account

of Capt. N. E. Atwood's attempt to hatch trout, and a translation

of Jules Hairae's article on fish-culture, printed two years before in

the Revue des Deux Mondes, the best resume of the subject that has

ever been written. In 1850, about seven years after the readoption

of artificial impregnation by Rem}', the French took up pisciculture

with ardor, and carried its theory almost as far as it since has gone.

The artificial spawning-bed, hatching-troughs, methods of feeding,

and modes of transporting eggs and young, were all discovered or

used by them. They investigated also the comparative vitality of

spermatozoa, the swelling of eggs in water, and the temperature best

suited for hatching. On the practical side their failure was as

conspicuous as was their success on the theoretical. Prof. Coste, a

learned but overenthusiastic person, had chief charge of the great

establishment at Huningue, which was laid out under dii'ection of

the best engineers. Begun on a scale untried and too costly, the

enterprise turned out not much better than an expensive to}'. It

was ill-placed, on the flat alluvium of the Rhine, so that the spring

water had little or no fall, and it was impossible to make ponds or

raceways by damming. Pools for the young fry had to be exca-

vated at much expense, and when,done they got peopled with pick-

erel from the back water of the river. Buildings and appliances of

a size and elaborateness wholly uncalled for were put up ; and then

a turbine wheel was mounted to pump water over the eggs. This

turbine was set so high that, at low stages of the Rhine, it had

no power, and hand-pumps were required. The fry, set free in vari-

ous waters, were sometimes not numerous enough, and sometimes

were placed in unfavorable localities, so that the increase (excepting

the brook trout) was insignificant in comparison with the expec-

tation. At present the German government carries on the estab-

lishment, but its success, considering the disadvantages, may be

considered doubtful. The ill-fortune of Huningue should not rest on

the memory of Coste, but be laid rather to the extravagant and

meretricious spirit of the second empire. Nor should it be forgotten

that the experiments there conducted have been of great service, by

showing what can and what cannot be accomplished.

Although thus valuable, the commissioners' report roused no

public interest, and it was not till the end of the war, in 1865, that

the subject was again taken up ; not indeed for itself, but in connec-

tion with another question. In July, 1864, New Hampshire and

Vermont had passed legislative Resolves, calling on Massachusetts

to open free passage to migratory sea-fish through the dams on

the Connecticut and Merrimack rivers. A joint committee of our

General Court held a hearing in March, 1865, at which all parties
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interested appeared. Judge Henry A. Bellows, on behalf of New
Hampshire, stated, that in former days, when the rivers were open,

great numbers of salmon and shad ascended the Connecticut and

Merrimack, to the waters of Vermont and New Hampshire ; but that

these fishes had, for some years, been cut off by impassable dams,

erected for manufactories. He admitted that several of these dams

had been authorized by New Hampshire ; nevertheless he thought

that state comity demanded the restoration of the fisheries. All

parties were agreed that fishways could easily be made over the

dams ; and Prof. Agassiz explained their structure, and showed the

method of artificial breeding.

The three points raised against an}' action bj^ the Commonwealth

were : 1. The possible vested right of owners to maintain their dams

intact. 2. The pollution of waters by factory refuse, making fish-

eries impossible. 3. The lack of sufficient water to furnish both

mill power and fishways. In regard to the first point, it appeared

that about 1792 a company for river navigation by locks and canals

was chartered both on the Connecticut and the Merrimack. These

were afterwards bought out by other companies, which built closed

dams at Turner's and at Hadle}^ Falls on the former stream, and at

Patucket (Lowell) on the latter, where also the Essex Company
built an impassable dam, in 1847, at Lawrence. For this dam the

count}' commissioners, with supreme ignorance, prescribed as a fish-

way, a trough fifty feet long and thirty wide, having a rise of one

foot in four (!) In 1851 the legislature ordered the Essex Com-
pany to substitute a sufficient fishway for the ridiculous structure

then existing. But the supreme court properly decided that this

ridiculous character was no fault of the company, which had followed

the prescription of the county commissioners, and was therefore not

held to substitute anything else. The Lowell dam was low, and

passable at good water. For neither of the dams at Holyoke or at

Turner's Falls was any fishway prescribed by law, but the Holyoke

owners were ordered to pay for the fisheries destroyed above the

barrier.

The joint committee arrived at the following conclusions : 1. That

the Lowell dam was held to build a fishway. 2. That the Essex

dam was held to build only the useless way. 3. That the Holyoke

dam was exempted from building a way. 4. That two commission-

ers should be appointed fully to report on the subject, and to confer

with commissioners of the other States.

Early in the summer of 1865 Theodore Lyman and Alfred A.

Reed were appointed commissioners under the above recommenda-

tion, and made their report the December following.

Premising that salmon, shad and alewives were the most important
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fishes to be considered, the}' described their habits, as far as then

known, and the conditions of their multiplication. Mr. W. S. Treat

had determined that alewives needed four 3'ears to attain their full

size, and a similar growth was by analogy attributed to the shad.

This guess was confirmed in 1867, when Mr. Fred. Russell, Com-
missioner of Connecticut, showed that " chicken 'shad " were simpl}'

yearlings, or two-year-olds. In 1866 Mr. Lyman figured the young

in autumn, before its descent to the sea, and, in 1867, the embryo, in

the egg, and newh' hatched.

The habits and growth of the salmon were likewise explained, and

there was. a description of the "land-locked" salmon, which then

was thought to be a descendant of the migrator}^ species, when acci-

dentalh^ shut off from the sea. Some naturalists now maintain that

it is a distinct species of lake trout ; but the question, in the face of

inextricable varieties of Salmo, is not one of much importance. That

the embryos and the fry are not distinguishable from those of the

true salmon, was proved at the state hatching-house in 1869.

In regard to water-power companies, the following facts were noted :

In order to establish what used to be called " slack water,"—that is,

smooth water in places of rapids and shoals, which was the aim of

the old locks and canals companies.—it was necessary either to build

a wing-dam to back the river up, or to construct a canal round the

obstacle. Such structures injured but did not destroy the fisheries.

The manufacturing associations which came after had an aim quite

different ; nameh', to make a high and abundant head of water, and

to direct it through a canal, whence mill-wheels might be fed. There-

fore they built closed dams, and raised them as much as possible

;

and when more power was needed they got further elevation by

placing " flash-boards " edgewise along the dam-crest.

