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To His Excellency the Governor and the Honorable Council.

The Commissioners on Inland Fisheries beg leave to pre-

sent their Fifteenth Annual Report.

Five years ago the Commissioners presented an epitome of

the previous ten years' work. Since then a new undertak-

ing— the collection of the statistics of our shore and river

net-fisheries— has been added to their duties. The owners

of about one thousand weirs, seines, gill-nets, &c., have made
returns ; the average number for the last four years being

about two hundred and forty annually. The falling-off in

the number fi'om year to year rises, probably, not from a real

decrease, but from the fact that many of the fishermen have

given up the trade, and their successors have failed to apply

for papers. A sufficient number of returns are now on hand to

justify next year some statements of a general kind. Thirty-

five ponds have been leased during the past five years, and

one has been reserved by the State for experiments in fish-

culture. In the same period there have been distributed of

eggs or of young fish : Salmon, 339,000 ; California salmon,

727,500 (these two placed chiefly in the Merrimack and

its tributaries, in connection with New Hampshire) ; land-

locked salmon, 988,763 in 131 localities; trout, 39,500 in

11 localities ; carp, 900 in 40 localities.

The building of fishways on our smaller streams has been

encouraged, new ones have been put up, and antiquated

forms replaced by improved models. Legislation has been
watched, and the sessions of the Committee on Fisheries have

been attended, on all important occasions, by one or more of

the Commissioners. In this way trivial special legislation,

to which our people are extremely addicted, has been les-
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senecl, and costly hearings and legislative litigation in large

measure avoided.

FiSHWAYS.

At the request of the inhabitants of Lancaster and other

towns, application was made to the Commissioners of New
Hampshire for the construction of fishwaj^s over the two

dams on the Nashua River in that State, with the under-

standing that all the dams on the river should be provided

with suitable passes. These two dams were the first on

the river ; and, in urging the completion of this work, the

Board was simply doing what has always been its custom

— viz., to commence at the lower part of the river, and clear

the track upward to the headwaters. There was a delay of

three years after the notice had been given to the New
Hampshire Commissioners before any thing was done. The
following note will explain, in part, the cause of the

delay :
—

Nashua, N.H., June 2, 1877.

E. A. Brackett, Esq., Massaclmsetts Fish Commissioner.

Dear Sir, — Your recent' visit here, together with previous visits and

notifications from our Xew Hampshire Fish Commissioners, in relation to

building a fishway at our dam on the Xashua River, prompts us to re-

build our (Jam as early in the season of 1878 as circumstances will allow

(which is earlier than actually necessary), at which time we shall be

most happy to build a proper fishway
;
provided the Commissioners will

plan and direct the construction of same.

Yours truly,

W. D. CADWELL, Agt. Jackson Co.

(By TexMple.)

The Fish Committee of Lancaster had, at their own ex-

pense, transported large numbers of young salmon to the

headwaters of the river ; and the expectation of their return

led to persistent efforts on their part to have the fishways

constructed as early as possible. These young fish were

California salmon, hundreds of thousands of which, through

the kindness of Professor Baird, have been distributed to the

States, with a reasonable expectation that they would be-

come acclimated and prove a valuable addition to our food

fishes. Unfortunately, from some cause yet to be discovered,

they have never returned ; and this fact, becoming apparent

immediately after the completion of the fishway at Nashua,
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it was thought best not to push the completion of those

above until some assurance could be given that they were

needed.

The Bucksport Salmon Works, from which the eggs were

procured which resulted in the successful stocking of the

Merrimack River, had been closed through the withdrawal of

any active co-operation by the United States Commissioner

in favor of the more easily obtained California salmon-spawn.

This year they have been re-opened, and a good supply of

young Atlantic salmon will be put into the Nashua River the

coming spring ; and notice has been given to owners of dams

at Groton and Pepperell that they will be required to put in

fishways next summer.

Saugus River.

The following letter announces the successful restocking

of this river with alewives :
—

Wakefield, May 3, 1880.

Mr. E. A. Brackett.

Dear Sir, — I have the pleasure of informing you that the re-opening

and stocking of the Saugus River is a success. Yesterday thousands of

alewives were seen in the river in Wakefield above all the fishways, and

no doubt they are in the pond before this. The first alewives were

planted in the pond three years ago this month, and those seen yesterday

are the first that have been in Wakefield of their own accord for about

thirty years.

Very respectfully,

OSCAR STOWELL.

Salmon in the Merrimack.

There was a large run of salmon in the Merrimack this year;

but owing to the early and unprecedented drought, and the

reckless depredations committed by the fishermen on the

lower part of the river, comparatively few of them reached

their spawning-grounds.

The salmon, kept back by the low water, congregated near

North Andover and at the mouths of the brooks between

there and Haverhill, and consequently became an easy prey

to the poacher.

These depreciations, which took place in the night, were

not known until it was too late to remedy the evil.

The number taken cannot be correctly ascertained ; but,
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making due allowance for exaggerated reports, it is evident

that enough salmon were destroyed to have yielded some
hundreds of thousands of spawn.

The fish wardens at Lowell and Lawrence are men of char-

acter, and have faithfully discharged their duties ; but many
of the wardens below Lawrence are as useless as the fifth

wheel to a coach. If they exercise any influence, it is in

favor of the violation of law; and in some instances they

are known to have directly aided in the destruction of the

salmon.

A more efficient system of protection, is demanded, not

only in the interest of this State, but in justice to New
Hampshire.

Report of State Hatching-House at Plymouth, N.H.

Plymouth, N.H., Nov. 15, 1880.

To E. A. Brackett, Commissioner of Inland Fisheries for the Commonioealth of

Massachusetts.

The 100,000 eggs mentioned in my last report, obtained from the

salmon taken at the hatching-house on the Pemigewasset River, were

hatched with a loss of four and a quarter per cent; or, in other words,

4,245 eggs failed to hatch.

In December, 1879, 1 received 45,000 Atlantic salmon-eggs from Bucks-

port, Me. These were hatched with a loss of 1,785. During the month

of May the entire hatch of both lots (about 139,000) were put in the

Pemigewasset River, from one to two miles above Livermore Falls.

This year twenty-one salmon have been caught at the hatchery, varying

in weight from seven to eighteen pounds. The nets were set May 26.

The first salmon was caught June 10. By the 9th of July nineteen were

captured. One of these injured herself in the pound, causing fungus to

grow, from the effects of which she died on the 14th of July. After the

9th of July no salmon came up the river till Oct. 2. If we can trust the

memory of the oldest inhabitant, the water was lower than it had ever

been before.

A great many salmon were seen in the Merrimack during this dry spell.

There was no considerable rise in the river till November; and undoubt-

edly they chose to spawn below the hatching-house rather than to come

up to their spawning-ground so late in the season. Two, however,

reached me in October,— one the 2d, and the other the 27th. As usual,

all were caught in the night. Nine were females; and from them we

have secured 60,000 eggs as follows: —
Oct. 23, from one fish 10,000

24, from three fish 19,000

26, from two fish 13,000

31, from, two fish 12,000

. Nov. 2, from one fish 6,000

60,000
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This season a little over 200,000 eggs have been taken from our

breeding-trout, and a few are not ripe yet. The first spawn were taken

Sept. 25.

Since my last report no money has been spent in improvements: but

the people of Xew Hampshire are very anxious that the facilities for

trout-breeding be increased, thinking that a little extra effort might place

within the easy reach of all this rich and gamey fish, which will thrive in

the small streams, and can be caught by those not specially skilful; and

I recommend that six plank trout-ponds be built next spring as soon as

the frost is out of the ground.

The expense would not be large, and it would greatly assist in pro-

ducing, as well as procuring, the spawn.

Yours truly,

A. IL POWERS.

Report of t;he Superixtendent of the Lawrence Fishway.

Lawrence, Mass.. Nov. 11, 1880.

E. A. Brackett, Commissioner.

Dear Sir, — I send you to-day my report of fish seen in the Lawrence

fishway this year. Think it contains about every thing of any importance.

There were more fish in the fishway (with perhaps the exception of ale-

wives) the Jirst of the summer than any season before. The inspections

of the fishway, and observations by different parties from the bridges, go

to show that in June the river was full of salmon. The unprecedented low

water during August, September, and October, prevented a full run of

fish, though lately— that is, since the 1st of November— suckers have

appeared in some numbers; so I shall continue to keep water in the fish-

way, and draw off, until no fish are to be seen.

Quite a number of young alewives were seen in October, in the flume

to the paper-mills on the north canal, trying to get down stream. I

think they go through the wheels without getting much hurt, they are so

small.

Yours respectfully,

THOS. S. HOLMES,
f Superintendent Lawrence Fishery.

Report of Fish seen in the Lawrence Fishway in the Year
1880.

April 26. A few suckers, first fish seen this year.

26 to May 6. Saw nothing but suckers and chubs. River high and

muddy nearly all the time.

May 7. A few suckers, chubs, and lamper eels.

8. Suckers, chubs, and lamper eels, run large; a few alewives.

9. Suckers and chubs, run large; lamper eels and alewives, run

small.

10. Suckers, chubs, lamper eels, and alewives, run moderate;

one black bass.

2
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jNIiiy 11. Suckers, run large; chubs, lamper eels, and alewives, run

small; two black bass.

12. Suckers and lamper eels, run large; a few chubs and alewives,

schools of "red-fin" shiners, one silver eel, one black bass.

13. Suckers and lamper eels, run very large; chubs and alewives,

run small ; two black bass.

14. Suckers, chubs, and lamper eels, run large; alewives, run

moderate.

15. Suckers, chubs, lamper eels, and alewives, run large; one

black bass.

10. Suckers, chubs, lamper eels, and alewives, run large; one

black bass.

17. Suckers and lamper eels, run large; a few alewives.

18. Suckers, chubs, and lamper eels, run large; a few alewives.

19. Lamper eels, run large; a few suckers and chubs.

20. Lamper eels, run large; a few suckers, chubs, and alewives.

21. Lamper eels, run large; a few suckers, chubs, alewives, and

silver eels (all the silver eels seen are small ones).

22. Suckers, chubs, and lamper eels, run large; a few alewives

and silver eels.

23. Suckers, chubs, lamper eels, and alewives, run large; schools

of "red-fin" shiners ; a few silver eels.

24. Suckers, chubs, lamper eels, and alewives, run large.

25. Lampisr eels, run moderate; a few suckers, chubs, alewives,

and silver eels.

2G. A few suckers, chubs, lamper eels, and silver eels.

27. A few suckers, chubs, lamper eels, and silver eels.

28. A few suckers, chubs, lamper eels, and silver eels.

29. A few suckers, chubs, and lamper eels; one salmon, 10 lbs.

30. A few suckers, chubs, and lamper eels.

31. A few suckers, chubs, lamper eels, and silver eels.

June 1. A few lampet eels and silver eels, one black bass.

2. One salmon, 10 lbs., and three black bass.

3. A few suckers and lamper eels; three salmon, 10 to 14 lbs.;

and two black bass.

4. A few suckers, chubs, and lamper eels; one salmon, dO lbs.;

three black bass.

5. A few suckers and lamper eels; Jice salmon, 10 to 12 lbs.

(5. A few suckers, lamper eels, and alewives; one salmon, 8 lbs.

7. A few suckers, lamper eels, and small silver eels.

8. A few suckers, lamper eels, and silver eels.

9. A few suckers, lamper eels, and silver eels.

10. A few suckers and lamper eels; one salmon, 20 lbs.

11. A few suckers, lamper eels, and silver eels.

12. Alewives, run large; lamper eels and suckers, run small.

13. Suckers, lamper eels, and alewives, run small; one salmon, 8

lbs. ; one black bass.

14. A few suckers, lamper eels, and alewives.

16. A few suckers and lamper eels; tico salmon, 8 to 10 lbs.
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June IG. A few suekers, lampar eels, and silver eels; three salmon, 10

to IG lbs.

17. A few suekers, laiuper eels, and silver eels; one salmon, 15 lbs.

(Saw three salmon under Broadway-street bridp^e )

IS. A few suckers, lamper eels, and silver eels.

19. A few suckers, lamper eels, and alewives, run large; one salmon,

10 lbs. ; two black bass.

20. A few suckers, chubs, and alewives; one black bass.

21. At G A :\r., tico salmon, 10 to 14 lbs. At 8 a.m., shut water

out because river vras low. Found two salmon in the way
(between 10 and 15 lbs. weight), and one salmon in a small

pool just below the end of the fish way. All these fish put

' in river above in good condition.

During the rest of this week I saw a number of salmon in the

pools at the foot of the dam. Arthur Dyer, Clarence Dyer,

and Fred McLanathan (three well-known Lawrence gentle-

men) undertook to count them one day, and made out

there were fifteen of them. The next day another gentle-

man saw them, and thought some of them were shad.

26. "Water let into fishway in P.M. •

27. A few chubs and silver eels.

28. One salmon, 12 lbs. Water shut out at night; low river.

July 4. Water let into fishway in the morning. In the afternoon, a

few suckers and silver eels in it.

5. A few suckers, chubs, and silver eels.

6. A few suckers, chubs, and silver eels; one salmon, 10 lbs.

7. A few suckers, chubs, and silver eels.

8. A few suckers, chubs, and silver eels.

9. A few suckers, chubs, and silver eels.

10. A few suckers and silver eels.

11. A few suckers, chubs, and silver eels.

12. A few suckers and silver eels.

13. Shut water out because the river was low.

17. Let water into fishway in the afternoon.

18. A few suckers, chubs, and silver eels. Water shut out at

night.

22. Let water into fishway in the afternoon.

23. A few suckers, chubs, and silver eels.

24. A few suckers, chubs, and silver eels; one black bass.

25. A few suckers, chubs, and silver eels; three salmon, 10 to 14 lbs.

2G. A few suckers and silver eels; two black bass.

27. A few suckers and silver eels.

28. A few suckers, chubs, and silver eels.

29. Shut water out; river very low.

31. Let water into fishway in the afternoon.

Aug. 1. A few suckers, chubs, and silver eels.

2, A few suckers and silver eels.

3. Shut water out this morning; river low.

7. Let water into fishway in the afternoon.
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Aug. 8. A few suckers, chubs, and silver eels.

9. A few suckers, chubs, and silver eels.

10. Water shut out ; river very low.

From this time to the last of October the water was shut out of the

fishway, excepting on Sunday, when the water came over the dam. The
river was exceedingly low; has not been so low before since the dam was

built. From the last week in October to Xov. 15, saw a few suckers in

fishway. None seen on the 16th; so shut water out for the season.

Yours respectfully,

THOMAS S. HOLMES.

The drought of the last two years ^ has lowered the river

in a way very injurious to salmon. This year, when the

water was shut out of the fishway for a considerable part of

the season, 28 salraon were seen against 29 in 1879, IT in

1878, and 47 in 1877. With ordinary water the run of fish

this year would have been perhaps the largest since the re-

stocking of the stream.

LA^^D-LOCKED SAUklON.

There is good reason to feel satisfied that this most desira-

ble fish is beingf successfullv established in many of otir

ponds. Individuals have already been taken weighing from

one to three pounds.

Of the spawn received and hatched the past year, the

following distribution was made :
—

J. A. George, pond in Men don
E. S. Francis, pond in Pittsfield

TV. C. Keiley, pond in HolUston

I. W. Adams, pond in Ashburnham

J. P. Hewins, pond in Sharon

George S. Boutwell, pond in Groton

v. B. Xewcomb, pond in Brewster .

Thos. H. Lawrence, pond in Falmouth

H. E. Priest, pond in Waltham
William Tinker, pond in Otis .

H. Hobbs, pond in Weuham
C. W. Seabury, pond in Millbuiy .

Asa French, pond in Braintree

G. L. Fessenden, pond in Sandwich

A. W. Bisbee, pond in Rochester

W. E. Gavit, pond in Stockbridge .

APPROXIMATE NO.

. 15.000

. 18.000

. 5,000

. 10,000

. 5,000

. 4.000

. 8,000

. 4,000

. 2.000

. 6,000

. 8,000

. 4,000

. 4,000
'. 2.000

. 4,000

. 20.000

1 On Aug. 1, 1880, the deficit from Jan. 1, 187*J, as compared with the avei

age rainfall, was about eighteen inches.
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A. L. Hubbell, pond in Great Barrington

H. A. Bush, pond in Melrose .

R. Noble, pond in Westfield .

Dr. A. Eldridge, pond in Yarmouth

Winchester and Medford . . . .

20,000

2,000

20,000

8,000

7,000

All parties ordering land-locked salmon must make appli-

cation in writing, giving a careful description of the pond in

which they desire to place them.

'' The plan is to furnish them at the State hatching-house

in Winchester, free of charge, to all applicants having under

their control any of the great ponds of the State. For transr

portation, parties should bring with them good clean half-

barrels or milk-cans holding ten or twelve gallons, a ther-

mometer, and a dipper for aerating the water. The half-bar-

rels will carry.from four thousand to five thousand, and the

milk-cans about three thousand.

" The introduction of these fish into ponds having neither

inlet nor outlet will for the present be discontinued."

A large supply, amounting to about three hundred thou-

sand, will be ready for applicants next April and May, as

appears from the following Report of the Superintendent

of the Schoodic Salmon-breeding Establishment, controlled

by State and National Governments :
—

Grand Lake Stream, Me., 23d November, 1880.

