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Com m om w altl) o f iftassadjusctts.

REPORT OF THE COMMISSIONERS.
To I l ls  Excellency the Governor and the Honorable Council.

The Commissioners on Inland Fisheries beg leave to pre
sent their Seventh Annual Report.

The case of the Commonwealth vs. Holyoke Water Power 
Company, decided by the highest judicial tribunal of this 
State, and appealed by the defendants to the supreme court 
at Washington, will undoubtedly be reached during the pres
ent term of that court. This company, with a persistency 
worthy a better cause, seem determined to contest every inch 
of ground, and to throw all obstacles possible in the way to 
prevent a passage for fish over their dam.

Annoying as this has been to the several States interested 
(which have waited from year to year for a decision upon this 
question), it nevertheless has not been without some advan
tage. The experience which the Commissioners have had in 
the construction of fishways will probably lead to a more 
successful passage-way over this dam than would otherwise 
have been built.

A l e w i v e s  (Alosa Tyrannus).
This easily cultivated fish is rapidly increasing. In many 

places where they had been entirely destroyed, the ponds 
have been re-seeded and fishways built over the darns to 
enable them to reach their spawning grounds. There are 
quite a number of small streams now producing annually, 
something over a hundred tons of food, sold at a price one- 
fiftli of that of common beef. The investigations of Colonel 
Lyman and Professor Baird show pretty conclusively that



the decrease of these fish had a marked influence on the hay 
and shore fisheries. The immense number of alewives that 
formerly went down to and returned from the sea, attracted 
the larger fish inshore, by providing them with no inconsid
erable amount of food. “ The rule holds good for all animal 
life—where their meat is there will they be.”

Shad (Alosa Prcestibilis).
From the building of the Lawrence dam, to the closing of 

the Merrimac River in 1866, by an Act of the legislature, 
the shad had gradually decreased until all the seining grounds 
below the dam, except three, had been abandoned as worthless.

It is evident, from the limited extent of breeding grounds, 
and the excessive fishing, that had the Statg not taken some 
steps for their protection, the shad would all have been 
destroyed. No objection against the closing of the river was 
urged by the fishermen, and no complaint was made until 
within the last two years, when some of them discovered, 
through a violation of the law, that there had been a large 
increase of fish, since which they have been untiring in their 
endeavor to remove all restriction. It is a matter of regret 
that the fishermen of the Merrimac do not see and under
stand that the efforts in restocking the river are for their 
interest as well as rendering a simple act of justice to New 
Hampshire. Fish return to the place of their birth, and no 
matter how good the fishway may be at Lawrence, no consid
erable run of shad will ever pass over until they are bred 
in large numbers above. The increase of fish has largely 
increased the amount of spawn, and during the last two 
years over eight millions of young shad have been hatched 
and turned into the river, mostly above Lowell. Shad hatch
ing was not commenced on the Merrimac until some time 
after the experiments were begun on the Connecticut. The 
fish were so reduced in numbers that but little could be 
expected in the beginning. As late as 1870, the whole num
ber of shad taken at North Andover did not exceed 781; 
spawn, 2,160,000. The increase predicted for 1871 was real
ized, the number of fish taken, being 4,336; spawn, 4,530,- 
000. Hatching was continued at North Andover, during the 
past season with the following results :—



DATE. Shad
taken. Males. Females. Air at 

6  A. M.
Water at 
6  A. M.

Weather. No. of Fish at each Sweep. Spawn
taken. Time of Hauling Seine.

J u n e  2, 09 50 19 58 03 C loudy, 35, 16, 10, 6, 2, . 50,000 5, 6.30, 7.30, 9, 10, p .m .

3, 60 38 22 54 63 B rig h t, 12, 15, 11, 8 , 8, 6, . 60,000 5, 6, 7, 8, 9.30, 10.30, r.M.

4, 46 32 14 58 60 Storm y, 1, 8, 12, 8, 6, 7, 4, . 100,000 3, 4.30, 6, 7, 8.30, 9.30, 10.30,
P. M.

5, 8 5 3 52 58 V ery  sto rm y , . - -  -

6 , 7 5 2 54 56 C lear, 0, 0, 6, 1, . - 1, 2, 5, 7, p .m .

7, 23 16 7 58 60 P leasan t, . 11, 7, 5 , .........................................
A. M. P. M.

- 4.30, 6, 7.30.

8. 74 51 23 58 62 C h an g eab le , 1, 2, 5 ;  11, 19, 21, 87, 50,000 8.30, 10, 11.30, a .m . ; 1, 3, 4.30, 
6, 7, p .m .

9, 85 58 27 62 64 C lear, 11, 12, 15, 13, 19, 8, 7,
A. M. P. M.

40,000 5, 6, 7, 8, 8.30, 9.30, 10.30, p .m .

10, 132 91 41 62 64 Show ers, . 11, 13, 8 ;  15, 19, 21, 22, 15, 8, 225,000 8.30, 10, 12, a .m . ; 1.30,3, 4 ,5 ,  
6.30, 7.30, p .m .

11, 73 43 30 64 64 C lear, 8, 7, 9, 28, 10, 4, 5, . 125,000 2, 3, 4, 5, 6.30, 7.30, 8.30, p .m .

12, 0 4 1 68 66 Severe  show ers, 0, 3 , . 2 , .........................................
A. M. P. M.

- 2, 3, 7.30, p .m .

13, 126 83 43 68 67 C lear, 22, 11, 8, 7, 27 ; 18, 12, 15, 6, . 75,000 2, 3, 4, 5.30, 6.30, 7.30, 8.30, 
9.30, 10.30, p .m .

14, 178 111 67 62 68 Show ers, . 25, 18, 16, 10, 37, 45, 24, 3,
A. M. P .  M .

200,000 1.30, 3 ,4 , 5, 6 ,7 ,8 .3 0 ,9 .3 0 , p .m .

15, 77 50 27 60 69 C lear, 0, 3 ; 8, 15, 30, 14, 7, 150,000 5, 6, a .m . ; 2, 4, 6, 7, 8.30, p .m .
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Ju n e  16, 32 15 17 GO 68 C lear, 6, 8, 13, 5, 200,000 5, 6, 7.30, 9, p .m .

17, 45 29 16 62 70 Clear, 5 ,3 ,2 ,1 7 ,1 1 ,7 , 100,000 4, 5, 6, 7.30, 8.30, 10, p .m .

18, 51 30 21 65 72 C lear, 20, 9, 5, 6, 8, 3, . . . 125,000 7, 8, 9 10, 11, 12, p .m .

19, 85 49 36 68 72'- C lear, 2, 10, 15, 24, 18, 10, . 200,000 4, 7.30, 8.30, 10, 11, 12, p .m .

20, 64 37 27 65 72 C lear, 8 ,7 ,1 9 ,1 5 ,1 1 4 , 50,000 7.30,8.30,10,11,12,p .m . ; 1, a .m .

21, 40 23 17 - - C lear, 9, 8, 10, 7, 6, . 50,000 7, 8.30, 9.30, 11, 12, p .m .

22, 87 54 33 65 73 C lear, 30, 32, 15, 10, . 150,000 8.30, 10, 11.30, 12.30, p .m .