As the increasing mills demanded more and more water, the}'

established reservoirs, by damming lakes at the river-head, and thus

holding them back till the dry season. The result of all these mea-

sures was, that manufacturing rivers got full of dams impassable to

fish, that the ancient levels were altered, and the spawning-beds

covered or swept away.

A second ar3' result was the fouling of rivers with refuse from the

mills, such as chlorine and salts of lime from paper-mills, and soaps

and sulphuric acid from print-works. The effect of such pollutions

is more local than is commonly thought. Analj'ses of Merrimack

water, a few hundred feet below the great print-works at Lawrence,

when the river was low, and the foreign substances at their maxi-

mum, showed little more than a few grains of neutral salts to the

gallon, the impurity being less than in common spring water. The

reason of this "working clear" is, that ordinar}' rivers hold suspend-
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ed a great quantit}' of minutely divided matter, either mineral or

organized, of which the latter ma}' be living or in process of disin-

tegration. This matter, lime, albumen, fat, etc., speedily makes

harmless and often insoluble compounds with the raw chemicals

coming from the vats. When to this chemical reduction we add the

dilution afforded by a river, it is no longer wonderful that the pollu-

tion occupies a limited field.

As a remed}^, it was suggested that plank screens be erected oppo-

site raceways, so as to deflect the foul current, and preserve the

centre of the stream pure. As to fishways, it was shown that their

construction would be difficult ; because, first, the violence of such

rivers as the Merrimack and Connecticut was hard to resist when

they rose in freshets, and brought down logs and masses of ice ; and

secondh', that the height of twenty or thirty feet, which was to be

surmounted, would necessitate a very long and difficult pass. The

kind recommended consisted of a trough, with partial cross-bulkheads

to check the flow, alternating with horizontal tanks, wherein the fish

might rest. Later experience has shown that the system of resting-

tanks is a prime error, and should always be avoided. In view of

the extravagant anticipations of some persons, respecting the happy

working of fishways, it msij be well to quote the language of the

Commissioners, to show that they did not furnish the grounds for

such anticipations. " Supposing all these passes built on approved

plans, the next question is, WJiat ivoulcl come of them 9 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 con-

siderable numbers, and it seems the belief of many intelligent per-

sons in New Hampshire that these fish would run up, in great plenty,

to Lake Winnipiseogee, the ver}- 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. . . . Their instinct drives them to

go to their own breeding-beds, but, so far as we know, not to go be-

yond. At an}' rate there is a simple remedy for the trouble. Live

shad could be carried up and put in the mill-ponds at Lawrence and
Holyoke, and salmon could be bred in the headwaters of the Con-

necticut and Merrimack. . . . The progeny of these pioneers would

certainly go up the year after. . . . Shad are not inclined, like ale-

wives, to run up every shallow brook that presents itself, . . . and
it is to be feared, will be shy of any fishway that is not approached

by a channel a dozen feet wide and a couple of feet deep."

These views, however moderate, were yet too sanguine. The
aversion of shad to narrow flows of water has proved even more
marked than was looked for. Despite many improvements in the

great fishways at Lawrence and at Holyoke—improvements that
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have rendered them proloably the best in the world—the number of

shad that pass over is still verj' limited. It is confidently hoped

that other devices, now under construction, and the planting of

man}' eggs in the upper waters, will increase the number to a satis-

factory' figure ; but that is one of the unproved things. Alewives,

lampreys, eels, pickerel and other fresh-water fish, pass in numbers

with the greatest ease. The Commissioners were of the opinion that

" an abundant supply of fish might be looked for in five years,'*

provided fishways were built, pollution of water prevented, salmon

bred, weirs and gill-nets prohibited, and stringent laws passed regu-

lating fishing.

These conditions have, in the sequel, been partially complied with,

and the success has been consequenth* partial. The shad have been

considerably increased in the lower Merrimack, and in the lower

Connecticut almost restored to the abundance of early times. Noth-

ing effective was accomplished in salmon fishing till 1872. In 1870

about 1,000 fty were let loose in the upper branches of the Merri-

mack ; in 1872, 16,000; in 1873, 185,000. In 1874 800,000 were

set free in the upper Connecticut. According to their average rate

of growth, the j^arr becomes a smolt the first year, a grisle the sec-

ond, and a salmoji the third. Therefore this coming summer (1876)

ought to show some salmon in the Merrimack, provided young sal-

mon will return to their river without any predecessor to guide them.

Already the small plants of 1870 and 1872 have shown themselves

by the appearance of salmon in Massachusetts and Buzzard's baj's

—a spectacle nearly unknown for man}' years, for the Lawrence dam
stopped the Merrimack salmon in 1847—though the survivors con-

tinued to come up in small numbers till 1859, thus confirming previ-

ous observations, that the life of the salmon is about twelve years.

As for the Connecticut, a closed dam, near the mouth of Miller's

River, stopped the salmon in 1798.

1866.

The legislature was moved b}' the report for 1865 to appropriate

$7,000, and again to appoint two commissioners for the space of five

years—Theodore Lyman and Alfred R. Field—whose duty it was

to cause fishways to be erected in the impassable dams of the Merri-

mack and Connecticut rivers. (Acts of 1866, chap. 238.) They

were authorized to make a compromise with the Essex Company for

the useless way in their dam ; and a trough fishway, on Foster's plan,

was put up, at a cost of about $8,500, whereof $3,500 was paid by

the company, with the further agreement to pay one-half the cost

of maintenance for five years.

At Lowell, the Locks and Canals Company, as by law bound, put
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up a fishway at their own cost. It was on the plan of the double

stair, consisting of two parallel rows of tanks, each lower than the

next one, and emptying left, forward, right, forward, and so on.

This plan, then considered excellent, has since been shown to be an

inferior one, having, in an extreme degree, the fault of resting-places.

The Act required that the plans for the fishways should be first

approved by the New Hampshire commissioners, and that then a

copy should be filed at the State House, and another given to the

company in whose dam the structure was to be erected.

The Act also gave discretion to the commissioners to postpone the

erection of a fishway at Holyoke, if the State of Connecticut had not

made provision for the abatement of weirs and other destructive

engines ; and this was done, partly because the Holyoke Company
declined to build a way, on the plea that they were exempt.

Notice to be prepared to build a fishway was served on the Turner's

Falls Company, which had begun to replace the old broken dam by

a new one. In the autumn of this year (1866) Dr. Fletcher, by

direction of the New Hampshire commissioners, placed 15,000 to

20,000 New Brunswick salmon eggs in the Pemigewasset, and the

parrs were afterwards seen near by. Of the shad it was definitely

ascertained that the young, of the summer's hatch, leave the river

for the sea before the end of November, and are then about four

inches long.