Dear Sir,— We are almost through with spawning fish. Total prod-

uct of eggs will be about 2,375,000. Losses and the reserve will probably

reduce the number to 1,530,000, which I hope to ship. The large product

of eggs will necessitate increased expenditure, and I now estimate the

total at $2,550. Your |300 will entitle you to about 300,000 eggs. Hope

to begin shipment early in January. Where do yours go ?

At Bucksport, I presume, we shall be able to distribute 1,700,000 eggs;

and your share will be about 200,000, — perhaps more. These ought to

go in December. Can we send yours Dec. 15, or when ?

Very truly yours,

CHS. G. ATKINS.
E. A. Brackett, Esq., Winchester, Mass.

As these fish are distributed under the care of one of the

Commissioners at a time when his services are needed else-

where, applicants are requested to come without delay when

notified.

No orders will be received after the 20th of April.
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Trout.

" As tlie cultivation and rearing of trout more strictly

comes Avitliin Uie scope of private enterprise, it has been

thought best not to devote any more time or expense in that

direction than Avas necessary to furnish the desired informa-

tion in regard to it. At the time the lease was obtained of

the grounds and ponds for the works at Plymouth, N.H., we
were obliged to take with them some three hundred trout,

with the provision that the same number should be returned

at the expiration of the lease. These, with what have since

been taken when fishing for salmon, furnish quite a number

of breeding-fish, from which we have taken this year some-

thing over one hundred thousand spawn, one-half of which

belongs to Massachusetts. The State has been to no addi-

tional expense in procuring these eggs ; and it may be desira-

ble to furnish a part of the young fish to persons having

control of streams, on condition that they will keep a record,

and furnish statistics in regard to them.

" There are other waters still open to the public, to which

private parties would be willing to bear the expense of trans-

portation for the sake of having streams restocked."

The trout hatched this year were distributed to the follow-

ing applicants :
—

Joseph Henderson, Boston . . . . . 4,500

D. A. Eldridge, Yarmouth 5,000

Charles T. Jenkins, Salem 4,000

Mr. Eaton, Woburn ,. 5,000

John Cummins, Woburn . . . . . . 5,000

Henry Hobbs, Wenham 3,000

Thomas Talbot, Billerica 5,000

Ivers Adams, Ashburnham ..... 5,000

Carter's Brook, Wilmington 4,000

There will be about one hundred thousand young trout

ready for applicants the latter part of March ot 1st of April

next, delivered at the hatching-house in Winchester free of

charge.

Connecticut River.

Beyond placing a superintendent over the fishway at Hol-

yoke, no expense has been incurred and nothing done toward

increasing the fish in the river.
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The reasons for this have been so fully explained in pre-

vious reports, that it seems useless to rehearse them here.

Neither the views of the fishermen, nor the opinions of

those whose sense of duty should lead them to see that jus-

tice was done to a sister State, have changed for the better.

On the contrary, countercharges have been made that the

fisliway at Holyoke was defective, if not entirely useless, and

that the shad were destroyed on their spawning-grounds.

Even the Commissioners of Connecticut have published in

their report statements which, upon more careful investiga-

tion, might have been show^n to be unreliable.

They seem to be unmindful of the fact that the fishicay at

Holyohe teas the result of the joint action of the Conunisdoners

of the four States interested^— viz., Vermont, New Hampshire,

Massachusetts, and Connecticut,— and that the present able

CoQimissioners of the last-named State were as much respon-

sible for it as were those of Massachusetts. Certainly, no

fornial demand has been made by them to change it. There

can be no question, that, had Connecticut shown any disposi-

tion to deal fairly in this matter, the Massachusetts Commis-

sioners would have exhausted every means to correct any

deficiency in the fishway, and in that effort would have been

fully sustained by the State.

As to the sin of "taking shad on their spawning-beds,"

imputed to the Massachusetts fishermen, it should be ob-

served, that, no matter where or at luhat time of the year a fish

is killed, its spawn is equally destroyed. Thus, a shad's

spawn is lost whether the fish be killed in December, eleven

months before it would have spav/ned, or in June, eleven

minutes before it would have spawned. Therefore, the

Connecticut fisherman wdio takes a hundred shad at the

river mouth destroys their spawn ; and the Massachusetts

fisherman who, two days later, takes another hundred at

Holyoke from the same school, destroys their spawn. The

returns presented below show that Connecticut, in 1879,

took thirty-two times as mau}^ shad as did Massachusetts, and

destroyed, therefore, thirty -two times as much spawn, which,

otherwise, would have been deposited in the river.

The following statement is taken from the report of Con-

necticut for 1879:—



16 INLAND FISHERIES. [Oct.

Piers axd Seines.

Piers and seines are classed together because a pier is simply a place

made for the purpose of hauling a seine. Of these there are fifteen, and

they took fifty thousand shad. The greatest number taken at any one

place was eleven thousand at Selden's fish-place, a short distance below

the Deep River station on the Connecticut Valley Railroad. These sta-

tistics comprise only that portion of the river from Deep River down, and

the number of shad taken above can only be estimated. Those whose

opinions are considered valuable make this estimate fifty thousand, which

is accurate enough for practical purposes.

The whole number of shad taken, then, in 1879, in the Connecticut

River and sound adjacent, is as follows:—
Pounds 250,026

Gill-nets 86,955

Seines 100,000

436,9181

Let it be supposed that the fishermen received fourteen dollars per

hundred for shad, and the money value of the catch is §61,177.34:; or if

it be assumed that each shad weighed three pounds, and the retail price

was eight cents per pound, the value would be 8104,875.44, which shows

what interest the citizens of Connecticut have in the shad-fisheries of this

one river.

The report for this State for the same season will show the

difference in the catch of the two States.

Table I^To. IV.

—

Conxecticut River Seines.

TOWX. Name. Shad. Pike.

Agawam ....
South Hadley
Chicopee ....
West Springfield

.

Springfield ....

A. Converse
A. J. Hills

C. C. Smith .

J. & H. W. Chapin
George A. White
J. 0. Leary
R. H. Parker .

1,352
596

6,296

1,224

1,372
69

2,500

3

13.409 3

The total money value, at fourteen dollars per hundred,

would be—
For Massachusetts

Connecticut .

^1,876 00

61,177 34

1 It should be understood that these figures relate only to shad of three

pounds and over. Small shad are not counted.
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These figures are mainly correct, and against tliem no

charge or countercharge can avail.

The}' show conclusively, that, while the breeding-grounds

are in this State, the catch of fish is almost wholly in Con-

necticut.

INTRODUCTION OF Carp (^Cypriiius Oarpio).

It has been generally understood that Professor Baird,

United States Commissioner on Fisheries, has been successful

in introducing the Austrian carp into this country, and that

extensive breeding-ponds have been prepared at Washington

for the purpose of raising and distributing these fish. Under-

standing that a supply could be had for this State, sufficient

to stock several breeding-ponds, in October messengers were

sent to Washington, and received five hundred of these fish,

which were successfully transported to Winchester, with a

loss of only two. Four hundred of them were sent to the

Tewksbury Reservoir for safe keeping until suitable breeding-

ponds can be secured. The balance, with a subsequent ship-

ment of eight hundred by Professor Baird, were distributed

as follows :
—

Fish Committee . Holliston.

Hon. ^\iUiam Claflin . . Xewtonville.

Charles T. Jeiildns . Salem.

W. F. Martindale . . Enfield.

John L. Shorey . 36 Bromfield Street, Boston.

William Perliam . . Tyngsborough.

H. L. Loomis . Westfield. -

C. H. Lawrence . South Lancaster.

H. C. Stark . . Hyde Park.

Howard M. Monroe . Lexington.

Dr. D. RusseU . Milford.

Lemuel Harris . Charlemont.

Francis E. Loud . . Weymouth.

G. H. Richards . . 16 Pemberton Square, Boston

John A. Blake . Ipswich.

George C. Mcintosh . Needham.

Samuel Clark . Leominster.

James G. Grinnell

.

. Greenfield.

Hiram Packard . Goshen.

Thomas L. Peers . . East Brookfield.

J. A. George . . Mendon..

S. IMorgan . Springfield.

John Birkenhead .

3

. Mansfield.
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Frank E. Ilorton

Burton Hathaway

Daniel L. INIitchell

R. J. Butterfield

James W. Hannum
Oliver Ames
James Carter

Leonard Huntress

Walter H. Knight

Martin Green

Alexander Johnson

Joseph Young .

G H. M. Barrett

Augustus Eastman

Benjamin F. Vittum

Stillman S. Hutchinson

riainville.

Islington.

Taunton.

"West Chelmsford.

Ludlow.

North Easton.

Wakefield.

Tewksbury.

South Framingham.

Green Hill, Worcester.

Wiscasset, Me.

South Sanford, 'Me.

Rockport, Me.

North Conway, X.H.

Dover, N.H.

Milford, X.H.

The carp is a vegetable-feeder, exceedingly rapid in growth,

and will thrive in water too warm and sluggish for the suc-

cessful culture of other fish. There are in this State hun-

dreds of acres of meadow and swamp land now producing

little or nothing, which could, with very little outlay, be used

for this purpose. Valleys with no permanent stream running

through, but having a large water-shed, by having a dam
thrown across, could be made available. The geographical

character of New England is such as to afford enormous

facilities for tlie cultivation of carp. The farmer has only to

learn the few simple facts', in regard to the nature and habits

of this fish, to turn much waste land to profit. A sufficient

number have been secured by the State for breeding pur-

poses, to produce hundreds of thousands in a few years for

distribution. It is intended to distribute them broadcast

over the State,— first to those who have artificial ponds for

their culture, and then into all public waters suitable for

them. It is to be noticed that no effort will be made to stock

rivers and ponds containing other fish, until the supply is

abundant. In ponds containing no other fish, five or six

carp to "the acre are sufficient for stocking. In procuring

and making arrangements to breed these fish for general dis-

tribution, we have no theories or speculations to offer, but

simply Ccill attention to, and place within reach of, farmers

and land-owners an industry which has been profitably carried

on in Europe for centuries. In Austria and Bohemia it is an
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extensive business. The Prince of Scliwarzenberg possesses

more than two hundred and fifty ponds of hirge size, the

smallest having about ten acres" and the largest two thou-

sand acres' water extent. The carp is the hog of the water,

feeding upon roots, weeds, and all kinds of refuse-matter,

rapid in growth, sometimes reaching the weight of fifty or

sixty pounds. As an edible fish he is neither salmon nor

trout any more than pork is venison. He is the fish for the

million. Walton says, ''The carp is tlie queen of livers;

a stately, a good, and a very subtle fish."

Hessel says, '• If the carp were a fish of inferior quality,

like the buffalo-fish, for instance, its sale would doubtless be

limited to the seaport towns of Northern Germany and the

principal cities of Central Europe, as Vienna, Berlin, and

Paris. In the latter city, in spite of an abundant suppl}^ of

salt-water and different kinds of fresh-water fish, the carp is

ever prefered to these ; and, with the exception of trout and

salmon, it frequently commands a price three times as high

as that of all the rest. For directions how to fish for carp,

with some quaint remarks on the habits of this fish, see

"Izaak Walton's Complete Angler." In the Appendix will

be found an essay on the '• Cultivation of Carp " by Rudolph

Hessel, superintendent of the carp-ponds at Washington.

Applications for these fish will be placed on file, and as

soon as possible filled in the order of their reception.

While, owing to the drought, the past season has been

unfavorable for the inland fisheries, there has, nevertheless,

been a large increase in many places. Quite a number of the

leased ponds, so far as can be ascertained by the reports,

have fully met the expectations of the lessees.

Unfortunately, many of those who have ponds under their

care have not kept such record as is- required bv their lease ;

and their returns are simply estimates Avithout any reliable

data. This is especially the case where ponds are leased to

towns, and where individual responsibility seems to be almost

totalh^ ignoi-ed.

There are in this State 196,342 acres of land covered with

water, and the object in leasing the ponds is to ascertain how
far they can be made productive.

All tlie leases require, that, on the 1st of October of each

year, the lessee shall make returns to the Commissioners of



20 INLAND FISHERIES. [Oct.

tlie number of fi.sli put in or taken from these ponds. The
omission of this requirement is a vital one. The following

table will show the form of return :
—

Report of Edible Fish taken under Permit.

From

From 188 , to IBS

„ Land-looked Wliite „ Mi.=.celLi'ous
Black Bass.

,
Pickerel. ' Red Perch.

I

balmon. Perch. i Varieties.

Number, i Number. Number. Number. Number. Number

\ As this matter does not appear to be generally understood,

the attention of lessees is called to the following regula-

tions adopted by the town of Winchester, together with the

form of permit issued to all parties in the town who desire

to use the rod and line. It will be readily seen, that, if

some such system as this is adopted by all the lessees of

ponds, there will be no difiQciilty in making tolerably correct

returns.

Regulations for Fishing in Mystic and Wedge Ponds, leased

BY the State to the Towns of Medford and Winchester.

1st, The inhabitants of the towns of Medford and Winchester shall

have the right to fisli in Mystic Pond, and the inhabitants of Winchester

in Wedge Pond, on Monday, Wednesday, and Saturday of each week,

from the 1st of April to the 1st of December, after having first obtained,

from the proper officer of the town having charge of lease, a permit for

such fishing, containing name of applicant, with date of issue, and signed

by one or more of said officers. Said permit not transferable, and to

expire on the last day of Xovember of each year ; and the holder thereof

shall, on the fifteenth day of October and on the first day of December,

make full returns, to the authorities granting such permit, of the number,

species, and estimated weight of edible fish taken luider the permit ; and

it shall be the duty of said officer to keep accurate account of these per-

mits and returns, which shall be open to the inspection of the Commis-

sioners on Inland Fisheries.
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2d, The taking of laud-lockeJ salmon is prohibited until further no-

tice. All salmon caught to be returned to the water alive, and all black

bass under one pound in weight to be returned to the water alice.

3d, No set lines, nets, or traps of any desci'iption to be allowed in said

waters.

4th, The taking of fish to be confined to naturally or artificially baited

hook and hand-line.

5th, Xo person will be allowed to take fish from said pond for the

purpose of sale.

6th, Any person failing to comply with the above regulations shall be

liable for such neglect, and shall forfeit said permit and the right of

renewal for a term not less than one year.

7th, Nothing in the above regulations shall be construed as giving

any right to take fish at times when prohibited by law.

Approved June 1, 1880.

E. A. BRACKETT,
ASA FRENCH,

Commissioners on Inland Fisheries.

Permission is hereby givex to to fish in Wedge
Pond in Winchester, and in Mystic Pond in Medford and Winches-

ter, subject to the following rules and regulations, established by the

Commissioners on Inland Fisheries^ of Massachusetts, on Mondays,

Wednesdays, and Saturdays, from April 1, 188 , to December 1,

188 , when this permit is to be returned to the Fish Committee of

Winchester :
—

The taking of land-locked salmon is prohibited until further notice.

All salmon caught to be returned to the water alive, and all black bass

caught under one pound in weight to be returned to the water alive.

No set lines, nets, or traps of any description to be allowed in said

ponds, and the taking of fish to be confined to naturally or artificially

baited hook and hand-line.

No person will be allowed to take fish from said ponds for the purpose

of sale.

Any person failing to comply with the above regulations shall be liable

for such neglect, and shall forfeit this permit and the right of renewal

for a term not less than one year.

Nothing in the above regulations shall be construed as giving any right

to take fish at times when prohibited by law.

On the first day of December this permit is to be returned, and with it

the numbers, species, and estimated weight of fish taken from Oct. 15.
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SPECIES. Number. Weight.

Land-locked salmon
Black bass

Perch
White perch
Pickerel .

Other fish

On the 15th day of October tear off at dotted line, and send to Com-

mittee with the sender's name attached.

SPECIES. >rumber. Weight.

Land-locked salmon .....
Black bass .......
Perch
White perch
Pickerel

Other fish

Name,

There will be between five and six hundred thousand

3^oung salmon and trout ready for deliver}' at the hatching-

house in Winchester next spring. This, with the large num-

ber of both the mirror and leather carp for breeding pur-

poses, and for which ponds will be immediately prepared,

will enable us to meet more full}^ the demands made upon

the commission for the distribution of young fish.

Legislation.

Professor Spencer F. Baird, the United States Commis-

sioner, has called our attention to the fact that the preseut

statute requiring returns to be made of fish taken by fixed

apparatus and by nets is inconvenient, because it ends the

year on Oct. 1 ; so that, in practice, the fish that are taken

between the middle of September and the middle of October

are not returned at all. To remedy this defect, the Com-

missioners respectfully suggest that chap. 104 of the Acts

of 1876 be amended by substituting in sect. 1, before the
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word day^ the word twentietli^ instead of the word first ; so

that the section shall read,—
Section 1. The owner or owners of every pound, weir, or other

similar fixed contrivance, or of any fishing pier, seine, drag or gill net,

used in any of the waters of this State for fishing purposes, shall make
written report, under oath, to the Commissioners on Inland Fisheries, on

or before the twentieth day of October in each year, specifying the num-
ber of each kind of edible fish caught by his or their respective pounds,

weirs, or other similar fixed contrivances, piers, seines, drag or gill nets,

during the year next preceding the date of said report.

Chap. 119 of the Acts of 1877 forbids the establishing of

any "fish-weir" without a permit from town or city authori-

ties. Fishermen have set various modifications of the weir in

defiance of the statute, and have called them by other names.