23, 70 42 28 61 72 C loudy, 25, 30, 10, 5, . 150,000 8.30, 10, 11.30, 12.30, p .m .

24, 133 99 34 61 71 C loudy, 8 0 ,3 6 ,1 1 ,6 ,  . . . . 350,000 8.30, 10, 11.30, 12.30, p .m .

25, 76 53 23 61 68 R ainy, 12, 44, 13, 7, . 125,000 8.30, 10, 11.30, 12.30, p .m .

26, 111 92 19 62 20 C loudy, . 4, 55, 36, IS, 7, . . . 150,000 4, 8.30, 10, 11.30, 12.30, p .m .

27, 38 26 12 62 71 C loudy, 12, 15, 8, 3, 75,000 8.30, 10, 11.30, 12.30, p .m .

28, 32 14 18 62 71 Show ers, . 15, 12, 5 , ......................................... 200,000 8, 9.30, 10.30, p .m .

29, 21 6 15 72 73 C lear, 5 , 1 2 , 4 , ......................................... 100,000 8, 9.30, 11, p .m .

30, 26 4 22 72 73 C lear, 8, 12, 6 , ......................................... 200,000 8.30, 10, 11.30, p .m .

J u ly  1, 20 8 12 75 74 C lear, 13, 5, 2 , ......................................... 100,000 8.30, 10, 12, p .m .
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DATE. Shad
taken. Males. Females. Air at 

6 A. M.
Water at 
6 A. M.

Weather. No. of Fish at each Sweep.
Spawn
taken.

Time of Hauling Seine.

July 2, 58 40 18 62 73 Cloudy, 19, 2 0 , 1 9 , . . . . 1 2 5 ,0 0 0 8 .3 0 , 10 , 12 , p .m .

3 , 40 17 23 76 7 4 Thunder storms, 1 5 , 2 0 , 5 , ................................................ 2 5 0 ,0 0 0 8 , 9 .3 0 , 12 , p .m .

4 . 19 6 13 72 75 Showers, . 12, 5 , 2 ....................................................... 1 0 0 ,0 0 0 8 , 9 .3 0 , 11 , p .m .

5 , 16 10 6 7 4 72 Clear, 10, 4 , 2 , ................................................ 1 00 ,000 8 .3 0 , 9 .3 0 , 1 1 .3 0 , p .m .

6, 26 1 19 66 7 4 Clear, 8 , 5 , 6 , 1 , ................................................ 1 50 ,000 8 , 9 .3 0 , 11 .3 0 , p .m .

7 , 37 6 31 65 7 4 Clear, 2 0 , 1 2 , 5 , ............................................... 1 50 ,000 8 .3 0 , 10 , 1 1 .8 0 , p .m .

8 , 15 5 10 65 72 Showers, . 10 , 3 , 2 , ............................................... 1 0 0 ,0 0 0 8 .3 0 , 9 .3 0 , 11 , p .m .

9 , 16 3 13 70 7 4 Clear, 8 , 5 , 3 , ............................................... 1 0 0 ,0 0 0 8 .3 0 , 10 , 11 , p .m .

10, 28 17 11 70 7 4 Showers, . 2 0 , 5 , 3 , ............................................... 100 ,000 8 .3 0 , 10 , 11 , p .m .

11, 31 14 17 66 74 Clear, 11 , 15 , 5 .................................................... 1 00 ,000 8 .3 0 , 10 , 1 1 .3 0 , p .m .

12 , 54 20 34 72 7 3 Clear, 3 6 , 1 2 , 6 , ............................................... 3 0 0 ,0 0 0 8 .3 0 , 10 , 1 1 .3 0 , p .m .

13, 17 9 8 - - Clear, 9 , 4 , 4 , ............................................... 5 0 ,0 0 0 8 .3 0 , 10 , 11 .3 0 , p .m .

14, 13 5 8 70 74 Clear, 6 , 4 , 3 , ................................................ 5 0 ,0 0 0 8 .3 0 , 10 , 11 .3 0 , p .m .

15, 16 7 9 72 75 Clear, 8 , 5 , 3 , ............................................... 3 0 ,0 0 0 8 .3 0 , 10 , 11 .3 0 , p .m .
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July 16, 19 11 8 72 76 Clear, 12, 5 , 2 , ............................................... 5 0 ,0 0 0 8 .3 0 , 1 0 , 1 1 .3 0 , p .m .

17, 39 20 19 60 7 3 Clear, 20 , 12 , 7 , ............................................... 2 2 5 ,0 0 0 8 .3 0 , 10 , 1 1 .3 0 , p .m .

18 , 18 10 8 68 74 Cloudy, 6, 10 , 2 , ............................................... 7 5 ,0 0 0 8 .3 0 ,1 0 ,  12 , p .m .

19, 37 20 17 65 7 3 Cloudy, 2 0 , 1 2 , 5 ,  . . . 2 0 0 ,0 0 0 8 .3 0 , 1 0 , 12 , p .m .

2 0 , 15 10 5 60 72 Clear, 8, 5 , 2 , ............................................... 4 0 ,0 0 0 9 , 10 , 11 , p .m .

2 1 , 15 10 5 66 72 Clear, 11 , 4 ............................................................ 5 0 ,0 0 0 9 , 1 0 .3 0 , p .m .

22 , 9 6 3 66 69 Clear, 6, 3 , ................................................ - 8 .3 0 , 11 , p .m .

23 , 15 10 5 66 72 Clear, 8, 5 , 2 , ............................................... 7 5 ,0 0 0 8 .3 0 , 10 , 11 .3 0 , p .m .

24 , 6 4 2 60 69 Clear, 6 , 0 , .............................. 5 ,0 0 0 8 .3 0 , 11 , p .m .
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The total catch was 2,447. Amount of spawn taken, 
5,925,000, being 1,397,000 over last year. The catch of tish 
was not so great as that of the year previous. This was in 
part owing to the high water, frequent thunder-storms, and 
the fact that the number of days’ fishing was considerably 
less. Near the close of the season the dry method of 
impregnation, elsewhere detailed, was used with excellent 
results. There has been an increased run of fish over the 
Lawrence fishway during the past season. Mr. A. C. Hardy 
was informed, on what he considered good authority, that a 
shad was taken last spring, with a dip-net, near Nashua.

On the Connecticut River, shad hatching was commenced 
by Seth Green, at Holyoke, in the spring of 1867, and with 
the exception of one year has been continued to the present 
time.

If there was any advantage to be gained by artificial prop
agation, some evidence thereof was to be looked for in 1870. 
To the surprise of the fishermen, who had laughed and made 
fun of Mr. Green and his shad-boxes, in the spring of 1870 
the river swarmed with shad. Mr. John W. Bill, a gentle
man long connected with the fisheries of the Connecticut, 
writes to the commissioners of that State :—

“ Yours requesting my views concerning matters pertaining to 
your commission has been received, and in reply will say, I regard 
the artificial propagation of fish in the waters of our State as no 
longer a debatable question, but in fact an eminent success. For 
years I was skeptical on the subject, but the stern logic of facts is 
stubborn, and now I cheerfully acknowledge that that which I had 
considered visionary, or only theoretical, is fully sustained by incon
trovertible evidence. For many years prior to 1870, the catch of 
shad in the river had been annually diminishing, until it seemed to 
be only a question of time when the shad, like the salmon fisheries, 
should be known only as one of the productions of the past; yet 
brighter days are dawning on this large interest. The number of 
shad taken from the river in 1870 and 1871, was greatly in excess 
of any year during the last decade, and the large increase of small 
shad was particularly noticeable during the last two fishing seasons, 
which practical fishermen, with scarcely an exception, attribute to 
their production by artificial means.”