1867.

In furtherance of previous action, the legislature passed, in 1867,

two important Acts. Chapter 289 interdicted catching of shad,

salmon and alewives in the Merrimack for four years, till April,

1871 ; forbade any fishing within four hundred yards of any fishway

thereon ; empowered the commissioners to open its tributaries by

fishways ; and directed cities and towns on its banks to appoint fish

wardens. Chapter 344 enlarged the Commissioners' powers by

allowing them to open all possible streams to the passage of fish

;

and appropriated $10,000, to be by them used in restocking rivers

and ponds with valuable fish.

It will be observed that, from being charged simply with bridging

certain obstructions in two rivers, the Commissioners had authority

to open all streams and to undertake pisciculture ; and, as will be

seen in the sequel, their second powers were much more profitable

than the first.

The Merrimack fishways at Lowell and Lawrence were opened

;

and two or three salmon were afterwards reported as taken in the

upper waters. They have since been supposed to have been lake

trout, which the New Hampshire people mistook for salmon ; a point

which cannot now be settled. Doubtless salmon could have gone
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up, although the rush of water at the Lawrence fishway was too

violent for the weaker kinds of fish ; and not even the inventor. Mr.

Nathan W. Foster, had then enough experience with wide fishways

and high dams, to moderate the flow. Subsequent study showed

that the slope (one in ten) was too rapid ; and that the cross-bulk-

heads, slanting up-stream, were not so arranged as to check the

current in a uniform manner. As the shad no longer came in num-

bers to the Essex Companj-'s dam at Lawrence, 500 were carried in

a water-tank and placed in the river above, so that their young might

pass down the fishways, and on their return, as large fish, might

seek to mount them.

The following 3'ear (1868) shad eggs were carried in pails of water

and put in Lake Winnipiseogee, in Concord River, and in Mystic

River, and alewives were transported alive above the Lawrence dam.

In the autumn of the same year shoals of young fry (shad or ale-

wives, or both) were seen above Lowell, passing seaward. It is

pretty certain that these young, and perhaps those of 1867. found

their way to the sea, because, in 1871, large shad came in numbers

to the foot of the Lawrence dam, but declined to follow their tamer

cousins, the alewives, into the fishway. In 1869, 1870 and 1871,

shad were hatched in quantities, at various points above the Law-

rence dam.

Dr. W. TT. Fletcher made an expedition to New Brunswick after

salmon ova, and succeeded in obtaining 70,000. The want of proper

apparatus, and the difficulties b}' which he was surrounded, rendered

it impossible to impregnate many of the eggs, so that only about

10,000 were finally hatched : whereof 5,000 were placed at the estab-

lishment of Livingstone Stone, at Charlestown, N. H., and 5,000

with T. S. Robinson, at Meredith. Like many pioneer experiments,

this one resulted in more experience than profit. The Charlestown

parrs were killed b}^ a sudden hot spell, and of those at Meredith

many were lost by a freshet, so that only about 1,000 were at last

put in the upper waters of the Merrimack.

This 3'ear began the case of the great Holyoke fishway, the most

important one of its kind that ever came into the courts of this coun-

try, or perhaps of any other. Being invited b}' the Commissioners

to make a compromise, in which most of the cost would be borne by

the State, the company refused, and moreover hinted at damages in

the event of any infringement on their water-power. The directors,

in thus opposing the Commonwealth on a doubtful law point, pursued

a short-sighted course, which they had reason to regret. Insufficient

funds and high water prevented any work on the fishwaj- for that

year, but the following season (1868) lumber and workmen were got

together to begin the structure, under an agreement by which the
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company waived the prescribed notice, and promised to abstain

from an injunction. The legislature had voted $12,000 (Resolves,

chap. 53, 1868) to construct the fishwa}' in case the courts should

decide that the State was liable. At that moment it was discovered

that the dam itself was undermined in such a way as to place it at

the mercy of the next great freshet. Therefore the Commissioners

transferred their material arid mechanics to the compan}', under a

verbal pledge that the fishway should have certain advantages of

position, which advantages the directors did not see fit to concede,

after the dam had been secured.

At its next session the general conrt passed an Act (chap. 422,

1869) by which the Commissioners were empowered to bring a bill

in equity in the supreme court against any compan}- neglecting or

refusing to build a fishway. Meantime the company's engineer built

the chief part of the way in connection with the great apron reared

to strengthen the dam, and it was left to the court to decide who

should pay for it. The case was conducted by Mr. Charles Allen,

the attorney-general, and on the 31st of August, 1870, the supreme

judicial court ordered a decree from the complainants. The defend-

ants appealed to the supreme court of the United States, which, at

the December term of 1872, affirmed the decree, and the Holyoke

Water Power Compan3' thereupon paid for the fishway.

The grounds of these decisions are such as may easily be under-

stood, and are as follows: 1. A river is a public ^Si\. 2. The

passage of migratory fish in a river is a public right. 3. Whoso
builds a dam must furnish a passage to migrator}' fish, unless ex-

empted by the legislature. 4. In a legislative charter any privilege

which is not expressl}' granted is withheld.

The Holyoke Company claimed exemption because a clause of

their charter compelled them to pay awarded damages to owners of

fish rights above their dam ; and, as they had paid such damages,

the}' were by implication no longer held to furnish a passage for the

fish. But the court decided : 1. That such damages did not neces-

sarily imply that the fish rights above the dam were to be destroyed,

but only injured, as likely they would be, even with the best fishway.

2. That fish rights beloic the dam had been injured, and no compen-

sation therefor had been given. 3. That exemption from building a

fishway was not expressly granted in the charter, and was therefore

withheld.

The history of this case—so important in many respects other

than fisheries—is a curious one, and shows how a common man,

devoted to a specialty, and excited by opposition, will sometimes

see points that are passed over by experts. A lawyer of high stand-

ing, and an attorney-general, had given opinions that the Holyoke

8
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Company was not held to build a fishway ; and another attorney-

general had strongly advised compromise because the case was so

doubtful. One of the commissioners, who had been deeph' interested

in the matter, suggested that the fisheries below the dam had cer-

tainly been injured by cutting otf the fisn from their upper spawning-

grounds, and that the company was thereby liable to build a fishway,

since it was not specially exempted.

This case, when it came to trial, instead of proving desperate or

dubious, was found absolutely to have but one side ; namely, the side

of public rights.