To do away with all doubt as to the nature of the apparatus

referred to, the Commissioners respectfully suggest the inser-

tion, after the word fish-iveir, of the words pound, pound-net,

fyke, trap, or similar fixed contrivance ; so that the section

shall read,

—

Sect. 4. No person shall construct or maintain any fish-weir, pound,

pound-net, fyke, trap, or similar fixed contrivance within the tide-waters

of this Commonwealth, unless authorized in the manner set forth in the

first section of this Act, or from any island within said tide-waters, with-

out authority in writing from the mayor and aldermen of every city, and

the selectmen of every town, distant not over two miles from said island.

Any person who shall construct or maintain any fish-weir, pound, pound-

net, fyke, trap, or similar fixed contrivance, in violation of the provisions

of this section, shall forfeit the sum of ten dollars for each day he shall

maintain such weir or similar fixed contrivance, to be recovered in any

com't of competent jurisdiction to the use of any cities or towns from

the mayor and aldermen or selectmen of which he ought to have ob-

tained the authority aforesaid, and shall also be liable to be indicted

therefor and to be enjoined therefrom.

For the proper protection of salmon in the Merrimack, it

may seem wise to the Legislature to grant more days for fish-

ing at the beginning of the season, and to shorten the season

at its end.

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

Commissioners on Inland. Fisheries.
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EXPENSES OF COMMISSION.

Salary .

Travelling expenses

$1,650 00

2S7 00

$1,937 90

Gexeral Expenses.

Subscription to fund of Schoodie Salmon-breeding

Establisliment

Subscription to fund of Penobscot Salmon-breeding

Establishment .

A. H. Powers, services .

Detectives, services and expenses

F. D. Brackett, services

Printing

Sewell Reed, services

Sundry laborers

Thomas S. Holmes

TVire and nets

Rent of land, Winchester

Robert Holmes, services and expenses

E. C. Young, services

Expressage .

Legal service .

Rent, &c., at Plymouth

E. H. Clark, services and expenses

Rubber boots and gloves

Fish meat

Stencils

MisceUaneous

$500 00

500 00

375 00

267 70

166 15

86 66

83 00

78 75

70 00

51 53

50 00

36 45

32 50

23 62

27 00

25 00

20 40
• 15 45

6 99

2 76

50
^ no 16

$4,357 36
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[A.]

COMMISSIONERS OX FISHERIES.

UNITED STATES.

Professor Spencer F. Baird .... Washington, D.C.

ALABAMA.

Charles S. G. Doster Prattville.

CALIFORNIA.

S. R. Throckmorton ~ San Francisco.

B. B. Redding San Francisco.

J. D. Farwell Alameda.

COLORADO.

W. E. SiSTEY Brookvale.

CONNECTICUT.

W. M. Hudson Hartford.

Robert G. Pike . . . . . . . Middletown.

James A. Bill Lyme.

GEORGIA.

Thomas P. Janes (commissioner of agriculture > aj-i f

and ex-officio commissioner of fisheries) . . >

ILLINOIS.

N. K. Fairbank ....... Chicago.

S. P. Bartlett Quincy.

J. Smith Briggs Kankakee.

IOWA.

B. F. Shaw Anamosa.

KANSAS.

D. B. Long Ellsworth.

KENTUCKY.

William Griffith, pres., 166 West Main Street . Louisville.

John B. Walker Madisonville.
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Hon. C. J. Walton
Hon. John A. Steele

Hon. J. H. Bruce
P. H. Darby
Dr. S. W. Coombs
Hon. James B. Casey
Gen. T. T. Garrard
Hon. W. C. Allen

Munfordsville.

Versailles.

Lancaster.

Princeton.

Bowling Green.

Covington.

Manchester.

Owingsville.

E. M. Stilwell

Everett Smith
Bangor.

Portland.

T. B. Ferguson .

Thomas Hughlett

MARYLAND.

Baltimore.

Easton.

Theodore Lyman
E. A. Brackett .

Asa French .

MASSACHUSETTS.

Brookline.

Winchester.

Boston.

MICHIGAN.

Eli R. Miller

A. J. Kellogg
Dr. J. C. Parker

Richland.

Detroit.

Grand Rapids.

MINNESOTA.

First District, Daniel Cameron . . . .La Crescent.

Second District, William W. Sweney, M.D. . Red Wing.

Third District, R. Omsby Sweney, chaii-man . St. Paul.

MISSOURI.

I. G. W. Steedman, chairman, No. 2,803 Pine St., St. Louis.

John Reid Lexington.

Silas Woodson • St. JosejDh.

NEVADA.
^

H. G. Parker Carson City.

NEW HAMPSHIRE.

Samuel Weber Manchester.

Luther Hayes South Milton.

Albina H. Powers Plymouth.

NEW jersey.

Dr. B. P. Howell Woodbury.

Col. E. J. Anderson Trenton.

Theodore Morford Newton.
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NEW YOKK.

R. Barnwell Koosevelt, 76 Chambers Street

Edward M. Smith .....
Richard U. Sherman.....
Eugene G. Blackford, 809 Bedford Avenue

NORTH CAROLINA.

L. L. Polk (commissioner of agriculture)

S. W. Worth (superintendent of fisheries) .

Robert R. Livingston

H. S. Kaley
W. L. May .

NEBRASKA.

Xew York.

Rochester.

New Hartford.

Brooklyn.

Raleigh.

Morgantown.

Plattsmouth.

Red Cloud.

Fremont.

J. C. Fisher, president

R. CuMMiNGS, treasurer

L. A. Harris, secretary

OHIO.

Coshocton.

Toledo.

Cincinnati.

PENNSYLVANIA.

H. J. Reeder
Benjamin L. Hewit
James Duffy
John Hummel
Robert Dalzel
G. M. Miller

•IT

Easton.

Hollidaysburg.

Marietta.

Selinsgrove.

Pittsburg.

Wilkesbarre.

RHODE ISLAND.

Alfred A. Reed Providence.

John H. Barden Rockland.

Newton Dexter Providence.

SOUTH CAROLINA.

A. p. Butler Hamburg.

TENNESSEE.

^Y. W. McDowell Memphis.

George F. Akers Nashville.

W. T. Turley '
. Knoxville.

J. H. Dinkinj . Austin.

A. P. RocKwooD (absent; information from Prof . 7 o li. j y p-j.

J. L. Barfoot, curator Desert Museum) . . )

VERMONT.

M. Goldsmith
Charles Barrett

. Rutland.

. Grafton.
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VIRGINIA.

Col. Marshall McDonald Lexington.

WEST VIRGINIA.

Henry B. Miller AVheeling.

Christian S. White Romney.

N. M. LowRY Hinton.

WISCONSIN.

Gov. William E. Smith, ex officio

Philo Dunning, president

J. V. Jones

C. Valentine, secretary and treasurer .

Mark Douglas
John F. Antisdel ....
Christopher Hutchison

H. W. Welsher, superintendent .

Madison.

Madison.

Oshkosh.

Janesville.

Melrose.

Milwaukee

Beetown.

INIadison.

dominion of CANADA.

W. F. Whitcher Ottawa.
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,[B.]

LISTS OF POXDS LEASED.

By the Commissioners on Inland Fisheries^ under Authority given

by Chap. 384, Sect. 9, of the Acts of 1869.^

1870.

Feb. 1. Waiishakum Pond, in Framingliam, to Sturtevant and others,

20 years.

Mar. 1. Tisbury Great Pond, in Tisbury and Chilmark, to Allen Look

and others, 10 years.

April 1. Mendon Pond, in Mendon, to Leonard T. Wilson and another,

20 years.

Sept. 12. Baptist Lake, in Xewton, to J. F. C. Hyde and others, 20

years.

Oct. 15. Archer's Pond, in Wreiithatn, to William E. George, 15 years.

1871.

Jan. 10. Nine Mile Pond, in Wilbraham, to B. F. Bowles, 10 years.

30. Little Pond, in Falmouth, to F. H. Dimmick, 10 years.

April— . Spectacle, Triangle, and Peters Ponds, in Sand\yich, to G. L.

Fessenden and another, 5 years.

17. Long Pond, in Falmouth, to Joshua S. Bowerman and

three others, 20 years.

May 15. Pratt's Pond, in Upton, to D. W. Batcheller, 20 years.

18. Little Sandy Pond, in Plymouth, to William E. Perkins, 15

years.

Xoy. 1. Punkapoag Pond, in Randoljih and Canton, to Henry L.

Pierce, 20 years.

1872.

Jan. 1. Sandy Pond, Forest Lake, or Flint's Pond, in Lincoln, to

James L. Chapin and others, 20 years.

July 20. Little Pond, in Braintree, to Eben Denton and others, 20

years.

1 "We would remind lessees of ponds that they are required, by their leases, to use all

reasonable eflbrts to stock their ponds, and keep accurate records of the same, and make
returns of their doings to the Commissioners on the 1st of October, each year, of the num-
ber and species of fish which they have put in or removed from their ponds. Any failure

to comply with these conditions is a breach of contract invalidating their lease. It is impor-

tant that the State should 'know ,iust what is being done ; and, whei-e there appears to be

mismanagement or apparent failure, the Commissioners will visit the ponds, and ascertain, if

possible, the cause.
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1873.

May 1. Meeting-house Pond, in Westminster, to inhabitants of West-
minster, 15 years.

1. Great Pond, in Weymouth, to James L. Bates and others, 15

years.

July 1. Little Sandy Pond, in Pembroke, to A. C. Brigham and others,

16 years.

Sept. 1. Pontoosuc Lalie, in Pittsfield and Lanesborough, to E. II.

Kellogg and others, 15 years,

ct. 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 Mollis Hunnewell, 20 years.

1874.

Mar. 1. Walden and White Ponds, in Concord, to inhabitants of Con-

cord, 15 years.

2. Upper Naumkeag, in Ashburnham, to inhabitants of Ashburn-

ham, 20 years.

April 1. Elder's Pond, in Lakeville, to inhabitants of Lakeville, 15

years.

20. North and South Podunk Ponds, in Brookfield, to inhabitants

of Brookfield, 15 years.

May 1. Maquan Pond, in Hanson, to the inhabitants of Hanson, 15

years.

2. Brown's Pond, in Peabody, to John L. Shorey, 15 years.

16. Wickaboag Pond, in West Brookfield, to Lemuel Fullam, 15

years.

20. Unchechewalom and Massapog Ponds, to the inhabitants of

Lunenburg, 20 years.

July 1. Hardy's Pond, in Waltham, to H. E. Priest and others, 15

years.

1. Hockomocko Pond, in AVestborough, 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.
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1875.

Mar. 1. Hood's Pond, in Ipswich and Topsfield, to inhabitants of

Topsfield, 15 years.

April 1. Chauncey Pond, in Westborough, to inhabitants of West-

borough, 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.

24. Pleasant Pond, in Wenham, to inhabitants of Wenham, 15

years.

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

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 years.

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 inhabitants of Ster-

ling, 20 years.

9. Mystic (Upper) Pond, in Winchester, Medford, and Arling-

ton, to inhabitants of Winchester and Medford, 15 years.

Oct. 1. Little Chauncey and Solomon Ponds, in Northborough, to in-

habitants of Northborough, 15 years.

1876.

Feb. 1. Great Sandy Bottom Pond, in Pembroke, to Israel Thrasher

and others, 15 years.

Mar. 1. Dennis Pond, in Yarmouth, to inhabitants of Yarmouth, 15

years.

1. Crystal Lake, in Wakefield, to Lyman H. Tasker and others,

15 years.

20. Lovi^er Naumkeag Pond, in Ashburnham, to inhabitants of

Ashburnham, 18 years.

28. Dennison Lake, in Winchendon, to inhabitants of Winchen-

don, 15 years.

28. Phillipston Pond, in Phillipston, to inhabitants of Phillips-

ton, 20 years.

May 8. South-west Pond, in Athol, to Adin H. Smith and others, 15

years.

June 1. Norwich Pond, in Huntington, to inhabitants of Huntington,

20 years.

10. Dug Pond, in Natick, to W^. P. Bigelow and others, 15 years.

Oct. 1. Farm and Learned's Pond, in Framingham, to inhabitants of

Framingham, 15 years.

5
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1876.

Oct. 1. Whitney's Pond, Wrentham, to inhabitants of Wrentham, 15

years.

1. Little Fond, in Barnstable, to George H. Davis, 15 years.

1877.

Mar. 1. Nine Mile Pond, in Wilbraham, to inhabitants of Wilbraham,

15 years.

15. Pentucket and Rock Ponds, in Georgetown, to inhabitants of

Georgetown, 15 years.

Aug. 10. Onota Lake, in Pittsfield, to AVilliam IL Murray and others,

15 years.

Oct. 1. Fort, Great Spectacle, and Little Spectacle Ponds, in Lancas-

ter, to inhabitants of Lancaster, 20 years.

1. Battacook Pond, in Groton, to George S. Graves and others,

15 years.

Nov. 1. Tispaquin Pond, in Middleborough, to Abishai Miller, 15

years.

1. Asnebumskitt Pond, in Paxton, to Ledyard Bill and others,

15 years.

Jan. 1. Sniptuit, Long, Snow, and Mary's Ponds, in Rochester, to

inhabitants of Rochester, 15 years.

Mar. 16. Asnaconcomic Pond, in Ilubbardston, to Amory Jewett, jun.,

15 years.

April 1. Dorrity Pond, in Millbury, to inhabitants of Millbury, 10

years.

May 1. Spectacle, Peters, and Triangle Ponds, in Sandwich, to George

L. Fessenden, 10 years.

1. Bear Hill Pond and Ilall Pond, in Harvard, to inhabitants of

Harvard, 15 years.

July 1. Lake Buell, in Monterey and New Marlborough, to Andrew
L. Hubbell and others, 5 years.

Oct. 1. Eel Pond, in Melrose, to J. A. Barrett and others, 15 years.

1. Accord Pond, in Hingham, South Scituate, and Rockland, to

inhabitants of those towns, 10 years.

1. Wright's and Ashley's Ponds, in Holyoke, to Henry C. Ewing
and others, 10 years.

1. Magog Pond, in Acton and Middleton, to inhabitants of

Acton, 15 years.

Halfway Pond, in Plymouth, taken by Commissioners for 5

years from March 1, 1878, in accordance with provisions of

chap. 62 of the Acts of 1876.

1879.

Feb. 1. Lake Mahkunac and Lake Overic, in Stockbridge, to inhabit-

ants of Stockbridge, 10 years.

June 1. "Bald Pate," "Four Mile," and " Stiles " Ponds, in Box-

ford, to inhabitants of Boxford, 10 years.

July 1. Silver Lake, in Wilmington, to inhabitants of AVilmington, 10

years.

1. Fresh Pond, in Falmouth, to Thomas H. Lawrence, 20 years.
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1879.

Oct. 1.

Nov. 1.

188C

Jan. 1.

Mar. 1.

15.

May 1.

June 1.

1.

July 1.

Sept. 1.

Pomp's Pond, in Andover, to inhabitants of Andover, 15

years.

Lake Quinapowitt, in Wakefield, to inhabitants of Wake-
field, 14 years.

Granite Cove Pond, in Gloucester, to David Babson, 10

years.

Lake Winthrop, in HoUiston, to inhabitants of Holliston, 15

years.

Massapoag Pond, in Sharon, to inhabitants of Sharon, 10

years.

Tisbury Great Pond, in Tisbury, to Allen Look and others, 10

years.

Lidian Pond, in Kingston, to inhabitants of Kingston, 10

years.

Jordan Pond, in Shrewsbury, to inhabitants of Shrewsbury,

15 years.

Swan and Marthi's Ponds, in North Reading, to inhabitants

of North Reading, 15 years.

Herring Pond, in Eastham, to William H. Nickerson, 10

years.
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[C]

LEGISLATION. — 1880.

[Chap. 61.]

An Act to regulate Fishing in Certain Waters by Fish

Pounds. AND other Fixed Apparatus.

Be it enacted^ Sfc, as follows :

Section 1. From the first day of May to the fifteenth day of June in

each year no person shall set, or permit to remain set, any fish pound,

weir, trap, fyke or other similar fixed apparatus for catching fish, except

gill nets, between the hours of six o'clock on Saturday morning and six

o'clock on the succeeding Sunday evening, so as to catch any fish, in the

tidal waters of the county of Dukes County and of the county of Bristol

and of the towns of Mattapoisett, Marion and Wareham in the county of

Plymouth, and in the tidal waters on the westerly boundaries of the

towns of Sandwich and Falmouth at and near Buzzard's Bay, and on that

portion of the southerly boundary of the county of Barnstable extending

from the south-westerly corner of the town of Falmouth easterly to Point

Gammon in the town of Yarmouth.

Sect. 2. Whoever by himself or by his servants or agents, or as the

servant or agent of another, violates any of the provisions of this act, shall

be punished by a fine of not more than two hundred dollars nor less than

one hundred dollars.

Sect. 3. One-half of the penalty paid on conviction shall be for the

use of the person commencing the prosecution whether by complaint or

indictment.

Sect. 4. All prosecutions under this act shall be commenced within

three months after the offence committed and not afterwards.

Sect. 5. The provisions of this act shall not be construed so as to

permit fishing with such fixed apparatus where it is now forbidden by

law. [Approved March 5, 1880.

[Chap. 68.]

An Act to regulate the Taking of Salmon in this Common-
wealth.