Mr. J . Marston, of Old Lyme, writes:—



“ At my seining ground the number of shad caught in 18G8 was 
2,531 ; in 1871, 7,000,—nearly double what was caught in any one 
of the four preceding years. The increase of small shad has been, 
for the last two years, very great; the number sometimes enclosed 
and drawn near shore has been perfectly astounding.”

Dr. Wm. M. Hudson speaking of the past season, 1872, 
says:—

“ Shad were more plenty and cheaper this year than ever. The 
New York market was so completely glutted with them that the 
dealers refused to receive more than a certain number at any price.”*

The following extract from the report of the commis
sioners of Connecticut, gives the number of spawn hatched 
at Holyoke during the season of 1871 :—

“ On the loth of June jrour commissioners commenced at South 
Hadley Falls to talcs the ova from mature shad for the purpose of 
hatching them in boxes placed in the river, as has been done since 
1867, with the single exception of the year 1869. Mr. Charles C. 
Smith was engaged as superintendent of the work, and it is but just to 
say that he gave his whole time and attention to ;t, and proved 
faithful and efficient.

“ By the kindness of the Massachusetts Commissioners, expressed 
through Colonel Theodore Lyman, the hatching apparatus belonging 
to that State was placed at the disposal of the operators, and was 
used throughout the season. The taking of ova continued until the 
10th of July, when the fish had decreased in numbers to such an 
extent as to make further attempts useless.”

* The price was reduced from eighteen to three dollars per hundred.



NUMBER OF SHAD TAKEN. a THERMOMETER. Fry turned into 
the River.

D A T E . InOU iiiYlvlj. X 111 XIA UL. XiN Ul 11X11. General Remarks.

o Male. Fcm. Male. Fem. | Male. Fem. Male. Fem.
a s* 

w \ h i . 1 p . m . P.M. A .M . 1 P.M. P.M. Lot. Hour.

J u n e  15 , 1 12 13 13 15 10 12 1 4 5 ,0 0 0
16, 2 4 8 6 12 n 1 - - 1 8 7 ,0 0 0 64 85 62 64 68 68 *_ - _
17, - 29 19 - - - - - - 63 81 60 63 68 65 - - S outh  w in d ; no  m a tu re  ova.
18 , — 59 59 5 4 68 67 67 — W in d  N . E . , ;  1 P .  M ., S. E ., 

ra in in g  h a rd , w a te r  m u d d y .
19 , 3 122 o 17 7 40 4 — 45 9 ,0 0 0 60 71 73 64 68 68 — ~ W in d  N . E ., still ra in in g , w ater 

r is in g  an d  very  m u d d y .
20 , 4 100 50 45 60 30 22 10 21 3 ,9 2 0 ,0 0 0 6 4 86 64 65 72 68 i 7 A.M. W in d  W . ; 12 M ., S ou th  w ind, 

w a te r  risen  tw o feet.
21 , 5 91 89 300 45 - - - - 1 9 6 ,0 0 0 54 70 69 64 68 68 2 2 A.M. R a in in g  very  h a r d ; w in d  N . E .
22 , 6 200 95 200 15 75 32 - - 4 ,4 5 0 ,0 0 0 52 72 72 65 72 68 3 6 A.M. W in d  N . E .
23 , 7 75 40 38 51 32 47 - - 4 ,8 0 0 ,0 0 0 62 76 78 67 71 72 - - W in d  N . E .
24, 66 60 65 68 69 64 ~ - W in d  N . E . ;  ra in in g ; w ater 

v e ry  th ick  w ith  m ud .
25 , 8 50 37 45 80 58 3 - - 3 ,2 5 0 ,0 0 0 56 78 66 65 70 70 4 6 A.M. W e a th e r  p le a sa n t; w ind N .W .
26 , 9 52 38 43 82 43 38 - - 6 ,4 0 0 ,0 0 0 60 86 80 68 74 72 - - South wind.
27, 10 30 94 18 82 11 69 20 31 8 ,8 6 0 ,0 0 0 76 84 76 73 8 4 72 5 5 A.M. South wind.
28 , 11 28 41 18 38 9 47 18 21 5 ,4 5 0 ,0 0 0 70 80 70 65 76 71 6 12 M. Shower at 4 P. M .; wind cap

sized three boxes.
29 , 12 32 30 80 40 8 4G - - 4 ,9 5 0 ,0 0 0 67 83 69 71 76 67 - - Cold wind from West.
30, 13 11 36 13 49 21 9 - - 4 ,5 0 0 ,0 0 0 69 8L 77 72 87 72 7 11 P.M. Wind South.

July 1, 14 65 52 49 38 39 32 — — 5 ,3 5 0 ,0 0 0 61 81 69 71 73 71 8 12 M. Wind West in morning; South 
P. M.

2 , - - - - - - - - 65 76 73 70 74 7 3 9 9 P.M. South wind.
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J u ly  3, 15 8 31 14 46 20 39 - - 2,280,000 67 71 89 70 76 75 10 12 M. South wind.
1C 25 80 15 105 1 0 - - 2,400,000 71 82 75 72 76 74 11 1 A.M. South wind.

5, 17 6 19 7 20 13 42 - - 480,000 71 89 76 74 78 75 12 4  A.M. Wind N. W.
6, 18 8 24 15 OG 6 28 - 2,850,000 72 80 72 76 79 79 13 11 P.M. A large number of ova killed 

b y  lime from mill.
7, 19 7 44 12 69 5 9 - - 700,000 67 80 79 75 80 76 14 11 P.M. Hard shower this morning, N. 

W.
W ind S. W .8, 20 10 38 4 30 _ _ _ _ 950,000 81 88 76 77 78 76 15 I l l  P.M.

9, _ 86 89 8L 76 78 78 16 10 P.M. W ind S .; fine shower.
10, 21 4 9 9 26 0 3 — - 600,000 76 80 82 78 79 79 17 9 P.M. Cool morning, wind N.
11, — 68 76 68 77 79 77 18 12 M. Hard shower 3 P. M.
12, - 68 86 86 78 81 77 19 10 P.M. W eather pleasant; wind N.
13, - 82 85 86 78 81 81 20 9 P.M. W eather pleasant ;_wind S.
14,