In the report for 1867, the next subject in order was the restocking

of exhausted waters. It was shown that a ver}- small fraction of

eggs laid became marketable fish. Thus the English calculations

brought only one salmon from 1,500 eggs ; and, at this rate, 20,000

eggs, at the end of three 3'ears, would give only seven salmon and 70

grilse. Taking the observations of Green and of others on the eggs

of shad, it appeared probable that not more than one in 20,000 grew

to be a two-year-old ; and not more than one in 40,000 attained to

the full growth.

For the alewife there were two kinds of observations which could

be used, and the determination was perhaps more reliable than for

the salmon or shad. It gave a range from one full-grown for every

2,363 eggs to one for every 47,500 eggs, according to the concomitant

circumstances, the mean being one in 18,865. *'Such calculations

must, in the nature of things, be very crude, and yet they show that,

whatever points are taken as premises, the conclusion is always simi-

lar in character, and is in brief this : The reproductive function

among animals has two ends : 1, the perpetuation of the species ; 2,

the supplying of organized material as food. This law is especially

illustrated among the fishes, of which the greater part are carnivor-

ous, and indiscriminateh' devour their own young or that of other

species. The ocean is a vast, teeming workshop, crowded with

fabrics, torn in pieces ere they are half finished, to be converted into

other fabrics, which in turn are as rapidly destroyed."

Artificial culture, by protecting eggs and young, seemed able to

greatly increase the proportion of the adult to the ova from which

they sprung. Its more enthusiastic advocates hoped to protect the

fish in each stage of growth, but practice has shown that the real

gain is in the first stage—in the greater number of eggs impregnated

and hatched. As soon as the embryo has arrived at the figure of a

minnow, its best and safest place is in its native waters. Consid-

ering that, by the natural process, only one shad Qgg in 80 is hatched,

it was calculated that four shad at the end of three years would be rep-

resented by onh' seven large and one two-year-old fish ; while by the
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artificial method, where nine-tenths of the eggs hatch, two pairs in

three years would become 252 large shad and 504 of second size,

the difference lying wholly in the greater proportion hatched by the

latter method. It was these considerations that led the Commission-

ers to encourage the undertaking of Seth Green, who came this sum-

mer to Holyoke, and began experiments in shad-hatching. He first

tried the eggs in a trough, in which ran brook water, just as in trout-

hatching. All the ova died of cold. He then replaced the bottom

and ends of a wooden box by wire gauze, and floated it in the river,

after putting in a la3'er of eggs. After sixty hours the water inside

was found to be alive with little transparent embryos, about one-

third of an inch long, and looking more like larvae of mosquitoes than

young shad ! The discovery was made, and it remained only to

perfect the hatching-box, which was done by attaching to its sides

wooden bars, lying at an angle with the bottom, so that the box

floated with one end higher, and the passing river current caused a

boiling motion of the water within, which kept the eggs from getting

together in heaps. A large number of boxes were furnished by the

State, and, with one exception, hatching has been carried on every

season, and on a great scale, at Holyoke.

Usually, it has been under the charge of the Connecticut commis-

sioners, and of late the United States commissioner has also taken

part in it. In 1868, Mr. A. C. Hardy, as agent for the Massachu-

setts commissioners, began hatching at North Andover, on the Mer-

rimack, and has continued regularly since that date, with the foUow-

ins: result as to the number taken from June 10 to Julv 19 :

—

1869,

1870,

1871,

1872,

1873,

1874,

1875,

1,554 shad. "^ No other fishing allowed on the river.

754

2,242

2,031

1,555

1,692

1,433 }

Average tor two years, 1,154.

No other fishing allowed on the river.

Average for three years, 1,942.

Other fishing again allowed on the river.

Averao;e for'two vears, 1,562.

The first two years represent the natural catch as it then was. In

1871 Hardy's hatch of 1868 should have come as marketable fish,

and, in fact, the next three years show an average nearly double the

two preceding ones. In 1874 the river was again thrown open to

fishermen, and the average for 1874 and 1875 came between the first

two and the second three years. These results would seem to indi-

cate a decided increase in fish by reason of artificial hatching ; but

the point is not proved, for it must be remembered that, for six

years, all fishing in the Merrimack, except at Andover, was pro-

hibited.
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This prohibition misht well increase the fish, although such in-

crease does not alwa3's follow. For example, the shad-fisheries of

the Savannah were intermitted during the war, and a decrease, rather

than an increase, took place. Reasons were given, such as the fre-

quent and heavy cannonading, the torpedoes, obstructions, etc., but

these reasons were, after all, guesses.

In the Connecticut River a marked, and, so to speak, special result

has been obtained. The average of the fisheries for the years 1864

to 1869 was only two-fifths of that for the years 1827 to 1836, and

each year showed a rapid decline. Suddenly, in 1870, the river was

tilled with shad! There had been no such take for a generation

before. And so, in the main, it has since continued ; the season of

1875 having been the best one in twenty years. The price of the

fish has fallen greatly, and the New York market is sometimes

glutted with them. The result in 1870 has usually and reasonably

been attributed to the artificial hatching by Green in 1867, and the

succeeding supply has been credited to the same cause. This

reasoning is probable, but not certain. In 1868, the Connecticut

Assembly passed a law limiting the mesh of pounds to five inches

when drawn lengthwise.

The pounds are set in Long Island Sound, west of the river mouth.

Some of them are nearly a mile long, and are furnished with two

bowls. Twenty-six were counted in the distance of less than ten

miles. When set with a fine mesh they took great quantities of fish,

down to the size of a small herring, and, among them, yearling and

two-year-old shad, sometimes by the cartload. The five-inch mesh

of 1869 allowed the smaller shad to escape, which would return in

1870 and 1871 as large fish.

What proportion of the increase was represented by these fish that

escaped the pounds it is not possible to state. That they did not

represent the iolioU increase seems very probable, because the plenty

has continued pretty constantly now for six years, in face of the fact

that the pound men have evaded the law to a great extent, except in

the 3'ear 1.^72. Nevertheless, the Connecticut, which has been cited

everywhere as furnishing a demonstration of the efficacy of artificial

hatching, does not present a clear case, but only a probable one.

Seth Green from the outset maintained, what doubtless is the correct

principle, that the artificial hatching offish would vindicate its theo-

retical proportion only idien pursued on a very large scale ; that, for

equal surfaces, the same sort of care should be bestowed as in the

culture of corn. Doubtless he is right ; for it is certain that the

artificial process for shad will give many times the number of em-

brvos that the natural spawning will atford. Be the cause what it

mav, this is certain, that the measures of the Commissioners have
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increased shad in the Merrimack and Connecticut ; largel}^ in the

former, enormousl_y in the latter.