Be it enacted, Sfc, as follows:

Section 1. Whoever takes or catches any salmon in any of the

waters of this Commonwealth for a period of two years from and after

the first day of April in the year eighteen hundred and eighty shall be
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punished for each offence by a fine not less than fifty nor more than two

hundred dollars, or by imprisonment in the house of correction not less

than two nor more than six months : provided^ that any one catching

salmon when lawfully fishing, and immediately returning them alive to

the waters whence taken, shall not be subject to the penalty provided in

this section.

Sect. 2. Except as provided in the last clause of the preceding sec-

tion, whoever takes or catches any salmon at any time in any of the

waters of this Commonwealth, except with naturally or artificially baited

hook and hand line, shall be punished, for each fish so taken or caught,

by a fine of not less than fifty nor more than two hundred dollars.

^Approved March 8, 1880.

[Chap. 86.]

An Act relating to Salmon Trout.

Be it enacted^ Sfc, asfollows :

Section 1. The provisions of chapter two hundred and twenty-one

of the acts of the year eighteen hundred and seventy-six shall not apply

to the species of fish known as salmon trout, provided the same have not

been taken in any of the waters of this Commonwealth.

Sect. 2. This act shall take effect upon its passage. \_Approved

March 11, 1880.

[Chap. 122.]

An Act to authorize the Towns of Dennis and Yarmouth to

REGULATE THE SaLMON AND TrOUT FiSHERY IN BaSS RiVER.

Be it enacted, Sfc, as follows

:

Section 1. Section one of chapter thirty-seven of the acts of the

year eighteen hundred and forty-nine, entitled "An Act to authorize

the towns of Dennis and Yarmouth to regulate the fisheries in Bass

River," is hereby amended by inserting after the words "herrings or

alewives and perch," the words "salmon and trout;" and after the

words "Bass River," the words "at the mouth thereof;" and section

four of said oiiapter is hereby amended by inserting after the words " her-

rings, alewives or perch," the words " or salmon or trout," and by strik-

ing out of the last line of said section four the word "twenty," and

inserting in lieu thereof the word "forty."

Sect. 2. This act shall take effect upon its passage. \_Approved

March 19, 1880.

[Chap. 200.]

An Act to authorize the Selectmen of Towns and the
Boards of IVEayor and Aldermen of Cities in the Common-
wealth to control Certain Fisheries within said Towns
and Cities.

Be it enacted, Sfc, as follows :

Section 1. The selectmen of all towns and the board of mayor and

aldermen of cities within the Commonwealth shall have full power when
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so instructed by said towns and cities to control and regulate the taking

of eels, clams, quahaugs and scallops within their respective towns and

cities, including ponds which are now or may hereafter be leased by the

fish commissioners under chapter three hundred and eighty-four of the

acts of the year eighteen hundred and sixt3'-nine; and may grant permits

prescribing the times and methods of taking eels and the shell fish above

named within their said towns and cities, and may make such other regu-

lations in regard to said fisheries as they may deem wise and expedient.

But the inhabitants of any city or town, without such permit, may take

from the waters of their own or other cities and towns, eels and shell

fish above named for their own famih' use; and from the waters of their

own towns they may take any of the shell fish above named for bait, not

exceeding three bushels, including shells, in any one day, but subject

nevertheless to the general rules piescribed bj' the selectmen of towns and

the boards of mayor and aldermen in cities as to the times and methods

of taking said fish.

Sect. 2. Whoever takes any eels or any of the shell fish mentioned

in the preceding section without such permit, and in violation of this act,

shall on conviction pay a fine of not less than three nor more than fifty

dollars and costs of prosecution ; said fine and forfeituie imposed under

this act to be recovered by indictment or complaint before any trial jus-

tice or any court of competent jui isdiction within either of said counties.

Sect. 3. All acts and i^arts of acts inconsistent with this act are

hereby repealed.

Sect. 4. This act shall take effect upon its passage. [Approved

April 17, 1880.
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THE CARP AND ITS CULTURE IN RIVERS AND LAKES,
AND ITS INTRODUCTION IN AMERICA.

BY RUDOLPH HESSEL.

[Extracted from the Report of the U. S. Commissioner, Part IV., 1875-1876, pp. 865-900.]

A. — Introduction.

The present article is intended to give a brief description of the well-

known carp of Europe, its nature, way of living, its ratio of natural and

artificial increase in open waters, rivers, and lakes, the most approved

methods of its culture, and the proper construction of ponds and breed-

ing establishments. An additional object in view is to draw attention to

the introduction into the United States of this valuable fish as specially

adapted to its needs.

B. — The Races of Carp : their History and Habits.

1. — The Species and Varieties.

The carp, Ci/prinm carpio, of the family Cijprinidce, has a toothless

mouth, thick lips, and four barbels on the upper jaw. In place of the

usual teeth of the mouth, there are a number of stout teeth on the

pharyngeal bones, which are arranged in three rows. It has one single

dorsal, which is longer than the anal. Both these fins have at their

origin, on the anterior edge, a strong ray, which is serrated in a down-

ward direction. The caudal -is of semi-circular shape, and the natatoiy

bladder is divided into two sections, with connecting air-passage. The

scales have an entire edge, and the body is compressed on the sides.

The general color of the back and sides is a dark olive-brown, the abdo-

men often of a whitish-yellow or orange tint. The coloring depends, as

wdth all fishes, partly upon the age and season, partly upon the water,

the soil, and also upon the food of the fish.

Be it remarked that the carp, which has occasionally been compared

to the buffalo-fish, has no resemblance to it, with the exception of the

similarity of their coat of scales; neither does the flesh of the buffalo-

fish ever come up to the excellence of tiiat of the carp.

The carp w'as, in all probability, originally introduced into Europe

from Central Asia many centuries ago, and is now common in most of

the large rivers. In some parts of Europe, principally in Bohemia,

Austria, Southern, Central, and Northern Germany, it has become do-

mesticated.
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The carp is alleged to have been imported into England in the year

1504. In Austria, which possesses the most extensive carp-fisheries in

Europe, the culture of the carp can be traced as far back as the year

1227. Tlie Emperor Charles IV. of Germany, by granting sundry privi-

leges, favored the establishment of ponds in his dominions, and the

monks were especially assiduous in the culture of fish in ponds. As
early as the first half of the fourteenth century, Bohemia had its first

large carp-pond, and the culture of this fish progressed in that country,

as also in Poland and that district which now comprises German Austria;

also in Upper Lusatia, Saxony, Silesia, and Bavaria. A celebrated

establishment for carp-culture, with large, extensive ponds, was located,

as early as the fourteenth century, near the town of Wittingau, in

Bohemia, Austria. The first beginning of it may be traced back to the

year 1367. At that time the lords of Rosenberg called into existence

and maintained for centuries these establishments on a scale so extensive

that to this day they are the admiration of the visitor, the main parts

having survived, while the race of the Rosenbergs has long been extinct.

The manor of AVittingau suffered greatly fi-om the calamities of the

Thirt}'^ Years' War, and with it, in consequence, its fish-culture. The

latter only recovered the effects of it after passing, together with the

large estate of a rich monastery of the same name, in the year 1670, into

j)Ossession of the Princes of Schwarzenberg, theu' present owners. The
extent which carp-culture has reached on these princely domains will be

seen from the circumstance that their artificial ponds comprise an area of

no less than twenty thousand acres. The proceeds amount to about five

hundred thousand pounds of carp per annum. The ponds of the Princes

of Schwarzenberg are probably the most extensive of the kind on the

globe. They are usually situated in some undulating lowland country,

where small valleys have been closed in by gigantic dams for the purpose

of forming reservoirs. Similar establishments, though not equally ex-

tensive, are found in the provinces of Silesia and Brandenburg; as, for

instance, near Breslau and Cottbus, in Peitz and Pleitz, which I visited

last year. In Hesse-Cassel, Hanover, Oldenburg, IMecklenburg, and Hol-

stein there are also many hundreds of ponds, none of them covering more

than a few acres, but almost every large farm possessing at least one of

them.

It will be easily understood that after such an exclusive culture in

ponds, continued through centuries, as also an existence in open water,

where the Cyprinidce w^ere left more to themselves, a number of varieties

or rather genuine species, Cyprinus carplo, showing striking differences

from the races, were developed: these races, though derived directly from

the original type, just as with our domestic animals. They are divided

into three chief groups:—
1. Cyprinus carpio communis^ the scale carp; with regular, concentric-

ally arranged scales, being, in fact, the original species improved.

2. Cyprinus carpio specularis, the mirror carp; thus named on account

of the extraordinarily large scales which run along the sides of the body

in three or four rows, the rest of the body being bare.

3. Cyprinus carpio coriaceus, sive nudus, the leather carp; which has on



1880.] PUBLIC DOCUMENT— No. 25. 41

the back either only a few scales or none at all, and possesses a thick,

soft skin, which feels velvety to the touch.

The two last named are distinguished from the original form by a

somewhat shorter and stouter, but more fleshy, body. It is rather diffi-

cult to decide which of these three species is the most suitable for culture.

There are some districts where only scale carp are bred and mirror carp

are not valued, as there is no demand for any but the former in the

market; as, for instance, in Bohemia, in the above-mentioned domain of

Wittingau. Again, in other districts, as in parts of Bavaria and Saxony,

&c., for the same reason, rhirror carp or leather carp only are bred.

There is, in fact, no sufficient reason for making any distinction among
these three varieties; for, if they are genuine types of their respective

species, they are indeed excellent and desirable fish.

The assertion which has been made at times that the scale carp is

better adapted for transportation than either the mirror or leather carp

by reason of its coat of scales, which would protect it more efficiently

from the accidents incidental to transfer, as also against inimical or

hurtful attacks in the ponds (the mirror carp having very few and the

leather carp no scales), is not correct. In transportation, scales are not

only inefficient for protection, but they frequently cause the death of the

fish, especially in transporting the so-called breeding-fish; for, if a scale

be torn off in part only, ulceration will ensue, and the fish, of course, will

die. Again, should any scale be lost, the bare spot will very soon begin

to fester or develop a confervaceous growth, and the consequences will

be the same. On the contrary, the leather carp, which, oddly enough,

like the frog, is destitute of covering, will bear a great deal more ill

usage and injury, whether young or old, than the scale carp. The
smooth, slippery skin of the leather carp suffers much less from friction

during transportation than the scale carp; and any slight wound will

heal up much more easily, as the epithelium will cover it immediately,

and the formation of a new skin can progress under its protection. I

have often had the opportunity of seeing such scars upon the skin of the

mirror carp, and even more so on that of the leather carp. They are the

effects of an injury from the sharp edges of the heron's bill, the bite of a

pike, or some other hurt, and I never saw any thing of the kind on a

scale carp; for, if one of these be wounded, it almost invariably dies.

The carp will sometimes cross with some related species of the

Cyprinidce,— for instance, Carassius vulgaris: and, in consequence, hybrids

have been engendered, which sometimes resemble the genuine carp so

much that it is often difficult for the student, as well as for the professed

culturist and experienced fisherman, to immediately recognize them.

Such fishes are valueless as food, on account of their bad and very bony

flesh. One of the hybrids mentioned is the Carpio lollaril, — Cyprinus

striatus, which was formerly regarded as a separate species. It is a cross

between the carp and Carassius vulgaris (crucian carp), a very poor and

bony fish, which, in Germany, is sometimes called "poor man's carp."

Some varieties exist of this common fish. The latter has even been

dignified by a specific name of its own, Cai-assius gibelio.

The spawning seasons of the crucian and the true carp coincide, and,

6
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where kept together, hybrid races may readily be formed; tliat period

inchiding the time from the month of May until August.

In order to determine this question, I myself managed to bring about

such crosses by placing (1) female common carp with male crucian carp,

and (2) female crucian carp with male common carp, in small tanks, con-

structed with this end in view; (3) I also put together female Carpio

koUarii with male common carp, — this for the sole purpose of testing the

capability of propagation of the Carpio kollar'ii. which had been doubted.

In the two former cases I obtained forms analogous to the Carpio kollarii,

sometimes approaching in appearance the true carp, at others the crucian

carp. In the third case, however, having placed ripe Carpio kollarii

together with Cyprinus carpio, I obtained a ijroduct with difficulty to be

distinguished from the genuine carp. I took the trouble to feed them

for three years, in order to try their fitness for the table; but their flesh

was exceedingly poor and very bony, and could not be compared by any

means to that of the common carp.

Considering, then, the whole extensive tract of country devoted to

fish-culture in Central Europe, where crucian carp are to be found from

Italy to Sweden and Norway, from France to the boundaries of Eastern

Siberia; considering the many who cultivate on a small scale, and the

owners of badly stocked ponds, with their different doubtful productions,

— how often do we find in the markets or ponds very nice crosses which

have been propagated through from three to ten generations, and which

are sold for carp ! There are many small sheets of water in Germany,

France, Austria, Italy, Holland, and Belgium, and probably also in Eng-

land, the proprietors of which imagine, in good faith, that they have

stocked their ponds with good, genuine carp, which, in reality, through

careless selection or ignorance, are hybrids which may even have been

cultivated for two or three generations. In some ponds in Switzerland,

near the lake of Constance, some crosses of Ahramis hrama were found as

late as twenty years ago.

2. — The Ilahits and the Mode of Reproduction.

The carp is partial to stagnant waters, or such as have a not too swift

current, with a loamy, muddy bottom, and deep places covered with

vegetation. It inhabits now most of the larger and smaller rivers of

Europe, particularly the Elbe, Weser, Rhine, Danube, Po, Rhone, Ga-

ronne, Loire, then the Bavarian and Swiss lakes, the lake of Constance,

&c. ; even salt water seems to agree with it very well. I have taken it in

the Black Sea, where its weight often amounts to from fifteen to twenty

pounds. It is also found in the Caspian Sea in great numbers, and is

known there by the name of Sassan.

It is an advantage that the carp is able to live in water where other

fishes could not possibly exist; for instance, in the pools of bog-meadows

or sloughs. However, it is not by any means to be inferred from this

that the best locality for carp-ponds of a superior kind could be in such

situations. The presence of too much humic acid is unfavorable to the

well-being of the carp, as we shall see presently in the chapter upon the

establishing of fish-ponds.
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The carp lives upon vec^etable food as well as upon worms and larvae

of aquatic insects, which it turns up from the mud with the head. It is

very easily satisfied, and will not refuse the ofRal of the kitchen, slaugh-

ter-houses, and breweries, or even the excrement of cattle and pigs. I

propose to enter further upon the subject of feeding it when I speak of

its culture in ponds.

In the moderate zone— that is to say, in Central Europe— the carp will,

at the beginning of the cold season, seek deeper water to pass that period

in a kind of sleep. This will sometimes occur as early as the beginning

of November, if the winter should set in early; and it is to be remarked

that they will retire at an earlier period in ponds than in rivers. They do

so always in groups of from fifty to a hundred and more. They make a

cavity in the muddy ground, called a "kettle:" in this they pass the

time until spring, huddled together in concentric circles with their heads

together, the posterior part of the body raised and held immovably,

scarcely lifting the gills for the process of breathing, and without taking

a particle of food. They do not take any food from the beginning of

October, and continue to abstain from it, in some countries, until the end

of ;March, and in colder districts even somewhat later. It will not an-

swer, however, to depend on this habit when transporting them for propa-

gation in the spring or winter time, more especially young carp one or

two years old. The fish will arrive in a worn and hungry condition, and

must be kept in a tank constructed on purpose for observation, where it

has no chance to bury itself in the mud: here it will sometimes take a

little food. At such times I generally make use of boiled barley, or rye-

flour converted into a kind of tough paste by the addition of hot water,

and with this I mix a little loam and rye-bread ; but I continue the feed-

ing only until I can judge from the looks of the fish that they have re-

covered. This method I followed with the carp which I imported from

Europe for the purpose of breeding in the winter of 1876-77. It is a

most striking fact that the carp, though it does not take any food during

this winter sleep in its natural retreat, does not diminish in weight,

while, in the so-called " winter chambers," it does so to a remarkable

degree. These " winter chambers " are large tanks, a thousand to five

thousand square feet in size, or less: they are sometimes walled in with

masonry; sometimes they are constructed of wood. Fishes intended for

sale are kept in them for a few weeks or months during the winter.

The carp does not grow in the winter. Warmth alone seems to exer-

cise a favorable influence upon it, and to promote growth. It only grows

in the months of May, June, July, and August, and does not appear to

continue doing so in September. The slight increase in weight which

takes place during the latter month seems to grow out of an accumula-

tion of fat which is being deposited around the entrails. In ponds which
contain plenty of food and healthy water, in an ordinar}^ year, the

growth and increase of weight in the year will be represented in figures

as follows :
—
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Per cent of Ori-

ginal Weight.

Per cent of

Growth.

May
June
July
Auo-ust ........
September ........

10-15
33
36 .

20
6

13
31
34
18
4

Total 110 100

If the weather in the month of May be mild and warm from the be-

ginning, a better growth may be expected, amounting, as in June, to

about thirty per centum. This month (May) is decidedly of great impor-

tance for the growth of the fish during the current year ; for, in propor-

tion as the fish has grown in the short space of one month, it will take

more food in the following ones as the increase of its growth and conse-

quent wants will demand. Guitarists, therefore, consider the month of

May as being the most important of the whole period of the carp's

growth. The above-given calculations, of course, are limited to ponds

in which no artificial feeding is resorted to, but in which there is suffi-

cient food by reason of the good quality of the water and soil which pro-

duces it.