63,177,000

21 9 P.M.
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T rout (Salmo Fontinalis).
Establishments for breeding and growing this excellent fish 

are springing up all over the State. The improvements 
noticeable are, the dry method of impregnation and the 
adoption, by some of the leading culturists, of the wire trays 
for hatching purposes, described in former reports. The 
question of food for trout is also exciting some attention. 
Those who live near the seashore find an abundance of food 
in the shrimps, minnows and refuse fish. When these are 
not easily obtained, skim-milk thickened with rennet to the 
consistency of blanc-mange is undoubtedly the cheapest and 
best food to be had. Trout fed upon this alone, reached the 
weight of one-half pound in eighteen months from the time they 
were hatched. Whatever food may be adopted, the ponds 
and streams where they are kept should be so constructed as 
to yield the largest possible amount of natural food. In the 
Appendix will be found the plan of a pond, runways and 
hatching-house, built and owned by D. Id. Gilbert and Son of 
'Plymouth. A stream starting at the head of a meadow or 
swamp has been dammed at the lower side of the meadow, 
flowing about sixteen acres ; the grass, bushes and trees have all 
been left standing, thereby affording shade for the fish, and 
yielding a great supply of insects for food. Mr. Gilbert has 
built spawning places at the head of the pond for his fish to 
spawm in. We think he attaches too much importance to this. 
There are instances where this arrangement could be used to 
advantage, but not in a place like Mr. Gilbert’s, where there 
is every opportunity desired for taking the spawn and having 
it under control. The chief advantages of Mr. Gilbert’s plan 
are, the large amount of natural food which it secures, the 
deep and the shallow water and the chance it gives the 
smaller fish to keep out of the way of the larger ones. This 
place w7as started two years and a half ago; the first sale of 
fish for food was made last spring, amounting to over six 
hundred dollars, leaving the pond well stocked with small 
fish and a large number of breeders. Through the kindness 
of Seth Green, we received, in January, three thousand 
spawn taken from Lake Superior salmon trout; these were 
hatched, and in May, a portion of them were turned into



Mystic Pond and the balance were retained for breeding pur
poses. From the New York State hatching-house, Seth 
Green distributes, annually, several hundred thousand of 
these fish over his State.

Salmon ( Salmo Sola).
In consequence of the high price of salmon spawn, but 

little has been done toward stocking our rivers with this 
desirable fish. In the summer of 1870 something over 1,000 
young salmon were turned into the Pemigewasset, 700 into 
the Mystic, and 2,000 into rivers on the Cape. Last spring 
almost every dealer in fish in Boston market had for sale 
young salmon weighing from two to three pounds, caught in 
the weirs and nets on both sides of Cape Cod. An inquiry 
at the fish markets in New York, showed that the dealers 
there had received quite a number of small salmon from this 
State. In Plymouth they were peddled out from the fish-cart. 
Last October a salmon weighing nine pounds was caught with 
hook and line in Massachusetts Bay and sold in Boston mar
ket at one dollar a pound. As no young salmon have been 
taken in the bay for the last twenty-eight years, it is evident 
that these fish were a part of those hatched by the State and 
put into the headwaters of our rivers. There was no neces
sity of destroying these salmon. They could easily have 
been put back into the water alive. As the State will have 
several hundred thousand young salmon to be distributed 
next spring, some law should be \ rassed to protect them. In 
the spring of 1871 your Commissioners united with several of 
the New England States to procure salmon spawn, under the 
superintendence of Chas. G. Atkins, Commissioner of Maine. 
His plan was to buy salmon from the fishermen at the mouth 
of the Penobscot River and transport them to a small pond 
where they could be under control, until ready to spawn.

In this experiment Mr. Atkins met with several mishaps, 
which materially affected the results. Notwithstanding these 
drawbacks, the cost of spawn was reduced more than one- 
half from that charged by the Canadian Government Estab
lishment at Newcastle where landlocked, or fresh-water 
salmon spawn is sold at $40 per thousand in gold, as the true 
/Salmo Sala. Massachusetts share of the spawn was 21,750 ;



from these 21,000 fish were hatched and distributed as fol
lows :—5,000 into a small river on the Cape, and the balance 
carried to the headwaters of the Merrimac, and put into the 
Pemigewasset, near Plymouth, N. Ii., where these fish for
merly cast their spawn.

Of those sent to the Cape there was a loss of only three 
fish in transportation, and less than three hundred of those 
taken to New Hampshire. Encouraged by the reduction in 
the price of spawn, and satisfied by the experience gained, 
that the mistakes of last year could be avoided, the Commis
sioners of Connecticut, Rhode Island, Maine and Massachu
setts, decided to make further efforts, and accordingly 
arrangements were made with Mr. Atkins, for 1872. Soon 
after Professor Baird, United States Commissioner on fisheries, 
tendered the aid of the National Government. Mr. Atkins’ 
success this season, fully justifies our expectation, having 
taken one million five hundred thousand salmon spawn, to be 
distributed among the States interested. These eggs are 
remarkable for the large number fecundated. As Mr. Atkins 
attributes much of his success to what is called the dry 
method of impregnation, we give a description of the process, 
as detailed by him :

“ I  will describe minutely the process of taking eggs that we pur
sued, since it differs essentially from that commonly pursued hereto
fore. One man takes a salmon by the tail, another puts her head 
under his arm, and thus the two hold her securely over a dry tin- 
pan, ordinarily a foot above it. The fish is held right side up and 
with the head highest, to facilitate the flow of eggs toward the vent. 
A steadj" pressure upon the belly near the head will commonly cause 
the eggs, if ripe, to flow" in a continual stream into the pan. When 
the litter is nearly exhausted, it is necessary to stroke down the 
remainder of the eggs. If the fish be a very large one, or from any 
cause there is delay, she is not deprived of all her eggs at once, but 
allowed to rest. The eggs being taken, as soon as possible a male 
is brought over the pan and his milt expressed upon the eggs. 
Being of the consistence of cream, the milt does not immediately 
spread over all the eggs, but it is necessary to give them a motion 
over the bottom of the pan until the milt has, come in contact with 
every egg. This is done by moving the pan rapidly in a horizontal 
circle, but perhaps brushing them w'ith a feather w"Ould do as w"ell. 
Now, and not sooner, water is added. Strange as it may seem,



there is good reason to think that the secret of success in the fecun
dation of salmon eggs is in keeping water away. The .pan is now 
allowed to stand still some fifteen or twenty minutes, until the eggs 
loose their temporary hold on the tin, when they are turned into the 
hatching boxes.”

F ishw ays.
At the time the Commissioners of the several New Eng

land States were appointed, the only successful fishway known 
in the country, was what is called the Cape Cod Fishway. 
This consisted of a trench or sluice-way dug around the dam 
and the current checked by placing in it large stones at short 
intervals. This fishway answered very well for alewives. 
The objections to it were, that it was wasteful of water, and 
in some locations, owing to the nature of the bank, it was 
almost impossible to build it. To have enlarged this fishway 
sufficient for the passage of salmon and shad would have been 
a serious injury to many of the mill privileges. From these 
objections it was evident that it could not be adopted for gen
eral use. The Commissioners felt it to be a part of their duty 
to harmonize, as far as possible, the conflict that had existed 
for more than a century between the public rights and the 
private interests of mill owners. In Europe, salmon ladders 
have been in use for many years, but even there have under
gone a considerable change, and a marked improvement has 
been made in many of them during the last few years.

What is known as the pool system, was at one time consid
ered the best way to get fish over a dam, and this idea pre
vailed largely in this country.

Nothing appeared easier than-for fish, which often shoot 
over a dam three or four feet high, to pass from one pool to 
another where the fall was only about one foot. Salmon are 
strong and active, and that they do, more or less, pass over 
this kind of fishway there appears to be no doubt, but some 
of the best judges in Europe complain of them as deficient in 
many respects. Without any practical knowledge or experi
ence in matters of this kind, your Commissioners were sud
denly called upon, by the demands of New Hampshire, to do 
what they had never done, and no one had sufficient informa
tion to tell them how to do i t ; namely, to build fishways 
over high dams, that would take, not only salmon, but all.