The report described and recommended several fishes as worthy of

cultivation, such as the land-locked salmon, the Utile white fish or

shad waiter (Coregonus^ Novce AngHce)^ the two species of alewife

{Alosa tyranyius and cyanonoton)^ and the black bass (Grystes fasci-

atus). This last species was brought in 1850 to the ponds of Ware-

ham, from Saratoga Lake, by Mr. Samuel T. Tisdale, whose account

of the fish will be found in the report for 1870. From their intro-

duction to his death in 1868, he stocked nearly sixty ponds, of which

some were in 2s ew Hampshire and Connecticut, but the greater part

in Eastern Massachusetts, and especially in Plymouth County.

Since that time the Commissioners have superintended the stocking

of some fort}^ ponds, in various parts of the State. When to these

are added the waters that have been stocked by private persons in

their own way, it will be seen that this valuable fish is now pretty

well distributed in the Commonwealth. As Grystes belongs among
the percoids, which discharge their eggs through an oviduct, instead

of dropping them free in the visceral cavity, as do the salmons

and most clupeoids, all attempts to express the spawn have failed.

But the fish is so tough, and so easil}' transported, that it is only

necessary to carry the parent fish and deposit them in the destined

water. The report for 1867 ended with directions for breeding of

trouts and shad, illustrated with plates.

The culture of alewives was specially recommended on account

of its ease and certainty, and of its immense yield. Some trivial

streams in this Commonwealth thus yield, annually, one hundred

tons of animal food, which is sold at one-fiftieth of the price of beef.

The female laj^s about 250,000 ova, and, in the breeding season will

push into the narrowest rivulets, amid machinery and the habita-

tions of man, to arrive at her bed. One thousand alewives were this

season put above the Lawrence dam, and the building of fishways

was encouraged on small streams that were closed.

Shad were hatched on the Connecticut as early as June 8, which

confirmed the idea of several successive runs of " ripe " fish. Indeed,

all testimony goes to show that shad return to a river in bunches or

communities, which '' strike in " successively, some of them loitering

near the mouth, others swimming deep and pushing rapidly to its

head. In this way we may account for the variation of fishing in

diflf'erent parts of the same river, and during the same season.

Mr. Livingston Stone established a hatching-house on the Mira-

michi, and took over 400,000 salmon ova, of which one moiety was
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left in the countr}-, and the other sent to Charlestown, N. H. Of
the latter about one-half proved to be impregnated, and a portion

were afterwards hatched for the benefit of the upper Merrimack.

The Commissioners called attention to the exceptional value of our

smelt {Osmerus viridescens)^ and to its alarming decrease, owing to

the method of netting great masses of the breeding fish, when they

crowded up narrow streams to spawn. Not only had they become

more scarce, but smaller ; that is to say, almost none escaped long

enough to attain their full size. The same result followed in the

Connecticut from overfishing of shad, so that the mesh had to be

reduced in size to stop the fish. A series of laws have been passed

for the protection of smelts (1868, chap. 179 ; 1869, chap. 64 and

75; 1874, chap. 153). The general purport of the protection was

that none should be caught save b}' hook and line, and that their

capture should be prohibited from March 15 to June 1. The imme-

diate consequence of this wise legislation was the increase in number

and size of the smelts, so that now (1875) they exist in pristine

plenty, and often swarm in their favorite tide-ways. Their capture

gives emplo3^ment to man}' poor men at a season when work is

scarce.

The Commissioners ended b\**recommending a general law con-

trolling inland fisheries, which would do awa}' with the custom of

passing numerous special Acts. When a country is new, game is too

plenty and men are too scarce, so that every one may properly enjoy

free fowling and fishing. As civilization proceeds, and population

grows more dense, game and fish become less and less abundant,

until the}' no longer furnish an important proportion of the food

consumed. Then it is that fish and game must, under certain rules,

be made property, in order to keep up the supph*. This point had

been reached in New England, where the market in the lack of home

products was supplied with venison from Northern New York, salm-

on and trout from New Brunswick, quails and grouse from Illinois,

and ducks from North Carolina. There was nothing new or excep-

tional in a law of this kind ; for the general court had been accus-

tomed to grant property in waters, or in their fish, wherever it seemed

for the public good. Thus, fishing was free in tidal waters, and in

ponds of over ten acres, unless otherwise ordered by the legislature

;

exclusive right to breed alewives had been granted to corporations
;

control of trout-fishing had been given to individuals, two hundred

yards into navigable tide-water ; a corporation had been allowed to

control a zone of forty rods round an island ; the right to build weirs

in tide-water had been given to individuals or to companies. A bill

which embodied the spirit of this legislation, regulated and set in

order, was ofi'ered by the Commissioners, under the name of an Act
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for encouraging the cultivation of useful fishes. It was received in

the legislature with mingled surprise and opposition, because the

matter was quite new, and because the manufacturers feared the

clauses which related to fishwa3's and river pollutions. At first it

was buried in amendments, and onl}' emerged towards the end of the

session, when it was passed to be engrossed and sent down for con-

currence by the Senate, but sent up again with twentj'-six amend-

ments to its thirty-six sections. At last it was passed, and approved

June 12, 1869, as an Act of thirty-four sections, whose chief points

were the following

:

1. Commissioners on Inland Fisheries to be three, serving five

years. 2. They may enforce fishery laws, enter on private property,

and cause fishways to be built. 3. May take fish at any season.

4. Riparian projnietors control all flowage ponds, and other ponds

which do not exceed twenty acres. 5. Commissioners may, for the

public good, lease ponds exceeding twenty acres fur fish-culture.

6. For the purpose of the Act, no tidal stream shall be considered

navigable above where the channel is fortj^ feet '^ide and four deep.