In small ponds, situated in parks or gardens, which possess favorable

soil and river-water, the increase of weight will be even a little greater

if feeding is had recourse to, for such small ponds (covering only half an

acre) cannot produce sufficient food themselves. On the whole, feeding

is a makeshift, as will be seen presently, and which in very large ponds

of more than from twenty to a thousand acres should not be made use of.

The above calculations are only admissible for Central Europe, from

the Adriatic to the Baltic and the North Sea. In countries farther north,

as in Sweden, the growth of the carp is less; as, on the contrary, in more

southern countries than Central Europe— for instance, in lllyria, Dalma-

tia, Southern Italy, Southern Spain, and partly, also. Southern France—
the result is more favorable still. There a milder and warmer climate,

an early spring, a very warm summer and autumn, and a late winter,

which, in addition, is mild and short, combine to exercise a favorable

influence upon the thriving condition of the fishes.

In these warm climates the fish becomes lively at a much earlier sea-

son, if it does at all pass the winter in that lethargic state, without tak-

ing any food, than it does in the countries of the northern parts of

Central Europe.

The pond carp of Central Europe generally leaves its winter retreat

when the rays of the spring sun have warmed the water thoroughly,

while at the same time it begins to seek for food at a somewhat earlier

period in rivers and lakes. At the beginning of the month of March

the eggs have developed themselves considerably in the body of the fish,
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and it only needs a few weeks of warm weather to bring about the

spawning season. This commences in the middle of May in such lakes

and ponds of Central and Northern France, Southern Germany, and Aus-

tria as have a warm situation and are sheltered from the cold winds. It

continues in some localities throughout June and July, and sometimes,

in more elevated situations, until August ; as, for instance, in Franconia

and Upper Bavaria. The spawn of so late a season, however, is scarcely

fit for breeding purposes, as the fish cannot grow much more during the

short space of warm weather. It remains very small, and suffers greatly

from the ensuing winter weather, and is easily dwarfed at that time.

The spawning of the individual fish does not take place all at once.

Days and weeks may pass before it will have left the last egg to the care

of nature. At times, upon the setting-in of rainy, cool weather during

this period, it wiU be interrupted, but re-assumed as soon as the tempera-

ture grows warmer again. Culturists altogether dislike cold weather at

this time, as not only the eggs, but the young fry also, suffer much from

it. Wet, cold summers are no more profitable to the culturist of carp

than to the agriculturist. In the southern part of Europe the spawning

season commences at an earlier date than in Central Europe. In Sicily,

in the neighborhood of Palermo, where there are some private ponds, the

carp begins to spawn at the commencement of the month of April. This

is said to be the case also in the French province of Constantine, Algeria,

Africa.

The abundance of eggs in the carp is very great, and it is this circum-

stance which will explain its extraordinary increase in the natural waters.

A fish, weighing from four to five pounds, contains, on an average, four

hundred thousand to five hundred thousand eggs. Other statements

figure still higher. I not only made calculations myself formerly, repeat-

ing them in 1876 on a female mirror carp, which I obtained from the

environs of Gunzenhausen, Bavaria, and which, curiously enough, at the

end of November, was entirely ripe, but I also obtained statements from

culturists on whom I could depend. The calculation I made in the fol-

lowing manner: after freeing the eggs from all the fat and the enclos-

ing membrane, and after having washed them in alcohol, I comited off'

exactly a thousand of them; these I weighed, and according to the result

I deduced the number of the whole. In the somewhat longer-bodied

scale carp, I generally found comparatively more eggs than in a mirror or

leather carp, though all were of equal age and weight.

During the spawning season an appreciable change takes place in the

male; protuberances, like warts, appearing on the skin of the head and

back, and disappearing upon the expiration of that period. This is a

peculiarity with most of the cypriuoids. Some time before the spawning

season sets in, the falling out of the pharyngeal teeth takes place: these

grow anew every year.

Some days before spawning, the fish show an increased vivacity: they

rise more often from the depths below to the surface. Two or three or

more of the male fish keep near the female: the latter swims more

swiftly on a warm, sunny morning, keeping mostly close to the surface,

followed by the males. This is called " streichen,^^ — running-spawning.
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and is more frequent in warm than in windy and rainy weather. The
female prefers spots which are overgrown with grasses and other kinds of

aquatic plants, such as Utricularia, Ni/wphcea, and Alisma. The male

fishes follow close to the very water's edge, as far as the diminished

depth will allow them. They lose all their timidity and precaution, so

that they may be taken quite easily. They lash the water in a lively

way, twisting the posterior portion of the body energetically, and shoot-

ing through the water near its surface with short, tremulous movements

of the fins. They do so in gioups of two or three males to one female

fish, and forming an almost compact mass. This is the moment when
the female drops the eggs, which immediately are impregnated by the

milter. As this process is repeated several times, the female drops proba-

bly only from four hundred to five hundred eggs at a time, in order to

gain resting time, so that it will require days and weeks before it has

given up the last egg.

The eggs of the carp are adhesive, not detached, like those of the

Salmonidce ; these latter lying loosely on the ground, while the former

adhere in lumps to the object upon which they have fallen. As soon as

the egg has left the body of the fish, it swells up a little, the mucus, which

surrounds it, serving as a means to fasten itself upon some aquatic plant,

stone, or brushwood. Those eggs which have no such object to cling to

are lost. I found numerous eggs on the reverse sides of the leaves of the

Nijmpliceacea and their stems, the Phellandj-ium, and Ulricularla ; but the

greater number of them I discovered on the Festuca Jluilans, which,

among fishermen, is known generally by the name of " water-grass." Its

narrow, long, strap-shaped, thin leaves spread softly over the water's

surface, as also its numerous branches in the water afford to the fish the

sought-for opportunity to deposit its eggs upon its tender leaves. The
seeds of this grass are an excellent food for the carp. This may be

regarded as a useful indication to be acted upon in the construction of

ponds.

The eggs will develop themselves quickly, if assisted by warm weather.

As early as the fifth or sixth day the first traces of dusky spots, the eyes,

will be visible, and toward the twelfth, or at the latest the sixteenth, day

the little embryo fish will break through its envelope. This rapid devel-

opment takes place only in shallow, thoroughly warmed ponds, or in such

as were expressly constructed for hatching, and called breeding-ponds.

If these ponds are deep, and consequently their water is colder, the

hatching process may require as many as twenty days. In from three to

five days the young fish has absorbed the yolks, and seeks its food. If

the breeding-pond be productive enough to furnish the necessary food

for so many young fishes, these will grotv very rapidly. I shall return to

this subject hereafter.

I remarked above that the carp prefers stagnant or slowly running

water with a muddy bottom, and that it lives upon vegetable as well as

animal food, aquatic plants, seeds, w^orms, and larvae of water-insects:

it is therefore no fish of prey. It does not attack other fishes, and has

no teeth in its mouth, but only in the throat, and is, on account of its

harmlessness, an excellent fish for the culturist, as well as for stocking

large lakes and rivers in general.
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3. — The Growfh and Size.

Its growth differs according as the fish inhabits cold or warm water,

a river, hike, or pond, finding plentiful food therein, or being fed. An
additional factor is the quality of the soil, whether muddy or stony. In

cold water, or such as has a stony ground, the carp will not progress

favorably. For this reason the statements concerning its normal size,

attained to in a certain given time, differ widely. Very naturally it

will exercise an extremel}' great influence upon the thriving of the fishes,

whether the pond contains a great number or only a few of them
;

whether it is overstocked, as culturists term it; or whether there are only

a proportionate number of fishes in it, according to its capability of j)ro-

ducing food. Other considerations remain to be mentioned ; namely, is

the pond provided with supplies from brooks falling into it, or are the

fishes to be fed? The latter course is almost indispensable in the culture

of trout. The expenses incurred in this case diminish the hicome of the

culturist: if not resorted to, the result will be the same, as the value of

the fish will be smaller. This feeding is needless with the carp, if it be

cultivated judiciously in suitable ponds; and for this reason alone the

culture of the carp is preferable to that of the trout.

In rivers and lakes it grows larger, although the same fish, for the

reason, probably, that in a larger space, which at the same time yields

more sheltered retreats, it escapes, from the pursuit of man more easily

than in regular artificial ponds, and finds more plentiful supplies of food.

The question of the species, or I would rather say the race, is of great

moment, particularly in respect to carp-culture in ponds.

A favorable result may be expected from the culture of this fish

wherever the necessary water is to be found, be it in the North or South,

and that, too, as well in ponds as in open lakes and rivers.

The normal weight which a carp may attain to in three years, whether

it be scale carp, mirror carp, or leather carp, is an average of from three

to three and one-fourth pounds; that is, a fish which has lived two sum-

mers— consequently is eighteen months old— will weigh two and three-

fourths to three and one-fourth pounds the year following. The growth

may turn out to be even more favorable in a warm year, or if only a few

fishes have been placed in a pond, as we shall see farther on in the chap-

ter treating of pond-culture and the operations of the culturist.

Carps may reach a very advanced age, as specimens are to be found in

Austria over one hundred and forty years old.

The increase in length only continues up to a certain age; but its cir-

cumference will increase up to its thirty-fifth year.

I have seen some common carp in the southern parts of Europe— in

the lowlands of Hungary, Servia, Croatia, Wallachia, as also in Mol-

davia and the Buckowina— which w^eighed from thirty to forty pounds

and more, measuring nearly three and one-half feet in length by two

and three-fourths feet in circumference.

Old men, whose credibility and truthfulness could not be doubted,

assured me, and gave the most detailed accoimts, of the capture of this

species of fish in former years, giants, which weighed fi'om fifty to sixty
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pounds, and which they had seen themselves. During the Crimean war,

in 1853, a French engineer officer, stationed at Widdiu, on the Danube,

in Turkey, killed a carp by a bullet-shot some distance below the city:

this fish weighed sixty-seven pounds. I had some of its scales in my
possession, of which each had a diameter of two and one-half inches.

Their structure indicated to a certainty that the age of this fish could be

no. more than twenty-four years at the most. It is a well-known fact

that two large carps, weighing from forty-tw^o to fifty-five pounds, were

taken several years ago on one of the Grand Duke of Oldenburg's do-

mains in Northern Germany. They had been kept in some particularly

favorable water, productive of plentiful food, and had been used as

breeding-fishes. These two specimens might, from their size, be calcu-

lated to be comparatively very aged fishes : it was proved that they were

only fifteen years old. If we may credit the chronicles kept centuries ago

by old families, and especially by the monks, who had taken possession

of all the best localities along the banks of the beautiful blue Danube,

then still greater giants had been caught, and that in the waters of the

Danube itself. A chronicle of the monastery of Molk, in Austria, refers

to a carp weighing seventy-eight pounds, which had been captured on

Ascension Day in 1520. Another record speaks of a carp w^hich had

been taken in the third decennium of the present century in the lake of

Zug, in Switzerland, and which weighed ninety pounds. These giants

are certainly only wonderful exceptions, and have become celebrated

through the scarcity of such occurrences; but still these facts are en-

couraging illustrations that it is possible £or such large specimens to

grow up in favorable water. All the countries where these large fishes

have been found, and which are situated between the Black, the North,

and the Baltic Seas, are pretty nearly such as have a late spring and a

long, cold winter. Near Widdin th6 Danube has been frozen repeatedly.

There the carp passes from five to seven months in its winter sleep,

during which it does not grow. If this fish thrives so well in the coun-

tries which have such a very cold winter (on an average they have the

same winter temperature as Boston, Chicago, Milwaukee, Pittsburg,

Philadelphia, New York, Baltimore, and St. Louis), where the rivers

have not enough food for these fishes by far, their level being regulated

by dams, which are a subject of constant complaint to the fishermen,

how much more would they thrive in the waters of this country with

their great riches of food! But, if we take into account the rivers of the

mild south and south-west of the United States, what success may not be

expected for this fish in those regions V

If the carp finds food in superfluity, it wiU grow much more rapidly

than the above statement indicates. This gives an increase of from three

to three and one-fourth pounds in one year and six months ; but this is

only the normal one, the food consumed being of an average amount. If

the fish obtain food very plentifully, it will grow more rapidly. In this

case, again, it is to be considered that the waters of the milder climates

of this country possess this advantage, scarcely to be judged of or es-

timated at its proper value as yet, that the fish may be able, during three-

quarters of the year or even the whole year round, to take food, and will
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omit the lethargic winter sleep conditioned by the cold winter. There is

scarcely a comparison to be made so far as the carp are concerned between

the rivers of this country, so richly supplied with food, which it will not

be compelled to seek for it under a constant strife for existence, and those

of the much poorer waters of the Rhine, Elbe, Rhone, &c. In the

waters of its native country, in Central Europe, after its first wakening

from the long winter sleep, it seeks most diligently after the contents of

the seeds of the Nupliar luteum and Nymplicea alba, the yellow and white

water-lily, the Plidlanclrium aquaticum, Festuca flnitans, &c. The waters

of the United States abound in all these plants and numerous others, the

seeds of which will serve the fish as food; for instance, the wild rice

{Zizania aqualica and Z. Jiuilans), the well-known Tuscarora rice or

"water-oats" with its great riches of seeds, and many others, which

will yield food profusely, and which European waters do not possess, thus

giving a great advantage to the American carp-culturist. And then there

is the cultm-e of fish in ponds. There are culturists in Central Europe

who, wishing to see the fish growing more rapidly, take the trouble

to feed them with soaked barley, which they occasionally throw out in

different places; and, by doing so, they have had a very full success, the

fish growing larger, that is, more quickly, when not thus fed. By intro-

ducing the above-named wild or natural water-plants in carp-ponds, they

will be perpetuated ; and the grains which have fallen to the bottom of

the water will form an ample article of food for the first spring days, if

we do not prefer to give them the almost worthless offal of the slaughter-

houses. I do not advocate the so-called artificial feeding of this fish

where the ponds themselves yield food in ample abundance, a consumma-

tion toward which the Tuscarora rice will largely contribute.

Let us once more consider the fact of its extraordinary increase of

weight of about a hundred and ten per centum in the exceedingly short

space of four months; for during the cold winter time, when ice thickly

covers rivers and lakes, nature banishes it into its temporary tomb, which

it chooses and digs for itself, to hold its winter sleep in. This fish needs

from fifteen to eighteen months of growth, to gain, accoi'ding to a low

estimation, the w- eight of three pounds without being fed. But much
more satisfactory results are frequently arrived at when favorable cir-

cumstances combine, and when it will reach a greater weight There

are some culturists who obtain in the space of time fishes of four pounds'

weight: of course they possess warmly situated ponds, which thaw very

early in spring, and perhaps they assist nature in some degree by feeding

the fishes. 1 have done so myself in two successive years, which were

exceptionally warm, when I fed the fishes with the almost worthless malt-

refuse, or " grains." They increased visibly, and attained to the above-

mentioned weight in the same space of time.

This fifteen to eighteen months of the actual time of growth transpires

during a period of three years and six months, as intervening months of

winter sleep are to be included, during which the growth is interi-upted.

I will not recur to what this fish promises to become in the milder

regions of the south, where neither ice-bound water nor cold tempera-

tures force upon it the lethargy of the winter sleep; where it will have

7
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the longer space of from eight to ten months, or maybe the whole

year, including the mild winter, for the most vigorous and rapid develop-

ment,— not, as in Europe, the sparingly allotted four or five months.

It is not to be doubted that the carp will arrive at the weight of from

two and three-fourths to four pounds in one year in those warm climates,

when in colder regions it requires two years and six months. I do not

think that I am mistaken in this: I am ready to stand by this assertion,

which the future will surely verify.

I believe I have said all that is most desirable for the culturist to

know concerning the carp and its natural history ; and I will now treat

briefly of its culture in ponds, rivers, and lakes, as also the construction

of ponds.

C.

—

The Culture of Carp axd Coxstructiox of Ponds.

1.— Its Adaptability/ to Artijicial Culture.

The conclusion from what has been said will be, that the carp is ex-

cellently qualified for culture in enclosed waters, as artificial ponds, and

also for the stocking of open waters, such as rivers and lakes, for what is

called " free fishing."

It is in the power of the culturist to i^roduce, by means of artificial

impregnations and hatching, as also by the natural increase of this fish,

with its abundance of eggs, any amount of fry, as well for fresh water

as most probably also for salt water, as the fact of its occumug in the

salt water of the Black, and very frequently in that of the Adriatic Sea,

will demonstrate.

There is no other fish which will, with proj'^er management, be as ad-

vantageous as the carp. Its frugality in regard to its food, its easy

adaptability to all waters, in rivers, in lakes and ponds, and even salt-

water estuaries, its regular, rapid growth, and its value as a food-fish,

are its best recommendations.

2. — The Localities best adapted to a Carp-Pond.

I will try to describe, in the first place, the manner in which carp-

cultm-e in ponds is conducted in Central Europe, and subsequently ex-

plain more fully its introduction in open waters.

If intending to establish carp-ponds, it will be necessary to ascertain

the following points before the execution of the plan :
—

1. Is there a sufficient quantity of water at hand for all purposes, for

the summer as well as winter?

2. Is the ground, soil, and water favorable for culture?

3. It is important to examine the land minutely, in order to find what

are the components of the soil, for not every kind of soil is suitable for

carp-culture.

4. It ought to be decided from the commencement how large the estab-

lishment is intended to be, whether only for private use and pleasure, or

whether wholesale production of the fish as an article of trade is contem-

plated.