3



other kinds of fish over. The best engineers were consulted 
to little purpose. In the midst of this perplexity Mr. Nathan 
Foster, of Maine, came forward with the plan of a fishway 
which received the approval of the Commissioners of the 
New England States. It was thought by all parties to be just 
the thing wanted. It had been built at East Machias, over 
a dam about five feet high, and alewives were reported to have 
passed through in great numbers. Maine, New Hampshire, 
Connecticut and Massachusetts adopted this plan and built fish
ways accordingly. It differed from the salmon ladders of 
Europe in having the opening for the passage cut down to 
the bottom of the fishway, and the bulkheads or cross-pieces 
to check the water, placed obliquely instead of at right angles 
to the side. It is the same as that figured in this Report, Plate 
1, except in the relative proportion of the openings to the width. 
This fishway was soon found to be defective. It not only 
carried out the old pool system, but each bay became one 
large whirlpool; a chip thrown into it remained there. A 
great many fish entered the first bay, less the second aiid so 
on decreasing up to the fifth or sixth, where they stopped and 
fell back giddy and drunk from the innumerable circles they 
had described in being obliged to keep their heads to the cur
rent. To obviate this difficulty it was narrowed so as to make 
the openings one-third the width of the fishway, causing the 
water to flow in a serpentine course. This change has made 
the fishway an excellent one for small streams and over low 
dams. The objections to it are, that it cannot be built over 
high dams, or increased in width and length, as may be 
required, without accelerating the flow of water to such an 
extent that the fish could not make headway against it. All 
these objections are removed in the fishway described on 
Plate 2. The force with which the water enters the first sec
tion in the fishway, is exhausted before entering the second, 
and no matter how high the dam or how great the volume of 
water to be let down, the flow will be found to be uniform, 
with no increased velocity at the bottom. The water is not 
broken into foam and .the current is so slow that in a fishway 
six feet wide two feet deep and fifty-six feet long, with an 
inclination of one foot in nine, it took a column of water one 
foot wide and two feet deep, three minutes to fill it.



For salmon or shad this fishway should he built ten or 
twelve feet wide and two feet deep with two-feet openings. 
Even then it would not take as much water as a Foster fishway 
with a one foot-opening. As good fishways lie at the bottom 
of the successful culture of migratory fish, a great deal of 
study and attention has been paid to them, and the plans pre
sented in this Report give the results of that labor. As far 
as they have been tested they are perfectly successful, taking 
so little water that all reasonable objections to them on the 
part of mill owners has been removed. During the past 
summer surveys and plans have been made for twenty-six 
fishways and part of them have been built, the high water in 
August aud September interfering with the construction of 
some.

Conclusion .
In the economy of living, after bread and meat comes fish, 

by no means the least healthy of the three. As the popula
tion increases, the necessity of procuring additional food 
presses with increasing force upon the energy and resources 
of the people. The successful cultivation of fish is no longer 
a matter of doubt. Enough has been done to show that 
there is scarcely any limit to which it may not be carried. 
Especially is this true of migratory fish. Those who are 
impatient of results should remember that it takes three or 
four years from the time they are hatched before they are 
sufficiently developed to reproduce their species ; that the labor 
of the Commissioners for the first few years was necessarily 
devoted to investigation and experiments ; that with only one 
exception the more valuable fish in our rivers had been 
almost entirely destroyed. The salmon were all killed out. 
The Connecticut River alone afforded a sufficient number „of 
shad to enable the Commissioners to test, promptly, the 
value of artificial propagation as a means of increase. The 
results heretofore stated lead to the conclusion that it will 
become, in time, universal.

■ Large sums of money are annually paid to maintain agri
cultural societies and yet the question of fish culture is one 
demanding quite as much attention. Every man who owns 
or hires a farm knows something about cultivating i t ; but if



there are ten or fifteen acres of water on it, his want of 
knowledge leads him to consider it so much waste on his 
farm, when in reality it may he made the most valuable part 
of it. In the opinion of one of the best fish culturists, with 
one-half the labor spent in cultivating the land, the same 
number of acres covered with water would produce double 
the value. The late Mr. Burlingame, Minister from China, 
stated, " that we had much to learn of those so-called barba
rians, and among other things the cultivation of fish; that in 
China an acre of water is many times more productive than 
an acre of land.” When it is remembered that there are in 
this State one hundred and ninety-six thousand three hun
dred and forty-two acres of land covered with water, some 
idea may be formed of its value under skilful cultivation. 
By a reference to a late report of the salmon fisheries of 
England we find that,—

“ This important branch of national industry had, it is well known, 
fallen into almost absolute decay ten years ago; and yet, so pro
lific has been the produce of the salmon fisheries, with careful culti
vation, that last year the annual value was estimated, for England 
and Wales alone, at from £100,000 to £150,000.

“ The Irish Inspectors on Fisheries in 1870 reported that ‘they 
did not think they exaggerated the value of salmon fisheries (of 
Ireland) when they estimated them as being worth over £400,000 
a year : ’ and to turn to another part of the kingdom, a calculation 
of the value of the salmon fishings in Scotland, made by a special 
commission appointed to inquire into the subject, placed it at £300,- 
000 a year. Thus this one branch of the fisherman’s calling pro
duces, in one kind of the fish alone, on good authority, more than 
£850,000 a year, and this value is annually increasing.”

The following statistics show the natural products of one 
river in this country :—

“ A brisk business was driven this season in the Columbia River 
by the salmon catchers. There were taken between April 1 and 
August 1, 1872, for canning purposes, 170,000 fish, weighing, when 
dressed, 2,700,000 pounds, making 56,250 boxes of forty-eight 
pounds each, and worth at wholesale market prices, $432,000. The 
salmon taken for curing purposes during the same season amounted 
in number to 162,500, weighing when dressed, 2,600,000 pounds,



making 13,000 barrels of 200 pounds each, and worth $117,000. 
The total number of salmon taken on the lower Columbia River 
during the season of four months amounted to 332,500, weighing 
5,300,000 pounds, and worth $549,000. There were also large num
bers sent to market for sale fresh.”

The exorbitant price charged for salmon spawn has hith
erto prevented any decided efforts to stock our rivers with 
this valuable fish. Fortunately the experiments of Mr. 
Atkins last year, and the appropriation by Congress this 
year, of fifteen thousand dollars to enable the United States 
Commissioner, Professor Baird, to co-operate with the Com
missioners of the several States, have resulted in placing in 
our hands a large amount of salmon spawn at a moderate 
price. In Europe the various governments have established 
national hatching-houses from which spawn and young fish 
are distributed over the country. The State of New York 
has adopted a similar plan. The expectation of a large num
ber of salmon spawn made it necessary that some provision 
should be made for hatching them. A small house situated 
on the land of B. F. Ham, of Winchester, has been obtained 
and enlarged to the capacity of one million of spawn. It is 
easy of access, convenient for distributing the fish and can be 
used when wanted by the State at a mere nominal rent. It 
is very desirable that your Commissioners should have the 
control of a small stream and pond for the purpose of keep
ing breeding fish, the spawn of which is difficult to obtain in 
any other way.