7. The governor may limit or prohibit fishing in certain streams, and

may define their mouths and tidal bounds. 8. A riparian proprietor

ma}' inclose a stream (leaving passage for migratory fish) ; fishes

by him cultivated shall be his property, and be protected by penal-

ties ; and he may take such fishes when he pleases, but may not sell

them for food at unlawful seasons. 9. No one shall use a mesh of

less than five inches, in the chief rivers, from April 15 to December

15 ; nor use sweep seines so as practically to bar a river ; nor bar a

waterfall with a salmon-pot ; nor take salmon, shad or alewives

(certain streams excepted) on any day but Monday, Wednesday,

Frida}^ or Saturda}" ; nor take any fresh-water fish except eels and

pickerel, otherwise than by hook and line, dip-net, sweep-seine, or

salmon-pot (trout only by hook and line) ; nor take salmon between

August 1 and May 1 ; nor trout between September 20 and March

20 ; nor shad from June 15 to March 1 ; nor black bass from De-

cember 1 to June 1, or at an}' time otherwise than with hook and

line; nor smelts and white perch from March 15 to June 1, except

b}' hook and line. 10. Officers of markets must report offenders.

11. Prosecutions must begin within four months, and one-half the

fine shall go to the complainant.

The principal points omitted during the passage of the Act were

:

1. The commissioners shall have authority to stop the discharge of

pollutions by factories into streams or i)onds. 2. No one shall

injure a fisher}' previously existing by polluting the water. 3. No
one, at an illegal season, shall have in his possession interdicted fish.

The first point was wisely struck out, because the power to stop
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pollution is too extensive and too complex for fisher}^ commissioners

to hold. The second point, touching injury to previously existing

fisheries, might well have stood. The omission of the third point,

which forbade any one to have illegal fish in his possession, was a

capital error, and one which paralyzed this side of the Act. Nobody
can go to a market and prove that certain fish were taken loithin the

Commonwealth. Practically, therefore, fishmongers may sell illegal

fish, and affirm that they came from another State, albeit that very

State makes their sale illegal at the same season.

For smelts, the Act has been properl}- amended, and smelts disap-

pear from the market at the illegal season. The same amendment
should obtain for trout and other important fishes.

1869.

In the autumn of 1868, the Commissioners established a small

hatching-house at Maple Spring, in Wareham. Mr. S. T. Tisdale

gave the ground, and contributed towards the building, and to the

time of his death, the year after, continued to interest himself in the

undertaking. During the two seasons of its operation there were

hatched over 30,000 fishes, the majority of which were salmon, trout,

St. Croix land-locked salmon, and lake trout {Sahno toma). Daily

observations of the temperature of water and air were recorded, and

there appeared thence a fact which seems never to have been ex-

plained ; namely, that the temperature of spring-water /aZ^s before a

storm^ without regard to the rise or fall of the surrounding air. Thus,

on November 20, 1868, the air rose 1°, and the water fell 5°. This

fall was immediately followed by the greatest gale of the year.

Similar phenomena were noted both in 1868 and 1867. Besides

establishing by experiment the best conditions for hatching and

the care of young, observations were made on the embryos. The

rate of the heart was ascertained, and the possibility of stopping

its action by cold and reestablishing it by heat. Prof. Agassiz

discovered a caudal heart under the terminal bend of the vertebral

column, which had its maximum activity during the two weeks

following hatching. Its pulsations do not coincide with those of the

heart proper. There were given figures of a trout embryo and one

of a salmon, to show the distinction of form of the yolk-sack ; egg-

shaped in the former, long and posteriorly pointed in the latter. For

contrast, there was also presented an embryo of the common perch,

and its movements and mode of life were compared with those of the

salmonoids. Since the closing of the Wareham hatching-house, a

small and simple establishment has been put up at Winchester, and

all hatching needed by the State, including that of a large number

of salmon, has been there conducted under the supervision of Mr.

E. A. Brackett.
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This 3'ear one of the Commissioners, Mr. Lyman, took up the vital

subject of the possible exhaustion of sea-fisheries. From the earliest

times, laws had been passed in this colon}^ to prevent the decrease of

fish. Already, in 1670, a supposed diminution of mackerel led to

an Act for their protection, and there have since been, from time to

time, attempts to control by enactment the method and season of

capturing fish. A good part of these enactments were based, not on

solid information, but on the beliefs of individuals or of small com-

munities. Whenever legislative committees undertook to investigate

the general question, there was little more than the negative result

of a total want of proper facts. Nor was there more light in other

countries. In 1805, an English commission, appointed to investigate

the state of the sea-fisheries, made a voluminous report, whose con-

clusion was that no kind of fishing essentially diminished the supply

of sea-fish. This declaration called forth strong criticisms, and

especially from two French writers, Rimbaud and Berthelot, who

showed prett}' conclusiveh^ that the S3'stem of investigation pur-

sued by the English commission was nearly worthless, consisting

as it did in taking a vast amount of testimony from ignorant

and exasperated fishermen, and thence drawing conclusions. The

reliable facts were ver}^ few, and not at all enough to base any

general reasoning ; and it did not appear that the commissioners

made any personal examination of the fisheries themselves. Rim-

baud went on to draw some essential distinctions, which the English

commission had ignored. He called attention to the following

groups o^ fishes, as marked by their numbers and habits: 1. The

wandering or schooling fishes, which come and go in vast armies,

and journey considerable distances, such as the tunn}', the mackerel,

the herring and the cod. 2. The ivJdte JisJies, or local surface-swim-

mers, which arc in groups more or less localized, and which swim

habitually in the middle or upper water. They are often clad in

pearly scales, are not usually affected by the tint of the bottom, and

therefore are called " white." Such are striped bass, mullet and

scup. 3. Bottom Jishes, which are localized like the preceding, but

which especially keep on the bottom, or feed among the weedy rocks.

Some of them are white on one side and dark on the other, like tur-

bot and flounders ; others, as the sea-perch and tautog, are variously

tinted, according to the ledges they frequent. To the first of these

three groups only does the conclusion of the English commission

apply. The second and third groups may be diminished by exces-

sive fishing, and still they were included by that commission under

the general term " fish." And here it is well to note that an answer

to the question for each species and for each locality is a matter of

mere facty and not of theory or inference at all. The case may thus

9
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be presented. It is known that certain fishes, in certain places, by

certain means, may be exterminated : salmon, in rivers, by dams
;

smelts, in brooks, by netting. Again, it is known that certain fish-

eries, though diligently pursued for centuries, do not exterminate

the fish : the tunnj'-fisher}* of the Mediterranean ; the cod-fishery of

the great northern banks'. The question, then, is this : Between a

destructive and a not destructive fishery, where is the dividing line?