If points 1 and 2 have been satisfactorily settled, then the gTOund
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must be examined, particularly whether it is so constituted as not to

allow the collected water to penetrate, and whether the ground is sandy

or loamy. Above all, it must not be neglected to measure the depth of

the stratum which holds the water, and to be fully assured that it is

sufficiently impermeable to withstand the pressure of the water and to

hinder its oozing through, so as to prevent the consequent drying-up of

the pond.

A rocky, gravelly ground is not appropriate for carp-culture. Sandy

ground, without a considerable mixture of loam, clay, and humus, is of

small use. I speak here of large ponds of considerable extent. Small

ponds witli a sandy bottom may be improved by supplying them with

loam, as it is frequently done in agriculture.

Loam is a mixture of a small per centum of sand and a larger quan-

tity of clay, and is suitable for ponds. If such ground contains some

marl, or, better, some little elements of humus, it is of the greatest ad-

vantage for fish-culture. These constituents of humus, if dissolved, give

the water a yellow, muddy coloi-; and this water supports by its ingredi-

ents a profuse number of microscopic beings, which again form the

support of a larger class of creatures, and represent therefore the pro-

ductiveness of food of the pond, on which, in its turn, the carp depends

for its sustenance. Too much humus or dissolved peat is injurious.

Water which runs through bog-meadows or oak-woods is not of much
use, because it contains too much humic acid and tannin: these impart a

mouldy taste to the fish. A too considerable amount of gypsiferous earth,

carbonate of lime, or sulphate of lime, is injurious also. Should any

mineral springs fall into a pond, they must be turned off. The most

favorable water will always be that which comes from rivers and brooks.

Ponds might be constructed which would fill themselves with rain-water

during the winter or at any other time; but such water takes a mouldy

taste easily, which it will communicate to the fishes, as does the water

from bogs also.

In Europe experience has shown that water coming from fertile fields

and meadows, carrying with it particles of offal from villages, is best

adapted for caip-culture.

Spring-water direct from the ground is not favorable, and ought to

be conducted for at least a few hundred yards through wide, shallow

ditches, in order to receive more nourishing components from the air as

well as the earth, and above all to be waimed to some extent by the sun

and warm air.

A tract of land, such as above described, merits the preference as a

site for a pond, if in other particulars the ground is favorable and has

not too great a fall. If this were the case, very high and strong dams
would be required for the collection of water. Such dams cost large

sums if constructed of good watei-proof material.

A low, undulating country, with only slight elevations or hills, where

the small valleys are easily closed up by dams for the purpose of foiming

reservoirs, is favorable, the construction of these dams involving com-

paratively trifling expense.
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3. — The Construction of the Ponds.

Ponds must not be too deep, as the water will be colder and will har-

bor fewer insects, larvae, and worms, which form part of the carp's food:

besides, this fish does not grow quickly in cold water. A depth of three

feet in the centre of the pond is sufficient; toward the outlet-sluice it

may be from six to eight feet deep, but only for an area of from two

hundred to one thousand square feet. In the depths of this " collector
"

the fishes seek their resting-place for the winter, and also in summer,

when the water is too warm near the edge. The outer part of the pond

should not be deeper than one foot for the distance of about seventy or

a hundred feet, so that the water there may be warmed more thoroughly

by the sun.

Toward the centre of the pond, and in accordance with its size, a cav-

ity of from twenty to fifty feet in length, and two feet deeper than the

rest of the ground, should be dug. This will serve the fishes for a resting-

place in summer and winter. This cavity is sometimes called a "ket-

tle," though the appellation varies in different localities.

From the entrance of the pond to the other end, where the " collector
"

and the outlet-sluice are situated, two or three ditches of two feet in

depth and four feet in length must be made, which cut the deeper

"kettles " transversely as far as the collector. These ditches are intended

to carry all the fishes into the collector when the pond is being drained.

The collector is nothing but a place of from twenty to forty feet in length

and breadth near the outlet-sluice, one foot deeper than the remaining

bottom of the pond. In ponds of superior construction it has generally

a wood flooring, and must be cleaned of the mud every year, so that the

fishes may not become too much soiled by the mud.

In speaking of the erection of a breeding establishment for carp, I

have in view a water-extent of at least thirty-five to seventy acres' area,

which in Central Europe would be considered an establishment of about

one-third magnitude.

The inflow of water into the pond should never be allowed to be direct;

as, for instance, a brook falling into it. This often causes the water to

rise at an inopportune time, carrying into the pond other fishes, especially

the rapacious pike. The carp also has the disposition to swim toward

the inflowing water, by which means it is drawn away from its proper

feeding-places. The water should be conducted into the pond sideways

from the stream; and, if it should be a small brook only, it may be turned

off entirely, and carried alongside the pond, from which point the latter

can be easily supj^lied with water.

The inlet-sluices from the stream must of course be of a strong and

practical construction, so that an overflow is impossible ; and they ought

to be provided with gratings to prevent other fishes from intruding.

It is an indispensable condition for the culture in ponds, according to

established rules, that they be so constructed as to allow of being thor-

oughly drained, so that the fishes may betaken out without any difficulty.

The bottom of ponds should be of such a description as to permit their

being dried up for agricultural purposes if necessary.
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In Europe ponds of from ten to two thousand acres' extent are frequent-

ly to be found, which, after having been used for fish-culture for a time,

are dried up; and sometimes grass, oats, wheat, &c., are planted on the

ground. This improves the soil exceedingly for fish-culture. I mention

this simply in order to show that the soil gains by this manipulation, not

only for fish-culture, but also for agriculture. If the soil at the bottom of

ponds has been freed from the humic acid by vegetation, after being

ploughed and exposed to the air thoroughly, fishes will thrive incredibly

well in them. This I intend as a suggestion particularly for farmers

who would wish to establish a small pond of perhaps five or six acres' size,

to show that the soil of their land would not lose, but rather gain, by

doing so. Agriculture and carp-culture go hand in hand in some Central

European countries, and form a kind of complement to one another.

To-day a piece of ground may be a field or fertile meadow ; next year

it will be found to be a productive pond, to serve again one or two years

later its first purpose.

If the size of the principal and supplementary ponds has been decided

on, the height, depth, and width must be measured, and the levels of the

ground and dams, if such are needed, should be carefully taken. The
levelling of the bottom is required to assist in the determination of the

depth of the ditches, "kettles," collector, and outlet to be dug in it.

In the erection of the required dam it is most important that it be

constructed of the very best material, so as to make it secure against the

destructive influence of the water. It ought to be three times as wide at

its base as it is high, and at the top the width should be the same as the

height. The interior, or water-side, should be less inclined than the ex-

terior one.

Before the foundation of the dam is laid, the ground where it is to

stand must be dug out to a depth of two, and a width of from four to five,

feet throughout the whole length of it. If the ground does not consist of

loam, it must be filled up with it about one foot deep, and this must be

tamped down hard. A second layer follows, and is disposed of in the

same manner. This is repeated, the clay being moistened every time

if required, and then beaten down solidly. This lower stratum is but

the foundation of the dam, which is formed from the earth dug out of

the pond or its vicinity. This is continued until the dam is completed.

Care must be taken, however, that the construction and tamping-down

of this lower stratum be done in layers, and that nothing but good clay be

used. In this manner the material of the foundation will become a very

tenacious mass, which will not allow any water to penetrate. The

completion of this laborious task will be a source of ultimate satisfaction,

as many disadvantages, which might arise after the filling of the pond,

will be done away with through its agency. The dam should not be

made entirely of clay; for in midsummer, during the great heat, it would

dry out too much on that side most exposed to the sun, and consequently

it would become full of fissures, through which the water would escape,

and this might become disastrous for the establishment.

On account of the required outlet-sluices, &c., the fact must be kept

in view, that such newly constructed dams will sink ten per cent after a
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lapse of time of little move than a year, with the exception of that por-

tion which has been solidly made. The dam shonld be sodded. For the

draining- of the pond, at the " fisliiiig-out " season, it sliould have an

outlet at the lower end, if no otlier advantageous arrangements can be

made for the purpose. The use of wood-work for the channel should be

avoided, its durability not being sufficient. The most desirable con-

struction would be that the outlet-channel consist either of masonry-work

or water-pipes, which may be made either of clay or iron. This channel

or pipe must be so made that it can be closed tightly or opened again

readily if needed, and must be provided with two or three fold gratings

to prevent the escape of the fishes upon the opening of the sluice. At
the same time there should be an outlet-channel, several feet in breadth,

at the side of the pond, to allow the water to run off. This must also be

secured by grating, but should be kept open always, so that, in case of

continued rainy weather or sudden and violent showers of rain or thunder-

storms, no overflowing of the banks or dams may be possible through the

unexpected rising of the water in the pond. Large fish-ponds of several

hundred acres' extent (some have a surface of twelve hundred, fifteen

hundred, or two thousand acres) have generally, and according to their

size, two or three outlets I have described, and which pass underneath the

dam. The outflow from these is usually regulated by adjustment of the

flood-gates from the top of the dam.

The so-called " Monche " (monks) are wooden boxes, which stand in

the pond at a distance of a few feet from the dam. They are perforated

like a sieve, or are provided with small adjustable boards, and wooden

pipes run from them through the dam. In Bohemia they are called

" carp-houses." They are, however, rarely used in large establishments

at present, only such culturists making use of them who have but small

breeding-ponds at their command and carry on culture on a small scale.

These locks suffer too much from the water, air, and sun, as also from the

pressure of the ice in winter, so that they require considerable repairs at

an early date after their first coming into use; but they serve their

purpose fully in small .ponds, especially in smaller ponds, which are in-

tended for pleasure or experiment.

There are so many different ways of constructing these subterranean

sewers, that I may as well pass them over: they belong more particularly

to the department of hydraulics. It is the province of the culturist to

find for himself that which will be the best and most practical method in

the construction of outlets.

If it be desired to make use of natural ponds, of which there are num-
bers in every State of the Union, it is necessary to ascertain whether

they can be put into the proper condition for regular culture. This can

only be done if the influx of water can be regulated and the entire drain-

age of the pond made possible. An intrenchment will be required

with such ponds in order to make them dry. Trunks of trees

should be taken out of them; and where they are too deep they should

be filled up, or, if this cannot be done, they should be brought into con-

nection with the above-described sewers on the bottom of the pond. If

this is not done, too many fishes ^\ill remain embedded in the mud when

the pond is being drained, and this lessens the profits to a great extent.



1880.] PUBLIC DOCUMENT— No. 25. 55

Should any brooks fall into such ponds, as is often the case with large

ones, they must be kept under strict observation on account of possible

overflows which might occur. If it be practicable, the brook had best

be turned off and conducted alongside the pond, when the latter can be

supplied with water if required.

Such brooks, coming from a neighboring hilly territory or from moun-

tains, will frequently occasion an overflow if either a thunder-shower or

sudden thawing of snow and ice should set in. In the latter case the

ground might be too hard with the frost to allow the water to run off

readily.

If the overflow should even be inconsiderable, it would still exercise an

injurious influence upon the fishes, as the influx of so much water, which

in all probability would contain unfavorable substances, would be apt to

drive them from their winter retreat.

In summer, sudden, violent rain-showers may cause an overflow

within a few minutes, which will carry off the fishes, and eventually may
destroy all the ponds. To secure against this, the construction of re-

serve-sluices, such as are contrived in artificial ponds, and a wide reserve-

ditch alongside the pond, w^hich is destined to carry off the threatening

high water, are recommended. A small dam between the pond and

brook, instead of the reserve-ditch, will sometimes answer.

Great caution is necessary in the selection of the site for a pond or the

natural pond, which is to be converted into a carp-pond.

Overflows not only injure the ponds and fishes, but may result in a

still worse disaster,— that of carrying away the fishes into strange waters

and destroying the ponds.

The fundamental rule in carp-culture is, that the water be of the same

depth in summer and winter. If the supply of water is too plentiful,

great quantities of mud are carried into the pond, embedding the grass

which grows in it and on its banks: this, in consequence, will rot and

poison the water. The carp immediately desert such water on account of

its offensive odor, and retire from their proper feeding-places to depths

deficient in production of food.

The mud, w'hich is being constantly reproduced, consists of the re-

mainders of plants. From these, different gaseous compounds develop

themselves in midsummer, and the fishes become sickly in consequence.

In this case, especially if they rise to the surface seeking for air, more

water must be supplied through the inlet-sluice, when they will recover

by degrees. A casualty of this description may occur in very large

ponds, though no overflow may have taken place.

Pernicious gases develop themselves from the mud even in winter; but

they rarely have any bad effects, being injurious only if the water is

covered by ice, when the fishes die from suffocation. For this reason

large apertures are cut into the ice for the supply of fresh air.

4. — Slocking (he Ponds, and Care of the Fishes.

To carry on carp-culture in a regular and judicious manner, several

ponds are required, according to the various purposes they are destined

for.
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1. The hatching-pond.

2. The breeding--pond.

3. Tlie; culture or regular carp pond.

The hatching-pond serves more particularly for natural impregnation

and hatching, or rather for natural propagation generally, by placing a

number of male and female fishes into the pond. Here the females drop

the eggs, during the spawning season, upon aquatic plants, where they

are impregnated by the male.

In stocking ponds, three females are calculated to two males, some-

times twice that number, per acre. The females bear a great number of

eggs, as has been remarked before; but the smaller number only aie

impregnated: neither do all these come to life.

The most liberal estimate will not exceed the number of from eight

hundred to one thousand young fishes to one spawner; the aggregate per

acre amounting to from four thousand to five thousand.

It is scarcely possible to say what is the most desirable number of

milters and spawners for stocking ponds, as the views on this subject

differ widely in Europe. I believe, however, the above to be correct, and

it ia accepted as such by all extensive establishments.

The above-mentioned result will be much more favorable if the old

rule, now unfortunately almost forgotten, is observed, — to feed the carp

which are in the spawning-pond, shortly before and during the season of

spawning, so as to prevent their searching for food, which generally leads

them to eat their own eggs. After the fish have laid their eggs, they

must simply be removed from the ponds, which prevents their eating the

eggs. This useful rule, formerly much practised in Europe, has unfortu-

nately fallen into disuse: in fact, it has almost been forgotten, probably

because carp naturally increase very fast.^ By removing the spawners,

three times as many young fish are kept alive than by leaving them in

the spawning-ponds. On no account should too great a quantity of

young fish be placed in a pond. The above-mentioned number of four

thousand to five thousand young fish to the acre requires water which is

very rich in natural food. If there are too many young fish in the

spawning-pond, they grow very slowly, as the pond cannot produce the

1 In Germany this rule is only observed by some small pisciculturists; in France, on

some of the former lordly manors, — in the department of the " Seine inferieure" and in the

department of the " Rhone,"— where they likewise had the custom to plant aquatic plants

{Ultricularia, Phellandriuin, &c.) in loosely plaited baskets, which, when covered with the

impregnated eggs, were transferred to other ponds. Duharael also practised this in his

time. This practice has doubtless led Dr. Lamy of Rouen to his artificial spawning-places

made of reeds. By an order of the Abbot of the Benedictine Convent of Kremsmiinster, in

Upper Austria (founded in 777), of the year 1529, the fishers of the convent domain were

reminded that spawning-carps must be of a certain age and size, and must consequentlj' be

weighed. After spawning, they had to be removed from the pond. This convent is still in

existence, and is the wealthiest convent of the Austrian monarchy, owning upwards of one

hundred and fifty large villages, and possessing a large and valuable librarj' and observatory

and scientific collections. But the order of the good old abbot is no longer observed. Simi-

lar orders were, in former centuries, also given by other convents in Austria, as Lambach,

in Upper Austria, Wellehrad, in Moravia, and others. The fishermen's guilds of Nurem-

berg and Bamberg had, about the year 1600, similar rules, which were placarded in their

guild-halls, and which were strictly observed. At present such rules are not known in either

place.
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necessary quantity of food. Such fish are scarcely one to two inclies

long when they are one to two years old: only the head grows a little,

\Nhilst the rest of the body remains small. As soon as young fish feel

the want of food for any length of time, the gristle and bone of the

skeleton harden, thus bringing its development to a close, not allowing

nature fair play, and the fish remains a cripple for the rest of its life,

even if it is placed in ponds affording unlimited supply of food. It is

therefore better either to place fewer young fish in the ponds or to make
the ponds larger: it \vill be found to pay. The young fish will grow

rapidly; their development will be healthy, and e\ien during the first

year they Avill reach the lengtli of five to six inches. Strong and healthy

fish can thus be placed in the giowing-ponds, and here, too, they will

grow rapidly. If there are too many young fish for the water-area, it is

better to place them in some lake, brook, or river. On no account should

they be kept in the pond. Beginners in carp-culture usually consider it

quite a sacrifice to let so many young fish loose in the open river or lake:

they keep them, and later they will bitterly regret their parsimony, or

rather their imprudence, by having weak or not fully developed fish.