Frequent applications are made to this department for land
locked salmon, a large fresh-'water fish, often weighing from 
ten to seventeen pounds, and no way inferior to the true 
salmon. Unlike the trout they will flourish in rivers and 
ponds already stocked with pickerel and bass, provided there 
is sufficient depth of water. Most of the ponds in this State 
would produce an abundant supply if they were once well 
established in them. With suitable arrangements, which 
could be had at small expense, hundreds of thousands of 
these young fish could be distributed annually.

There are several applications on file for stocking ponds in 
various parts of the State with black bass, which could not 
be complied with in consequence of the request being made



after the appropriation had been pledged in other directions. 
In the judgment of your Commissioners it is desirable to 
co-operate with the United States Commissioner and the sev
eral New England States for a farther supply of salmon 
spawn; that the hatching of shad should be continued on the 
Merrimac and Connecticut Rivers, and that a supply of land
locked salmon should be provided for stocking ponds through
out the State. With ordinary success there will be in May 
and June, several hundred thousand young salmon to be 
transported to the headwaters of our rivers and streams. If 
the Holyoke case is decided in favor of the State, surveys 
will have to be made and plans drawn, and from the magni
tude of the work a careful and constant superintendence will 
be required. To meet these and other incidental expenses we 
respectfully recommend an appropriation of five thousand 
dollars..

E. A. BRACKETT,
THOS. TALBOT,

Commissioners on Inland Fisheries.

COMMISSIONERS.
Salary and travelling expenses of Commissioners,.

G e n e r a l  E x p e n s e s . 

Salmon spawn enterprise, Orland, M e.,.
Fish propagation, Merrimack River,
Moses Williams, Jr., legal expenses,
Improvements on sundry fishways,
Care of Lawrence fishway, . . . . .  
Salmon spawn and Alewives, . . . . .
Plans of fishways and m a p s , ...................................
Labor and material on hatching-houses,
Planting b l a n k s , ....................................................
Postage and stationery, . . . . .
Miscellaneous, ............................................................

. $1,646 38

$ 1,000 00 
747 38 
310 00 
312 91 
25 00 

113 44 
45 00 

709 95 
39 40 
19 75 
2 00

------------- 3,324 83

Total expenses, . $4,971 21



S U  P  P  L  E  M  E  N  T .
[ A. ]

COMMISSIONERS OX FISHERIES THUS FAR APPOINTED.

U N I T E D  S T A T E S .

H on. Sp e n c e r  F. B a ir d , Smithsonian Institute, 
Washington, D. C.

MAI NE.
E . M. S t il w e l l , .................................................
H en ry  0 .  S ta n le y , ........................................

Bangor.
Dixficld.

N  E  W  H A M P S H I R E .

T homas E. H a tch , ....................................................................Keene.
W il l ia m  W. F l e t c h e r , ................................................................... Concord.
W . A. S a n b o r n , ............................................................................ Weirs.

V E R M O N T .
M. C. E dm unds , 
M. Go l d s m it h ,

M A S S A C H U S E T T S .

Weston.
Rutland.

T h eo dore  L y m an ,* . . . . . . Brookline.
E. A. B ra c k et t , Winchester.
T homas T a lbot ,

C O N N E C T I C U T .

North Billerica.

W il l ia m  M. H udson , . 
R obert  G. P ik e , . 
J am es A. B il l ,

R H O D E  I S L A N D .

Hartford.
Middletown.
Lyme.

N e w to n  D e x t e r , . 
A l f r e d  A . R e e d , Jr., . 
J ohn  I I .B a r d e n , .

N E W  Y O R K .

Providence.
Providence.
Scituatc.

H oratio  Seym our , 
G eorge  G. Co o pe r , 
R obert  B. R oosevelt , .

Utica.
New York City. 
New York City.

* The necessary absence of Mr. Lyman in Europe has deprived the 
services during the past year. State of his valuable



N E W  J E R S E Y .

R. P. H o w e l l , .........................................................................................Bloomsbury.
J. 11. Sl a c k , ...................................................................................................Bloomsbury.

P E N N S Y L V A N I A .

J am es W o r r a l , ......................................................................................... Harrisburg.

V I R G I N I A .

W il l ia m  B. B a l l , ......................................................................................... Mid Lothian.
Aka W all, ......................................................................................Winchester.

ALABAMA.
C h a r l e s  S. G. D o ster , ..................................................
Iio. T y l e r , ......................................................................
D . I t .  H u n d l e y , . .

C A L I F O R N I A .

B. B. R e d d in g , ............................................................
S. R. T hro ck m o rto n , ..................................................
J .  D . F a r w e l l , ............................................................



[ B. ]

Bucksport, Me ., Nov 30, 1872.

E. A. Brackett and Thomas Talbot, Commissioners on Inland Fisheries, 
Commonwealth o f Massachusetts.

G en tlem en  :—In compliance with your request I  have the 
honor to give you the following brief account of the opera
tions in collecting salmon spawn at the establishments under 
my charge on the Penobscot River during the seasons of 1871 
and 1872

Though the Penobscot River (at present the best salmon 
river in New England) yields only some five or six thousand 
salmon yearly, and is therefore, so far as the number of fish is 
concerned, a much less favorable site for the collection of 
spawn than many rivers in Canada, I was led to attempt 
operations in the former by a consideration of the difficulty 
and uncertainty attending enterprises of the kind iii the lat
ter, and by the extreme high price demanded at the only reg
ular establishment in North America where this commodity 
was offered for sale. Massachusetts and other New England 
States have, on several occasions, obtained salmon eggs in 
small quantities by sending agents to the rivers of New Bruns
wick, at the spawning season. Other lots have been fur
nished by private parties operating in the same rivers, at 
prices ranging from fifteen dollars per thousand upward. I 
think, however, I am justified by the facts in saying that the 
number of good eggs thus obtained was entirely inadequate 
to the needs of the public waters in which they were placed. 
At the Canadian Government’s establishment at Newcastle, 
Province of Ontario, salmon eggs have for several years past 
been offered for sale at $40 (gold) per thousand, and a few 
thousands have been purchased by some of the States at that 
rate. The eggs obtained from these various sources were 
barely sufficient to make a beginning of the work of stocking 
exhausted rivers with salmon. A more plentiful supply, at 
prices we could afford to pay, was the most pressing need of

i



salmon culture in New England, and its lack threatened to 
put off for many years the realization of the hopes of the 
communities that had undertaken this branch of public 
improvement. It is therefore with great pleasure that I am 
able to assure you that we have succeeded in opening in the 
Penobscot River a source from which an abundant supply of 
salmon eggs may be obtained at a small cost. The number 
of eggs collected this season is several fold more than has 
ever been collected in any one year by all the establishments 
m North America, and the cost is already reduced to a small 
fraction of the price charged in Canada.

O perations  in  1871.
In June and July, 1871, I bought one hundred and eleven 

live salmon and confined the greater part of them in fresh 
water, at Craig’s Pond brook in Orland. A series of misfor
tunes which need not be detailed here, and which we have 
learned to avoid, reduced the'number of fish to eighteen, 
from which we obtained about 75,000 eggs. Only four per 
cent, of these failed by lack of fecundation, the loss from 
other causes was not much greater, and near 70,000 good 
eggs were distributed in December, to the subscribers to the 
fund, namely, the Commissioners of Fisheries of Maine, 
Massachusetts and Connecticut, and Wm. Clift, at a cost, up 
to the time of distribution, of $18.09 per thousand.