This question of questions must not be answered in the lump, but

for each species and for each locality, the facts must be known. To
get these facts is always difficult, sometimes impossible. Suppose

the problem was to ascertain whether striped bass {Labnix litieatus)

had diminished. To satisfy this, five conditions would be needed,

namely: Can [1] the same number of men [2], in the same time,

[3] on the same ground, with [4J the same gear, catch [5] the same

number of fish now that they formerly could ? Plainly, two means

would be employed to solve the problem : first, all historical data

would be collated : secondly, the species of fish and the localities

having been grouped, an experiment would be made to determine

the conditions of each group. The following experiment, carried

out for a single locality by the Commissioners in 1871, will illus-

trate the method. Waquoit Bay is a shallow, irregular, land-locked,

man3'-lobed fiord, having at its upper end influent brooks, and com-

municating at its lower end with the sea by a ver}' narrow passage

through a sand barrier. Five hundred yards to the west of this

passage, a weir projects 1,400 feet into the sea, and apparently

stretches across the line of approach of the alewives, which are said

to come, in spring, from the westward. Complaint was made that

this weir caught the alewives that were seeking to run into Waquoit

Bay, in order to enter the brooks at its head, and thus pass into

ponds where they spawned. The complaint seemed so reasonable

and consistent as scarcel}^ to need proof; and. parth^ because the

case promised to be simple, the Commissioners hired the weir for

one season, and put a man in charge who kept a daih' record of fish

taken, and of temperature of air and water. The result was this

:

first, that about four times as many alewives passed into the brooks

at the bay's head as were captured in the weir outside the mouth

of the bay ; secondly, that, of the alewives that sought the brooks,

none were taken by the weir on their passage from the sea into the

bay. In other words, the proved result was diametrically opposed

to the untried theory. So far so good ; but if we should therefore

affirm that another weir, situated outside another ba}^, did not stop

alewives, we might find ourselves mistaken. In view of this experi-

ment, it is not strange that any attempt (in advance of investigation)

to denounce and prohibit certain sorts of fishing must fail for want
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of proof. Such an attempt was the great petition of 1870 to the

legislature, asking that pounds, purse-seines, etc., be abolished. In

speaking on the report of leave to withdraw, Capt. N. E. Atwood,

chairman of the Committee on Fisheries, gave very interesting facts

from his long experience as a fisherman and an ichthyologist, and, at

the same time, contributed all that could be said in favor of free

fishing. He called attention to certain great variations in fishes,

apparently without the interference of man. The disappearance of

Scomber Dekayi; the decrease of halibut; the increase of haddock,

squeteague (OtoUtJms regalis), and Spanish mackerel {Cyhium mac-

ulatum). He illustrated the vast fecundity of fishes, and set forth

the extent of their feeding-grounds. In conclusion, he very properly

opposed a general prohibitory Act, although he declared himself in

favor of any local legislation that might prove needful. After all,

.

he could speak only in generalities, for the hearing on the petition

afforded just the same crude mass of contradictory testimony that

appeared on a larger scale in the English investigation already

referred to. The investigation b}^ the state committee of Rhode

Island, in 1870, brought out some reliable facts, because the space

to be investigated (Narragansett Ba}') was limited, and only one fish,

the scup {Pagrus argyrops)^ was of chief importance. The diminu-

tion of this fish was admitted by all parties. The causes alleged

were four : 1. Impurities in the water. 2. Want of food. 3. Traps

or weirs. 4. Blue-fish {Temnodon saltator). The first two were

absurd, and went down on slio-ht investifration. The last two were

solid and important. It appeared that the blue-fish went away in

1764 and came back in 1830, to find the scup abundant; and the

two lived side b}' side for more than thirty years, without an}^ dimi-

nution of the latter fish. It further appeared that scup greatly

diminished as soon as traps became numerous, about the j^ear 1864.

Therefore, there seems no escape from the conclusion that the real

agents in the destruction of this species have been traps which take

them by thousands of barrels, when, torpid with cold and heavy

with spawn, they are crowded by tides and currents against certain

points of the coast. Such was the conclusion entertained by Mr.

Lyman, in 1871, as the only probable one, and the investigations of

Prof. S. F. Baird, the United States commissioner, from 1871 to

1875 inclusive, have confirmed it.

This brief sketch may serve to show that powerful engines, like

weirs, pounds, and traps, require regulation, but not such regulation

as a general statute gives; for then a harmless pound might be seri-

ously curtailed, while another, that was destructive, might be insuflS-

ciently controlled. Each pound should be viewed in two ways

:

first, as an engine to be encouraged, because it furnishes large sup-
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plies of food ; sccondl}', as an engine to be wisely limited, whenever

it becomes a monopoly, or is destructive. Most pounds are now out-'

laws ; mere marine squatters. Tlicy should be placed on a legal

footing, and have their rights and their obligations. To this end

they should be placed under control, either of the Commissioners

or of some other state officer.

The provision for leasing of great ponds by the State, under section

9 of the Act for encouraging the cultivation of useful fishes, began

to attract attention, and seven ponds were thus leased during the

3'ear. There have been leased to January 1, 1875, thirty-seven

ponds. Of late much more interest has been exhibited, and the

number of applications during the past year has been large.

1871.

There was given, in an Appendix, a collection of colonial and

state laws on inland fisheries from 1G23 to 1871 inclusive.

1872.

Prizes for piscicultural establishments were awarded by the Mas-

sachusetts Society for Promoting Agriculture : the first, $300, to

Messrs. Bacon, Dexter and Coolidge, of West Barnstable ; the sec-

ond, $200, to Mr. D. H. Gilbert, of Plymouth. In the appendix

of the report was given the water acreage of the State, b}^ towns

showing a total of nearly 200,000 acres.

1873.

In this report was a plate of the improved Foster fishway ; and,

in the report for 1874, a similar plate of the fishway at Holyoke,

with the improved top-hamper of Mr. E. A. Brackett.

In an appendix was given a treatise, by Mr. Livingston Stone,

on the Sacramento salmon (Salmo quinnet)^ the eggs of which he

has taken in large quantities, and sent across the continent. Many
of them have been hatched in the state establishment, making the

seventh species of the genus. The others were Salmo fontlnalis, S.

salar, S. toma^ S. umbla, and the St. Croix and the Sebago land-

locked salmons.

The doings of 1874 have been related in treating of preceding

3^ears. Those of 1875 will be found in the present Report.

To sum up : the Commissioners on Inland Fisheries, during the

ten years of their existence, have not been a costly board, and, in

especial, the item of salaries has been a ver}' small one. They found

the people of this State profoundly ignorant about shore and river
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fisheries, and as apathetic as ignorant. To-day the people are in-

structed in the matter, and are thoroughly aware of its importance.