The hatching-pond should not be as large as the breeding-pond: its

depth not to exceed one or one and a half feet. The outer portion, or,

as it is termed, the low-water margin, should generally be from two to

five inches in depth, and from thirty to forty feet in width. Provision

should be made that Fesluca Jiuilans grows there plentifully; for the

fishes give the preference to this plant for the deposition of eggs, as I

before observed. But the bottom of these hatching-ponds must be of

similar construction to that of the larger ones; that is, they must be

provided with the above-described cavities, or kettles, collectors, and

collector-ditches. The "collectors" must be cleaned from the mud
every spring: they need not be as deep in these ponds as they are in

such as are intended for the reception of larger fishes; a depth of from

four to five inches only being required for fishes of minor size. The
hatching-ponds have outlets and reserve-sluices in the dam, at the lower

end or on the sides, to guard against overflows. These ponds must be

secured against the intrusion of pike, eels, bass, cat-fish, tritons, water-

snakes, turtles and water-lizards, rats and water-fowls, or any voracious

animals, and, in the South, the alligator. A fine grating will prevent the

entrance of the former: against the latter various traps are in use, and

other means might be devised. It is of the highest importance that new
ponds be assiduously kept clear of the animals mentioned, and of many
others not named here.

In small establishments, embracing only a few acres, it well be found

advantageous, in spite of the somewhat greater expense, if the ponds

(both natural and artificial), either all or singly, are surrounded by a

very close board fence, three to four feet high, and going four to six

inches into the ground. Such a fence will afford no protection against

aquatic birds, water-snakes, and muskrats; but it will exclude the snap-

ping-turtle, the most dangerous and voracious enemy of fish, which is

more to be feared than either cranes or otters. This detestable animal

has been known to clean a pond of fish, and then, led by its sense of

8
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smell, to follow the fish, going even up hill and against the stream. At
night it seizes the fish, which, not suspecting any danger, rest at the

bottom, with its sharp fangs, resembling shears, and kills them. It is a

peculiarity of carp to keep at the bottom during the night, and likewise

during cold and gloomy weather; and the snapping-turtle would therefore

have many an opportunity of destroying them. Large iron fish-hooks,

with a piece of meat fastened to them as bait, will do good sei-vice, if

distributed in suitable places on the banks. This should be done from

spring to October. The pieces of meat should be of such a size that

even large carps cannot bite them: they will then form a most attractive

bait for the ugly monsters. These hooks should be fastened with a

strong brass wire, as the snapping-turtle could easily bite through twine,

and should be inspected every day.

In placing spawners in ponds, great caution must be practised in their

selection, so that only really healthy fishes may be introduced, and not

such as are aifected by fungous growths, the gelatinous polyp, or other

disease. In Europe the polyp, in particular, has frequently destroyed

the productiveness of ponds for many years.

The newly obtained young fry are left in the hatching-ponds during

the winter, after which they are to be transferred to the larger ponds.

The catching of the j'oung fishes must be done with great care, and the

water must be drained off through the grated outlets very slowly, so that

no fishes may remain in the mud ; for, if a new hatching operation is con-

templated in the pond, the newly hatched fishes will be retarded in their

growth on account of the scarcity of food, this being consumed by any

remaining larger ones. The young fishes must be handled carefully ; for

the slightest injury of the scales may cause disease and death.

The breeding-ponds have the same construction as the hatching-ponds

;

they have dams, reserve-sluices, outlet-channels, collectors, and ditches

in the bottom. The only difference is in being deeper and larger than

hatching-ponds. They have an average depth of one foot and nine inches,

and the width of their shallow borders is from seventy to eighty feet.

The " kettles " have a depth of four and one-half feet from the surface :

their borders are from six to eight inches deep. The growth of grass

should also be advanced in these ponds. In small ones of about four or

six acres, the " kettles " may have a length and width of sixty or seventy

feet.

The stocking of the breeding-ponds takes place in spring, immediately

after the emj)tying-out of the hatching-ponds : it lasts from the latter

part of March until April.

From eight hundred to one thousand breeding-fishes maybe calculated

to an American acre, eight hundred being the average. To cover possi-

ble risks, one hundred more may be added, as in the most successful

pond slight losses are to be expected.

In favorable ponds, where the carp is left to seek its food, it will have

gained a weight of about one and one-fourth pounds in the ensuing

autumn. In small ponds, about one acre in size, where feeding is prac-

tised, they will weigh more.

In the southern countries of Eui'ope, in favorably situated ponds, they
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will sometimes reach a weight of two pounds in the same space of time.

This I found to be the case in Southern France. However, these favor-

able results are only attributable to the mildness of the climate, and I

doubt not that proportionably better results may be arrived at in the

south of this counti-y.

In ponds of small capacity, in which nourishing food is produced in

small quantities, the results of breeding are not very encouraging.

An advantage will be gained in northern, colder countries, by leaving

the young fishes two summers in the breeding-ponds : that is, they are

transferred to a second, larger one, and only fi'om this they pass into the

culture or real carp ponds. This will answer especially well if the bottom

of the pond is poor, or if feeding has not the desired effect.

This method is followed by many competent culturists in Germany and

Austria, who, in the possession of extensive lands and excellent numer-

ous ponds, find it to their advantage, as it enables them to place larger

breeding-fishes in the carp-ponds ; and, though this is done a whole year

later, the loss of time is compensated for by the large size of the fishes

produced in the carp-ponds.

In the spring of the third year those fishes which have been one year

in the breeding-pond are transferred to the carp-ponds, the construction

of which I have described before. Fishes having been kept in the breed-

ing-pond for one summer only, without being fed, will be found to weigh

at the expiration of that time from one to one and one-fourth pounds,

while those which remained there two summers will show a proportionallv

greater increase of weight. In Southern Hungary and Croatia the fishes

kept in the breeding-ponds but one summer occasionally thrive more

favorably. Differences in the ratio of weight are commonly owing, as I

observed before, to climatic influence ; and the greatest and most rapid

increase will be found in localities where there is an early spring and

where the months of September and October are warm, but particularly

where the nights are still and mild during spring and autumn.

Breeding-ponds should have a certain number of fishes only placed in

them when they are stocked, and that number should never be exceeded.

For the culturist it is important to bear in mind, that, the younger the

transferable breeding-fishes are, the less expense they will have caused,

and the sooner their money-value may be realized ; all carps weighing

two and one-half pounds and more being for the market.

To stock a culture-pond of one acre, four hundred to five hundred carp

of one pound in weight will be required : and in the following year, or

rather in the autumn of the same year, when the fishes are taken out for

the market, they will weigh in a good pond two and three-fourths to

three pounds each, or about twelve hundred to two thousand pounds in

the aggi-egate. In some localities only two hundred carp are taken to

one acre of American square measure ; in other places, more.

Pike 1 are frequently put into carp-ponds in Europe without reducing

the number of the carp, one pike being added to twenty-five or thirty of

the former. This is an old practice, which has been proved of great use

1 ilales are selected for this purpose.
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by experience, assisting through the effects exercised in the improvement

of culture ; that is, the favorable progress of the fishes. The carp is a

very indolent fish, which frequently remains for many hours in the same
place at the most favorable period for feeding; namely, in summer. It is

aware of the pike's voracity, and remains always cautiously at a distance

from it. The introduction of the pike is practised for two reasons: (1)

That the carp may not constantly remain in the same feeding-place, but,

frightened away by the pike, may visit others also
; (2) it is done, and

principally so, to prevent the more mature carp from spawning. Should

the spawning occur, as is the case occasionally, the young fry w^ill be

devoured by the pikes, which otherwise would have deprived the large

carps of their food. The pike will also destroy those fishes and their

spawn which had succeeded in getting into the ponds without the knowl-

edge or through the inability of the culturist to prevent it. Great care

is required in the introduction of the pike ; specimens of minor sizes

than that of the carp must be selected. The growth of the pike being

much more rapid than that of the carp (three hundred per cent per

annum), the former should be younger by one year at least than the

latter, so that it may not prove dangerous to the carp. If this precaution

is taken in the introduction of the pike, it will be an actual boon to the

carp-colonies ; for it will not only exterminate by degrees all those para-

sitical fishes which intrude themselves into the ponds, but it will devour

frogs, or the smaller kinds of its own species, as well as water-snakes

and tritons.

Should the pike suffer from w^ant of food, after having cleared the

pond of all these animals, it must be supplied with it. Small spoiled

fishes, or such as have been stunted in their growth, will answer the pur-

pose. If this is neglected, the hungry pike will attack its companions,

the carps; and, though it may not devour them, it will mortally wound

them with its teeth

.

I have so far given the principal traits of natural carp-culture, and

wdll speak more explicitly of the artificial impregnation and hatching of

the carp's eggs in my next report. So far as I know, this latter method

has been little, if at all, employed in Europe, although it offers much
greater advantages for the production of vast quantities of spawn. My
own experiments were rewarded by the best results. I intend continuing

them this summer in Baltimore, and hope to communicate the results

hereafter.

I now proceed to give a few rules of general importance for the con-

struction and management of carp-ponds.

The ponds should have as shallow a border as possible. Their depth

should be in accordance with their size,— one foot in the culture or regu-

lar carp ponds where large fishes are kept; one-half foot in breeding, and

one-fourth to one-half foot in hatching, ponds. The borders should be of

considerable wndth. It is desirable in any case that a great number of

such shallows be contrived in ponds, as these are the principal feeding-

places of the carp.

Another important condition to be considered is this, that the water

in ponds must be of the same depth all the year round, any variation in

this having an injurious influence upon the fishes.
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Ponds of smaller circumference, of from ten to fifteen acres, are,

according to results obtained, better suited for carp-culture than very

large ones, a hundred to a thousand acres in extent. These are fre-

quently found in Central Europe upon tracts of land belonging to some

princely domain. In the former the fish finds more security, the bottom

of the pond being smoother : it also suffers less from the waves, these,

being high and rough in large ponds, becoming very detrimental to the

spawn and breeding-fishes, especially during storms, when they are cast

ashore, and become the prey of water-fowls or perish in some other

manner.

The diminution of water by evaporation must be made up for by a

fresh supply : this, however, must not exceed the quantity actually

needed for maintenance of the regular height of water. Small ponds of

from one to fifty acres' area, which serve some commercial or industrial

purpose, as mills, &c., and which are constantly varying the height of

their water, cannot be considered as favorable for regular culture-ponds.

Although the fishes may grow to a pretty good size in them, they must

still be regarded as belonging to the category of waters for '• free fish-

ing," like lakes and rivers. In these neither the height of water, nor

the hatching of the eggs, nor yet the increase of aquatic animals, can be

regulated at will. Still, leaving these waters to lie waste on this account

would be a pity; for, if stocked with, carp, they will, in spite of all disad-

vantages, remunerate the proprietor, and the care which he bestows on

them will be a source of much pleasiu'e.

I beg to make some remarks, in conclusion, relative to the introduc-

tion of the carp, and its increase in open waters, in which it is solely left

to the care of nature, and to which subject I alluded at the commence-

ment.

We introduce into our waters migrating fishes, such as the salmon and

shad, and find it profitable, for the reason that they consume but little

food in the rivers, growing up in the sea and ascending into fresh water

as large fishes. We also maintain in our lakes white-fish, bass, pike, &c.

These are all fond of animal food and belong in part to the class of fishes

of prey. The carp, on the contrary, lives upon vegetable food, insects,

larvae, and W'Orms; but it never attacks other fishes or their spawn. It

can be produced in masses, and then be transferred into the waters des-

tined for its reception. This can be done either by artificial impregna-

tion and hatching, or in the way of natural increase.

For each of these methods two ways of action are open : (1) the

spawn can be transferred into open water as soon as it is free from the

egg', or (2) the young fishes may be kept in ponds for a season until they

have had time to grow, — that is, for one summer. In the latter case,

the rule, that fishes which are destined for open waters must not be

artificially fed, is to be strictly adhered to. Carp which have been used

to feeding in that manner will not be so apt to find the food for them-

selves which until then had been supplied to them. Tormented by
hunger, they will lose the fear of their enemies, and the consequent

cautiousness, falling an easy prey to them before many weeks will have

elapsed.
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Tf artificial feeding is not intended, the ponds for the reception of the

small fishes must be proportionately larger, so that they may find food in

sufficient quantities in a natural way. Both methods have tlieir advan-

tages. If the young fry is transferred into open water five or six days

after hatching, there will be no necessity for the establishing of large

ponds. A great number of eggs must, however, be hatched in this case;

for the small fishes will be destroyed in vast numbers by their enemies.

The better method of the two is certainly this : to keep the young
fishes in large ponds until the fall, when they will have reached the age

of five or six months. During tliis time they will have had the opportu-

nity to learn how to find their food by their own efforts, such ponds pro-

ducing it profusely to satisfy all their wants, and thus they will be

prepared for their stay in open waters. To carry through the latter

method, a larger extent of water is required, nature itself having indi-

cated precisely the conditions under which and the limits in which the

natural and unimpaired growth of the young fishes may be expected.

They do not require as extensive a pond during the first months of

their development and growth as those whicli have reached a more

advanced age. For this reason it will be more advantageous to choose

the middle way by retaining the young fishes in the ponds for about one

or two months, and then to give them their liberty, instead of transfer-

ring them immediately after the hatching or keeping them for five or six

months. By acting upon this suggestion, the incalculable advantage will

be gained that the fishes profit by the rich food of the open waters

during the season, and will have grown strong enough to fight more suc-

cessfully for their existence. For this purpose establishments for artifi-

cial breeding, constructed with a regard to the demands of climate, are

essentially needful in these open waters, so that the greatest possible

number of eggs may be hatched.

In Europe the subject> of stocking open waters M'ith carp has been

discussed, because there, in its native country, its excellent adaptation

for this purpose has been recognized.

I observed above that this fish is found in great numbers in most of

the European rivers, particularly in the Rhine. Although this river has

a very swift current, which at times forms rapids, here neither mud nor

suitable ground is to be found which would qualify these localities for

feeding-places for the rather indolent carp. Still, there are numbers of

shallows and small creeks, the borders of which are richly oveigrown

with grass and Fe.stuca Jiuitans, where the fishes find food plentiful and

multiply.

The river carp is not as fleshy as the pond carp : this is accounted for

by the great amount of bodily exercise which it is naturally compelled to

take. In many places it is more highly appreciated than the pond carp,

probably because the river-water does not impart to it the mouldy taste

which is sometimes found with the carp inhabiting ponds situated in

marshy localities and morasses which have not a sufficient supply of fresh

water.

The assertion in regard to the preference given to the river carp will

be found to be correct, especially in regard to the Rivers Rhine, Elbe,



1880.] PUBLIC DOCUMENT — No. 25. 63

Weser, Vistula, Loire, Rhone, Garonne, and tlie Danube. The latter is

celebrated in song as the beautiful, blue Danube: in reality its water

has, during the greater part of the year, a grayish-white, rnuddy color,

and a very swift current. It has, however, particularly in Austria,

Hungary, and the lowlands in general which border upon it, numerous

branches which creep along sluggishly, and also many small creeks with

almost stagnant water.

A great number of fishes of prey inhabit this river,— the pike, perch,

the rapacious hucho (Salmo hucho), and, above all, the never-satisfied

wels (Sihiruf! glanis), v^hich, in the low^er Danube, reaches a weight of

five hundred pounds. Its habits being similar to those of the carp, it

lies on the mud banks or feeding-places of this fish, and becomes its most

dangerous enemy and insatiable destroyer, and still the carp increases in

the Danube. From the city of Ulm, where this river begins to be navi-

gable after its escape from the Black Forest, a thousand miles downward

to its mouth on the Black Sea, as also in this one, the carp is found. To
this fact allusion has been made on a former occasion. The carp thrives

best in those parts of the Danube where the water is least clear, — at the

influx of the muddy w^ater of its tributaries. At one time I was present

at a draught of a seine, which took place close to the quay of the city of

Pesth, in Hungary, and was arranged by Mr. Szihelsky Ferentz. At
that point the river is constantly ploughed by steamers, steam-tugs, canal

and ferry boats, and it would have seemed that there could not be many
fishes there

;
yet three hundred fine carp, weighing from one to five

pounds each, were taken in one dranght of the net, within the distance

of about one-quarter of an English mile. The carp is partial to this

locality, because it finds abundant food there in the oiTal from kitchens,

slaughter-houses, breweries, and the sewers of both the cities of Ofen

and Pesth. In the European lakes — for instance, in the lakes of Con-

stance, Zurich, and Geneva— the carp comes sometimes from these into

the ports to seek for food.

Comparing the water of the Danube with that of the Mississippi, I feel

convinced that I may safely assert that the carp would thrive excellently

in the latter, although its water appears to be even more muddy and

rapid than that of the Danube ; and I believe this to be true of the Mis-

souri and Ohio and many others of its tributaries. The Mississippi has

near its borders many spots where the current is slow, and which are par-

tially covered with vegetation. There are also numerous creeks, where

the fishes would find food plentifully in the alluvial mud on the banks.

What has been said of the Mississippi will be found to be the case with

many other, or probably nearly all, American rivers. They will be found

to be adapted for the introduction of the carp, so long as they are not moun-
tain torrents which have to break their way through rocky and pebbly

ground. The increase of this fish is of great importance from an eco-

nomical point of view, especially so in regard to the south-western waters.

Under the present circumstances it is to be hoped that the endeavors

which have been made for this purpose may before long be rewarded by
success, and become a fait accompli, and that the difiiculties which will

have to be overcome may not prevent the achievement of it. The effort

will and must meet with success at last.
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5. — Talcing the Fish from the Ponds.

The emptying-out of ponds demands the greatest caution and attention.

The water must be made to flow off very gradually through the several

outlets, all of which are to be kept open at the same time. It requires

frequently from ten to eighteen days to draw off the water. The fishes

are driven carefully and slowly with. boats into the principal ditches.