The most important result of the season’s work was the 
addition made to our stock of knowledge on the subject. 
Some important questions as to the natural history of salmon 
were answered, and all doubt was removed as to the entire 
practicability of taking salmon from the salt water of Penob
scot Bay, transferring them to fresh-water ponds or streams 
and there confining them in a small space until the breeding- 
season, without at all interfering with the normal action of 
their reproductive organs.

Though, owing to the extraordinary mortality among the 
adult salmon purchased, neither was the number of eggs so 
large nor the cost so small as had been anticipated, yet the 
result was highly encouraging, and the same parties, joined 
by the United States Commissioner of Fish and Fisheries, 
and by the Commissioners of Rhode Island, undertook for the



season of 1872, the collection of salmon eggs in substantially 
the same manner, but on a larger scale, at Bucksport.

O perations  in  1872.
Great Pond, in Bucksport, situated one mile from the 

Penobscot River, was selected as the place for confining the 
salmon. It Qovers about one hundred acres, has dark-colored 
water and a muddy bottom, and discharges by a small stream 
into the Penobscot. During the salmon fishing season,—May, 
June and July,—over six hundred salmon were bought and 
put into this pond. They were all caught in weirs (i.e., 
pounds) within five miles of Bucksport, were placed in boats 
prepared for the purpose and towed to the landing in that 
village, where they were transferred to wooden tanks filled 
with water, and carted to the pond. Some of them were 
injured on the journey and died. Near a hundred were lost 
from this cause.

The salmon were allowed the range of the whole pond dur
ing the summer, with the expectation that as the breeding 
season approached we should be able by the means of sweep- 
nets and pounds, to gather the greater part of them near the 
outlet, so that when ready to spawn they would readily find 
the brook and run into it, and if some escaped, they would 
for the most part run up the small brooks entering the pond 
and there be easily caught.

These arrangements were so far successful that over three 
hundred of the fish were caught and manipulated between Octo
ber 28th and November 16th. The large majority of these were 
females, and the number of eggs taken from them reaches 
the large sum of 1,500,000. The success in fecundation 
seems to be even better than in 1871. Those taken on and 
before November 5th, amounting to 1,050,000, have been 
critically examined and the proportion of fecund eggs is over 
ninety-eight per cent. This is inclusive of several lots devot
ed to experiments in fecundation; if these are excluded the 
fecundated eggs are ninety-nine per cent.

These eggs are deposited, for partial incubation in a hatch
ing-house, seventy feet long and twenty-eight feet wide, fur
nished with wooden troughs, and trays of varnished wire- 
cloth such as have proved so successful with you. The water



used comes from the brook and is very cold, having averaged 
for the last week in November, 36° F. The development of 
the eggs will therefore be slow, and probably none of them 

. will be distributed to the subscribers before January 15th.
Besides the hatching-house, it was necessary to erect a 

small building for dry uses. These buildings, though plain 
and cheap’ will be good for many years occupance. The 
same is true of the boats and other apparatus for transporting 
salmon, and there was a considerable expenditure for nets, 
&c., which will be of service in future. These expenditures 
for permanent purposes have swollen the total outlay for the 
year to a much larger sum than will hereafter suffice for the 
collection of an equal number of eggs, yet if no serious acci
dent befalls, the cost of the spawn to be distributed to the 
subscribers this year will not exceed $5.00 per thousand, one- 
ninth the Canadian price. Should the operations be contin
ued in the same place, I anticipate a further reduction in cost, 
and it is not improbable that finally it may be as low as the 
price of salmon eggs collected in the Rhine, which is about 
$2.00 per thousand at the establishments in Germany.

In future, should the salmon fishing in the Penobscot con
tinue good, so that the requisite number of adult salmon can 
be collected, the operations at Bucksport can be enlarged, and 
since the Commissioners of Fisheries of this State are taking 
vigorous measures, by enforcing the laws, building fishways 
and hatching young from the eggs obtained here, to promote 
that end, I have no doubt that those interested in this estab
lishment will be able in the future to obtain through it a 
quantity of salmon spawn sufficient to insure the speedy res
toration of the species to their exhausted rivers.

Respectfully yours,

Ch a s . G . A tk in s .



[C. ]
National Sailors’ H ome, Quincy, Mass., Nov. 18, 1872.

E. A. Brackett, E sq.,

D ear S ir :—I was much interested by reading the " Report 
of the Commissioners of Inland Fisheries ” for last year, but 
observed nothing in it in relation to the protection of lob
sters. This valuable crustacean has been pretty closely fished 
in Massachusetts waters for the last ten years, and the value 
of the catch is decreasing yearly and rapidly. The lobster 
fishing of Maine is of large proportions, and affords employ
ment to many persons in catching and preparing them for 
market, the canned product finding its way all over the Unit
ed States, and the fresh lobster as far as it can be sent by 
rail.

Massachusetts, having no law for protection of lobsters, is 
growing poorer in this respect all the time, and the demand 
for them is so great that large numbers are sold of an average 
weight of less than one pound each, and also many spawn lob
sters. To secure the protection this fishery seems to demand, I 
would suggest the passage of an Act for the prohibition of 
the taking of spawn lobsters, and also for the taking or selling 
of any lobster under two pounds weight.

The temporary inconvenience to the lobster fishermen 
would, I believe, be amply compensated by the increased 
number of lobsters taken in the second and following years 
after the passage of such an Act as I refer to.

I am, sir, respectfully your obedient servant,

W . L . F axon .



[ D. ]

P L A N S  O F  F I S H W A Y S .
I m pr o v ed  F o ster  F is h w a y .

P l a te  I .  F ig . 1. This figure shows it in elevation with the head set into the face of 
the dam and the foot resting in the river below. It will be observed 
that the floor is a uniformly inclined plane without depressions to form 
pools or resting places. The floor of a fishway should be as smooth 
as possible; a still pool or a large eddy is a temptation to the fish to 
loiter or to turn back, and the old idea of making such pools is an 
error.

F ig . 2. Shows the same in plan with the cross bulkheads A A, and the 
girders which brace the plank sides. The upper entrance is at B and 
the lower one at C.

F ig . 3. Shows a “ re tu rn” fishway; that is, one which doubles on itself 
and comes back toward its starting line.

F ig . 4. Shows the manner of arranging the bulkheads at the “ return,” 
so as to have a uniform flow.

F ig s . 5 and 6. Are drawings somewhat enlarged, showing details of con
struction.

F ig . 7. Shows the “ slide ” or gate by which the volume of water is reg
ulated at the head of the fishway. (B.) (See also B, fig. 1.)

F ig . 8. Shows a section of the slide or gate (S), which should never 
play up and down, but always sideways. The fishway, when not 
over a hundred feet long, may fall 1:10; when longer than that, it 
may fall 1:12 to 1:15. The width of the openings through the bulk
heads should be about one-tliird the width of the fishway. The width 
of the latter is usually 2£ to 3 feet, and the width of the opening is 
therefore 10 to 12 inches.