By careful experiments, and b}^ wise legislation, our fisheries are

already improved. Shad in the Connecticut, and smelts all along

our coast, have been restored to their former abundance. The crop

of alewives has been much increased ; black bass have been spread

in the chief waters of the Commonwealth ; half a dozen species of

trout and salmon have been bred and placed in proper streams ; a

great number of ponds have been leased and stocked ; the law of

dams and of fishwa3's has been established bv the highest courts
;

and, finally, the diminution of our shore fisheries has been proved,

and its cause and remedy pointed out. This last investigation is

alone worth all the expense and labor of the commission.

Most important of all is the general and healthy growth of 'public

interest in pisciculture,—not here alone, but in the whole country.

When, in 18G5, the late Judge Henry A. Bellows began his advocacy

of fish-culture with so much faith, it seemed most unlikely that,

within a 3'ear, commissioners would be appointed for each of the

New England States ; that, within six j'cars, a commissioner would

be sent b3" the general government, armed with power and means

thoroughly to investigate the entire subject of fisheries ; and that,

within ten years, New York, New Jersey, Pennsylvania, Maryland,

Virginia, Alabama, Ohio, Michigan, Iowa, Minnesota and California,

would likewise have their commissions activeh' engaged in restoring

or in preserving their waters.

A great deal is yet to be learned ; but we are on the good road to

find out how many fish may be taken, and leave enough for seed.
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In view of the alarming and rapid decrease of our shore fishes,

as set forth in Appendix C, the Commissioners on Inland Fisheries

beg leave to call the serious attention of the general court to the

following proposed Bill :

—

A BILL to regulate the Use of Stationary Apparatus in ttie Capture of Fish.

Section 1. The commissioners on inland fisheries are hereby

empowered to license individuals and corporations to erect, estab-

lish and use, in the waters of this Commonwealth, whether naviga-

ble or unnavigable, fixed nets, traps, pounds, pots, fykes, weirs, or

other stationar}^ apparatus, for the purpose of capturing fish, upon

application for such license duly made as hereinafter conditioned

and provided.

Section 2. All persons seeking such licenses shall make written

application to said commissioners, specifying the locality in which

they desire to use stationary apparatus as aforesaid, the exact char-

acter of the said apparatus, together with all details and particulars

necessary for an exact understanding of said apparatus ; and upon

examination of such applications, and after public hearing, if they

deem necessary, the said commissioners shall grant the license

desired, provided the application be made on or before the first day

of March in each year, subject to the conditions hereinafter men-

tioned, it being understood that parties last in lawful possession of

any fishing-station shall have preference in its assignment, unless

barred by a violation of this act.

Section 3. The license shall be in writing, signed by a majority

of said commissioners, and shall state clearlj' the localit}' within

which the same shall have eff'ect ; and no license shall have eflfect in

any locality other than that mentioned and described therein, and

shall prescribe the nature of such stationary apparatus, and such

other limitations and directions as said commissioners shall deem

proper ; and no license shall take efi'ect until the same shall be left

for record with the clerk of the town or city within which the same

is to have efi'ect, nor until the recording fee of said clerk, being the

same as that established by law for recording mortgages of personal

property of equal length, shall be fully paid.
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Section 4. The said licenses may embrace anj- period not ex-

ceeding one 3^ear ; but, whenever given, they shall expire on the first

day of January next following their date ; and the clerk of each city

or town in which said licenses have been recorded shall, on the first

day of April in each year, make return to said commissioners of the

said licenses then in force, and the localities to which the same

relate.

Section 5. Every person who shall have received a license in the

manner herein provided shall, before the first day of January follow-

ing the date of said license, make accurate return to said commis-

sioners of the numbers and the kinds of fish captured by him, during

each dav of the season, by virtue of said license, and shall furnish

accurate information of all other facts relating to said license which

said commissioners may require ; and no license shall be renewed

until said report shall have been made to the satisfaction of said

commissioners.

Section 6. No person enjoying such license shall take, or allow

to be taken, any fish by means of stationary apparatus by him used,

from the twentieth day of April until the fifteenth day of June in

each 3'ear, in the interval of time between the hours of six o'clock on

Friday evening and six o'clock on the following Monday morning

:

and every person enjoying such license shall comply with any and

all regulations made by the commissioners for the purpose of allow-

ing and securing an unobstructed passage of the fish through or by

the apparatus in question during the time specified.

Section 7. No license granted under the provisions of this act

shall be construed as authorizing the grantee of the same to enter

upon the land of individuals without their permission, nor to inter-

fere, in any wa}^, with private property.

Section 8. Whoever sets or uses, or causes to be set or used, in

the waters of this Commonwealth, whether the same are navigable

or unnavigable, any weir, pot, pound, yard, trap, or other stationary

apparatus whatsoever, for the purpose of capturing fish, except by

"

virtue of a license duly issued, and for that particular localit}^, under

the provisions of this act, shall forfeit and pay for each day during

any part of which said apparatus is so set or used, a sum not less

than fift}' dollars nor more than one hundred dollars, and shall

forfeit all apparatus so used, including nets, stakes, boats, and so

forth, which shall be sold, and the proceeds of such sale placed in the

treasury of the Commonwealth.

Section 9. Whoever, having received a license under the provi-

sions of this act, shall neglect or refuse to comply with the pro-

visions of the same, or of his license, shall forfeit and pay for each

offence a sum not less than fifty dollars nor more than one hundred
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dollars, except that in case of his violation of section six of this act

he shall forfeit and pa}' for each day during an}- part of which his

olfence is committed, a sum not less than fifty dollars nor more than

one hundred dollars, and shall forfeit all apparatus used in violation

of said section, which shall be sold, and the proceeds of such sale be

placed in the treasury of the Commonwealth.

Section 10. All actions and prosecutions under this act shall

be commenced within six months after the offence is committed, and

one-half of the fine or penalty recovered in any action or prosecution

aforesaid shall be paid to the person who shall first bring an action

of tort therefor, in his own name, or shall make complaint in any

criminal case, and the remaining half in either case shall be paid

into the treasury of the Commonwealth.

Section 11. No apparatus for capturing fish shall be set in such

manner or in such place as to obstruct reasonable navigation with

boats or vessels ; but no one shall be permitted wantonly to destroy

fishing apparatus lawfully set and managed, and for which the

required license has been given, under penalty of not less than fifty

nor more than five hundred dollars, to be recovered as aforesaid.

Section 12. This act shall take effect from and after its passage.
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