They must not be chased on any account, or they will bury themselves in

the mud. Occasionally many thousands will do so within a few moments,

and will remain there, pressed together closely, and so perish through

suffocation. This is recorded as having occurred from time to time,

when, during the process of driving them into the ditches, the fishes were

startled by some unknown cause, and all sank into the mud instantane-

ously. Through the impossibility of extricating them speedily enough,

many hundreds and even thousands perished, the owner sustaining heavy

losses in consequence. To guard against such an emergency, prepara-

tions should be made for an immediate supply of water in similar cases,

in order to save the fishes. If the fishing-out progresses in the regular

manner, the fishes will by degrees draw off from the ditches into the col-

lector. The collecting takes from five to six days in large ponds, con-

taining frequently one hundred to four hundred tons of fishes. Care

should be taken, that crowding them together may be avoided. On the

evening before the fishing-out, when the water of the pond has been

diminished to the depth of half a foot, those fishes which have been col-

lected are shut off from the pond by a large net ; and in the early morning,

at the dawn of day, they are caught. As so large a number of fishes

cannot be disposed of at once, they are transferred to the so-called mar-

ket-ponds, from which they are sold by degrees to fish-dealers. These

market-po^ids are quite small, capable of holding from two thousand to

three thousand pounds of fish only, and are supplied with running water.

Those who never saw the fishing-out of a carp-pond can scarcely im-

agine the beautiful sight of so many thousand fine fishes, fat and well

fed, raising their high, broad backs, and thick, puffy lips above the water;

their heads side by side ; all being nearly of the same size, weighing from

four to five pounds ; their bodies closely pressing against each other, look-

ing like an immense herd of sheep imprisoned in one large net upon a

circumference of three thousand to four thousand feet. Closer and closer

the circle is drawn around them, until its extent measures only about

two acres, when they are caught by thousands, weighed in lots of one

hundred pounds, and then they are placed into the market-ponds. 'J'he

pikes, which have reached an almost equal weight, are put into pike-

ponds. It requires often two or three days to weigh the fishes, ponds of

one thousand or two thousand acres' area containing on an average two

hundred tons of carp and twenty tons of pike ; tench and other fishes not

included.

I assisted once at the fishing-out of one of these ponds, which took

place in the neighborhood of the town of Guben-Fleitz, province of Bran-

denburg, Germany. The pond was the property of a competent culturist

and valued friend, Mr. Thomas Berger of Georgenhof, near Cottbus-
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Peitz. The ponds in which this gentleman carries on carp-culture exceed

the extent of six thousand Prussian acres. The pond which was fished

out at the time I speak of was but a small one, not more than two hun-

dred acres in size
;
yet, to my surprise, I found that the greater number of

the fishes were fine specimens of about three pounds' weight, though they

were but in their second year, having weighed no more than one and one-

fourth pounds five short months before (the fishingout took place at

the beginning of October), and they had attained to this great weight in

a comparatively very limited space of time. Several establishments of

this kind are located in that district, and they commonly belong to some
large princely domain (crown property). They are, like all large fisher-

ies, admirably managed, and the results are most satisfactory.

6.

—

Mixed Carp-CuUure.

We have so far spoken of carp-culture, according to the different age

of these fish, in special ponds (hatching, breeding, and carp ponds),

termed "class-culture" in Central Europe. We must now speak of

another method pursued in so-called "mixed ponds," in which there

are fish of all ages, from one year to eight to ten years.

Not much can be said regarding this method, as there are no hatching

and breeding ponds, but only one pond, which, however, must combine

all the characteristics of the class-ponds. It must therefore have shallow

places, overgrown with grass or aquatic plants {Fcstuca Jluitans and Phel-

landrium), for the spawners and the young fish, and also places, eight to

ten feet deep, for the larger fish. If such a pond is to yield some profit,

it must also be particularly rich in food. A natural pond may be used,

or, if such a one is not found, it may be artificially constructed. It is

indispensable, however, that such a pond should have the same depth of

water all the year round ; and it should be so arranged that even the last

drop of water can be let off, as occasionally even the smallest fish, meas-

uring only two to three inches in length, must be taken out. Such
"mixed ponds " must likewise have " collectors " and "collector-ditches."

It will also be found very useful to construct a sort of hatching-place on

some flat and sunny place near the bank : i.e., a so-called cut in the

bank, measuring forty to one hundred feet in length and thirty to fifty

feet in breadth, and having a depth of five inches to one and one-half

feet. This cut should be thickly planted with the above-mentioned

aquatic plants, and ought, so to speak, to be the only place in the pond
where carp can ascend from the depth in order to deposit their eggs con-

veniently and engage in the spawning process-

As soon as this has taken place, the entrance to this cut is closed with

a net, so the eggs cannot be eaten by the fish. This net may be removed
when the young fish have come out of the eggs; but it is preferable to

leave it in its place for some days, that the young fish may be able to

feed for some time undisturbedly.

In Europe this method was generally adopted by beginners in carp-

culture, commencing with a " mixed pond," and gradually proceeding to

the small "hatching-pond," and finally to the " breeding-pond," as the

great advantage of separate ponds for the different ages of fish over the

"mixed-pond" system soon became evident.

9
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In such a "mixed pond" no pike must be kept for regulating the

stock, as may be done in a class-pond; for all the small fish would then

soon be devoured. It must be made a strict rule, that, with the excep-

tion of the tench (Cyprlnus tinea), no other kind of fish, however harm-

less, is allowed in the pond. Tlie tench is related to the carp: but it

spawns four to five weeks later; so there can be no danger of cross-breeds.

Great care should be taken that no gold-fish (Cyprinus carpio auratus)

or bream (Brama) get in the pond ; for these fish would soon mix with

the carp, and tend to degenerate the breed. Such fish should therefore

be removed or killed at once. The gold-fish, especially the milter, swims

in spawning-schools like the carp, and at the very same season. It thus

spoils the eggs of the carp, as all eggs which it impregnates will pro-

duce spotted fish, having at least a silvery streak, one-fourth to one-half

inch long and one-eighth inch broad, between the caudal and the dorsal

fin. Such bastards (the cross-breeds of gold-fish and Carassius also re-

semble them) do not grow larger than gold-fish, and have as many bones.

They are unfit for table use, and entirely unsuited for ornament, as they

are neither genuine carp nor gold-fish, and are disagreeable objects in the

eyes of the scientist or connoisseur. If such fish are not removed imme-

diately, the consequence will be another cross-breed during the next

spawning season,— for such a hybrid spawns, like the gold-fish, when it

is a year old, — and the breed of carps would degenerate still more. It

is best to kill such worthless cross-breeds at once, as they are apt to give

great trouble.

I would embrace this opportunity to impress, upon every carp-culturist

who intends to make breeding experiments with any carp procured

through the United States Fish Commission, the importance of having

if possible only one of three above-mentioned kinds of carp, unless he

can have every kind in a separate pond. Thus, the common carp (^Cypri-

nus carpio communis) should never be placed in the same pond with the

" mirror carp" or the " leather or naked carp " (Cyprinus carpio alepido-

tus, coriaceus vel nudus), nor should the two last-mentioned vai'ieties ever

be in the same pond. Cross-breeds would invariably be produced, and

in such a manner that one would have neither genuine common carps nor

genuine mirror or leather carps, but a cross-breed of all the three varie-

ties. Not even when quite young and not yet capable of spawning

should these varieties be put together, because, even if they are kept

strictly separate during the spaw-ning process, the young fish would never

have the sharply marked characteristics of their variety as regards form

and color, but would approach nearer to the "mirror carp" and the

"common carp." The carp has a striking tendency, when Jiving with

other varieties, to approach the primitive form of the common carp, and

finally to be merged in it. These beautiful varieties should therefore be

kept strictly separate. Lack of ponds or any other reason should never

induce people to mix them.

If the breeding experiments are to be accompanied by good results, a

pure variety should be selected, and the finest and best milters and

spawners, showing strongly all the characteristics of their variety, should

be procured; and the experiments will be crowned with success.
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I must return to the so-called " mixed culture," by mentioning that it

is not to be recommended. In Central Europe it is never practised by

scientific pisciculturists, but only by small operators mostly in so-called

"peasants' ponds." This method does never yield a certain and truly

profitable result.

7.

—

Feeding the Carp.

In conclusion, I will make some remarks on the feeding of carp in

close ponds. It is not every natural pond which is a good pond, having

the essentials of a good soil at the bottom, and capable of producing suffi-

cient food for the fish. If these conditions are wanting, the fish must

be fed. This is, as a general rule, only necessary in ponds with sandy

bottom without any clay. As I have said before, I am not in favor of

feeding fish, as my stand-point is that of the rational culturist, sharing the

opinion with most of the prominent pisciculturists of the Old World,

that the carp should find its own food in the ponds.

If, however, the nature of the bottom demands artificial feeding, or if

suitable food can be had at a remarkably cheap price, the feeding should

be done with great caution. Never feed in one and the same place. Even

if the pond be very large, distribute the food in different places near the

banks. If the food is always put in one place, or even if it is distributed

over two places, the carp will stay in the neighborhood of these places,

will become languid, and, instead of scouring the other parts of the pond

in search of food, will remain at the bottom. It will even, if surrounded

by the richest food, grow fat, but never have any firm flesh: nor will it

ever grow much in length, as the somewhat phlegmatic fish does not get

the exercise which favors its growth.

Never give them much food at one time, but by degrees, in small

quantities,— never during the day, but either early in the morning or in

the evening. During the hot season only feed them late at night, be-

cause the carp, if it has eaten sufficiently in the morning, will remain at

the bottom all day; while, during the higher temperature of the water, it

is necessary for its health that it should swim round, and get a change of

water. It is therefore useful to place in ponds containing large carps a

limited number of pike, which, however, must be smaller than the carp.

The carp fears the pike, and flies from it. If there are pike in the pond,

the carp will get more exercise, and will seek natural feeding-places,

whither, on account of its innate sluggishness, it would never have gone.

Pond carp are accustomed to other food than the river carp. The
former confine themselves to worms, larvae, and plants; while those living

in streams find all sorts of animal and vegetable refuse. These latter can

also stand a greater amount of food, as the current naturally makes them

take more exercise, thus increasing their appetite. It is different with

the pond carp: if you give it too much food, it will not take any more

than is necessary to satisfy its hunger. The remnants will remain at the

bottom, and, if their quantity be considerable, they will spoil the water.

If these remnants are chiefly animal refuse, as flesh or blood, fungi will

grow on them, and will then produce, as with the salmon and trout, dis-

eases of the skin, the gills, and, in the case of the carp, sometimes in-

ternal diseases.
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The writer once had the following experience: During his absence a

number of large carp were fed on coagulated blood, which had begun to

putrefy. The fish devoured it eagerly, got sick, and most of tliem died in

a few days from an inflammation of the intestines. Spoilt food should

never be given to fish. If slaughter-house or kitchen refuse can be had,

give these, chopped up small about the size of peas. Never give so

much that remnants remain for any length of time in the water and

begin to putrefy. Let no one be induced, by the circumstance that the

carps like to eat the dung of hogs, sheep, and cows, to feed them on any

putrefying matter. There are instances on record that thereby epidem-

ics, particularly diseases of the scales, have originated.

The carp likes, above every thing else, vegetable matter, such as cab-

bage, lettuce, boiled potatoes, corn, turnips, pumpkins, melons, &c.

The refuse of malt from breweries and distilleries is also very good

food for carp; and, wherever such refuse can be had, it should be given

to the fish.

The small pisciculturist, having a pond of perhaps one to two acres

near his house, will often be able to feed his fish on refuse, as he will

always have it fresh from the kitchen and stable.

In conclusion, I earnestly recommend Ihe culture of the carp to all

pisciculturists. If the value of the carp for table use has once been

recognized, it will become a highly esteemed fish, especially in the neigh-

borhood of large and populous cities, and its culture will yield a larger

and more certain profit than the expensive trout.

8. — Extent of Carp-Culture in Europe.

In Europe many thousand acres of artificial waters are to be found.

In these enormous quantities of carp are bred. Some of these ponds,

or rather lakes, have an extent of about one thousand to two thousand

acres. They are provided with gigantic dams, many of them sixty feet

high. By these the water is closed in into broad valleys, containing no

other fishes than carps from four to five pounds in weight. If we con-

sider the size of these lake-like ponds, surrounded by enormous dams

which are overgrown with oak-trees one hundred to three hundred years

old, series of three and more of these lakes being not uncommon, then

we can form some idea as to the remunerativeness of these establish-

ments, particularly in Bohemia.

The standard establishment with regard to the most extensive busi-

ness transactions is found in Austria. The. Prince of Schwarzenberg,

of whom I have spoken previously, possesses more than two hundred

and fifty ponds of large size; the smallest having about ten acres', the

largest two thousand acres' water extent.

We find many villages where ponds of fifty to two hundred and more

acres are maintained at the expense of the community.
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Returns of Weirs, Seines, and Gill-Nets.

The number of these from which returns have been received since the

passage of Act (chap. 104, 187G) is as follows: —

1880. 1879. 1878. 1877. 1876.

Sea-seines

Weirs ......
Gill-nets ......
Sundry fresh-water fisheries .

26
66
71
48

34
53

100
46

34
52
97
55

35
56

120
42

17
24
16

During the past season, as compared with that of 1879, the weirs

have taken less shad, alewives, mackerel, scup, and blue-fish; and 7nore

herring (large increase), striped bass, squeteague, Spanish mackerel, flat-

fish, and menhaden (very large increase). The seines, less herring, scup

(very great decrease), squeteague, mackerel, tautog, blue-fish, frost-fish

(strong decrease), perch, and smelts; and moi'e shad (very great increase),

striped bass (double), alewives (fourfold), flat-fish (threefold), menhaden-

(very great increase), and eels. The gill-nets, less alewives (hardly any),

striped bass (very few), squeteague, blue-fish^ tautog, flat-fish (strong

decrease), menhaden (hardly any), and eels (few); and more shad

(twenty-fold), herring, scup (the last two fourfold), and mackerel (three-

fold). The fisheries of the Taunton River and those of the little streams

show a large increase of shad and alewives; while the shad-fisheries of

the Merrimack and Connecticut continue to languish and dwindle.

These fine streams together produced only two and a half times as many
shad as the little Taunton.
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Table No. IV.

—

Connecticut River Seine-

Town. Name.

Agawani ....
South Hadley .

Springfield ....
A. Converse
A. J. Hills
C. C. Smith
J. O. Learv
R. H. Parker .....

1,324
459

4,098
107

1,1.39

2

Total .... 7,727 2

Table No. V. — Merrimack River Seines.

Town. Name.

1
.2

<

c
o
s

CS

1

North Andover
Bradford .

West Newbury
Newbury

Amesbury .

Madison Kimball .

H. A. Nisbett .

W. P. Goodwin
A. E. Larkin .

A. C. Nelson .

Ira P. Newton
Jonathan Morrill .

639
16
6

1,478

- 3 ! 5
-

:

-
[

3

1,800 - -
21,950 - ' -
8,650 - -

- - 2

Total . 2,139 32,400 3 ^ 10
!

Table No. VI. — Taunton River Seines.

Town. Name.
'6

i

<

i
a

1
'B

Berkley

Dighton

Middleborough
Raynham .

Taunton
Somerset

Nichols & Shove
E. Hathaway
I. N. Babbit
Fred. P. Case
N. Chase and others
C. N. Simmons .

George Brayton .

G. B. & E. Williams
W. A. Robinson .

J. W. Hart .

George H. Simmons

575
550
674
350
280

1,000

483
553
356

154,000
150,000
94,716

120,000
50,000

150,000
70,060

269,380
95,812
111,900

8,480

30

Total .... 4,821 1,274,348 30
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Table No. VII — Other Fresh- Water Seines, or Dip-Net Fisheries.

CO S
i
C3

Town. Name. > £ £ H

5 P
S

"Wevmonth Weymouth Iron Company _ 132,875 _ _

Kingston Cobb & Drew . 450 11,847 - - -

Plymouth William S. Hadaway - - 10,000 _ -

M. B. Marble .
_ 12,219 - 1 -

Sanchvicli J. G. Battles 2 271,200 - _ -

Town of Sandwich 2 186,400 - _ -

Barnstable Nine Mile Pond Fisl1 Co ; 68,800 _ - -

Brewster Y. B. Newcomb - 54,896 - _ -

Wellfleet Georore Baker .
- 42,516 - - -

Harwich . T. Ellis - 180,058 - - -

Dennis . AV. Crowell - 4,3<10 - - -

Yarmouth D. L. Baker - 7,800 - - -

Mashpee . M. Amos . 17 34,475 - - -
'« W. R. Mingo - 8,800 - - -
'< George T. Oakle V !

- 2,050 - 1 -
'< W. H. Simon - 2,780 - - -

Falmouth A. R. Baker - 7,400 - - -

East Wareham, George Sanford - 326,400 - - -

Fall River C. V. S. Remington - 12,000 - - -

Marion . C. A. Hammond - 6,158 - 3 -

A. F. Holmes .
- 476 - - -

Mattapoisett . A. H. Slmrtleff .
- 273,132 - - -

Westport S. J. Tripp .
- 14,799 106,330 924 4,606

" L. White .
- 2,908 - - -

Chilraark H. M. Smith, Estate of - 31,468 - - -

Total . 471 1,695,847 116,330 929 4,606

Table No. VIII. — Seine-Fishery at Mouth of the Merrimack.

60
c

£ i i
OJ to

1 1 s
s 3

N. Lattime 20 9,500 29,300 600 12 20 15