P l a te  II. F ig . 1. Working plan of fishway drawn to a scale, and the dimensions 
figured. This fishway extends to the dam E, with gateways on the 
sides and ends, marked A B C D, to regulate the supply of water 
according to the level of the pond. (See fig. 2.) At high-water the 
gate A would be used; as the water falls, A is closed and B is opened, 
and so on, until D is needed. The fishway inclines one foot in ten, 
and may extend any distance desired through the dam.

F ig . 3. Is a section of the dam through the gate, A being the gate and B 
the opening in the dam.

F ig . 4. Elevation of the gate showing the lever C which is used to open* 
and shut the gate.

F ig . 5. Section of fishway built against the dam A in the usual manner 
when the water is generally at the same level.

F igs. 6 and 7. Show the manner of constructing a turn at right-angles.
F ig . 8. Shows the manner of constructing a turn in a diagonal direc

tion.
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P late III . A.—The main pond,—the clear part from 4 to 8 feet deep,—the dotted 
part covered with trees and shrubs. This pond contains about 16 
acres.

B. C. D.—Spawning-beds.
E .—Small pond for young trout.
I'.-—Hatching-house.
G. —Spring for supplying hatching-house.
H. I.—Pools for breeding-fish, with spawning-race.
J.—Pool for fresh-water salmon, with spawning-race.
I. 2, 3, 4, o, 6.—Ponds for rearing young fish.
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ACRES OF LAND COVERED W ITH WATER.
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Concord, 
Conway, 
Cumin ingha m,

I Dalton, .
• Dana, .

i Danvers, 
Dartmouth,

8,140 
409 

1,180 
79

1,000 
265 
175 

6
107 1 Dedham,
56

300
425
139
735
80

1,071

96
400
627
80

470
1,400

850
100
525

1,012
210
339

22

Deerfield, 
Dennis,. 
Dighton, 
Douglas,
Dover, . 
Dracut, . 
Dudley,. 
Dunstable, 
Duxbury,

E. Bridgewater, 
Eastham, 
Eastliampton, 
E aston ,. 
Edgartown, 
Egremont, 
Enfield,. 
Erving, .
Essex, . 
Everett,

Fail'll aven,
Fall Fiver,



60
555
125
15

119
300
469
212
200
250
,031
950
112

317
217
161

2
30

851
490

62

100
300
195
44

128
695

,755
100

284
305
216
71
59

941
610
150
100

,050
750
409

80
37

400
607

1,712
871
176

799
,000
526

4,838 I Lenox, . • .
320 | Leominster, . 
162 | Leverett,
600 i Lexington, . 
715 | Leyden,
213 I Lincoln,

1,505 Littleton,
Longmeadow, 

474 Lowell,
-  Ludlow,

131 Lunenburg, . 
46 Lynn, .

162 j Lvnnfield,
678

Malden,
4Qg Manchester, 
2oo | Mansfield,

95 I Marblehead, 
74g i Marion, 
jgO I Marlborough, 
450 Marshfield,- . 

1,200 Mashpee,
437 Mattapoisett, 

Maynard,
450
731
346
26

100
365
355
505

1,974
307

1,107
500
100
217
200
786
170
264
450

1,081
420

6
900

3,579

700

2,700
725
300
339

1,200
639

Medfield,
Medford,
Medway,
Melrose,
Mendon,
Methuen, 
Middleborough, . 
Middlefield, . 
Middleton, . 
Milford,
Millbury, . 
Milton, .
Monroe,
Monson,
Montague, .
Monterey,
Montgomery,
Mt. Washington,

Nahant,
Nantucket, . 
Natick,
Needham,
New Ashford,
New Bedford,
New Braintree, . 
New Marlborough, 
New Salem, . 
Newbury, 
Newburyport, 
Newton,
Norfolk,
North Andover, . 
N. Bridgewater, . 
N. Brookfield,



North Reading,
Northampton,
Northborough,
Northbridge,
Northficld, .
Norton,

Oakham,
Orange,
Orleans,
Otis, . 
Oxford,

Palmer,
Paxton, 
Peabody, 
Pelham, 
Pembroke, . 
Pepperell,
Peru,
Petersham, . 
Phillipston, . 
Pittsfield, 
Plainfield, 
Plymouth, . 
Ply mp ton, 
Prescott, 
Princeton, 
Provincetown,

Quincy,

Randolph, . 
Raynham, 
Reading, 
Rehoboth, 
Revere, . 
Richmond, . 
Rochester, . 
Rockport,
Rowe, . 
Rowley, 
Royalston, . 
Russell, 
Rutland,

Salem, . 
Salisbury, 
Sandisfield, . 
Sandwich 
Saugus,
Savoy, .
Scituate,
Seekonk,
Sharon,
Sheffield,
Shelburne
Sherborn,
Shirley,
Shrewsbury,

387 I 
4,500 

552 
525 
500 

1,372

256 
1,040 ! 
2,748 | 
1,666 

849 '

1,200 
256 | 
170 i 
50 j 

1,070 i
268 j 
60 | 

196 | 
479 

1,100

Shutesbury, . 
Somerset, 
Somerville, . 
South Hadley, 
South Scituate, 
Southampton, 
Southborough 
Southbridge. 
Southwick, 
Spencer, 
Springfield, 
Sterling, 
Stockbridge, 
Stoneham, 
Stoughton, 
Stow,
Sturbridge, 
Sudbury, 
Sunderland, 
Sutton, . 
Swampscott, 
Swanzey,

156 
3,065 

495 
322 
380 j
221 J

822 I

154
270

Taunton, 
Templeton, . 
Tewksbury, . 
Tisbury, 
Tolland, 
Topsfield 
Townsend 
Truro, . 
Tyngsborough, 
Tyringham, .

391

250
1,175

71
190

1,121
370
350

150
304
340

1,600
150
189

1,000
63
92

1,180 
124 
208 
198 
710

Upton, . 
Uxbridge,

Wakefield, . 
Wales, . 
Walpole, 
Waltham,
Ware, .
Wareham, .
Warren,
Warwick,
Washington,
Watertown, .
Way land,
Webster,
Wellfleet,
Wendell,
Wenham,
West Boylston 
W. Bridgewater, 
West Brookfield, 
West Newbury, 
West Roxbury, 
West Springfield, 
W. Stockbridge,

257
10

125
109
250
100
46

700
486
471
500
441
396
118
485

1,050
225
30
95

150

2,000
497

15
3,725

92
320

1,262
915
48

150
395

502
142
180
475
650

2,423
136

1,000
291
104
450

1,728
4,866

240
400
110
175
362
20

120
7

288



Westborougli, 250
Westfield, . . . . 725
Westford, . . . . 500
Westhampton, 7
Westminister, . 1,630
Weston, . . . . 80
Westport, . . . . 4,000
Weymouth, . . . . 650
Whately, . . . . 70
Wilbraham, . . . . 126
Williamsburg, 116
Williamstown, 247

Wilmington, .
Winchendon, 50
Winchester, . 110
Windsor, 100
Winthrop, 2
Woburn, 203
Worcester, . 644
Worthington, 40
Wrentham, . 1,346
Y armouth, . . 3,100

Total, . . 196,342




