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MAINE STATE L(BRARY 
STATUTE RECULATIONS. 

Books may be taken from the Library by the Gover­
nor, Members of tlw Council, and of the Legislature, 
Judges of the Judicial Courts, Secretary of State, Dep­
uty Secretary of tate, Adjutant General, Attorney 
General. Land A,,.ent, Reporter of Decisions, Counsel 
engaged in argument of causes before the law courts 
in the middle district, Superintendent of Public Build­
ings, Superintendent of Common Schools. Superin­
tendent of the Insane Hospital; Chaplain, Secretary 
and Assistant Secretary of the enate; Chaplains, 
Clerk and Assistant Clerk of the H.ou"e; Secretary 
and Members of the Board of Agriculture, during the 
session of the Board, provided that this privilege to 
the Members of the Legislature, and tho,-.e officially 
connected therewith, shall be limited to the time the 
Legislature shall be in ,;;ession. 

Any person taking books from the Library hall first 
give sufficient per ·onal security for their return within 
twenty days. 

No per,-on authorized to take books from the Library 
shall be permitted to have at any one time more than 
three volumes, nor shall the same be retained more 
than three weeks, and all shall he returned on or before 
the first day of Jdnuary annually. 

The following book shall not be taken from the 
Librarv room, except for the use of either Ilouse, or of 
the Committee of the Legislature durin!:'. its sessiop, 
or for u. e in the Supreme Judicial Court in term time:· 
all books prei;ented by the United States or any of the 
States; all works. books and documents relating to the 
laws, or Legislative proceedings of the United States 
or other States or Countries; all digests, reports of 
decisions, and works relating to the science of the law, 
and Vattemare's exchanges. 

Every person shall be answerable for all damaaes 
done bv him to anv book, and in ca<;e ol the los~ of 
any volume belong.ing to a set, the person answerable 
therefor d1all procure a new volume or pay in money 
the value of the set. 

Actions for the breach of aid regulations may be 
brought by the Librarian in hi own name for the use 
of the State, and in ca e of his death or removal from 
office, the action shall survive and be prosecuted by his 
successor .• 
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REPORT OF COMMISSION ON FISHERIES. 

To the Senate and House of Representatives: 

Appointed by the Governor, Commissioners under the "Resolve 

relative to the Restoration of Sea Fish to the Rivers and Inland 

Waters of Maine," approved January 28, 1867, we present here­

with a report of our investigations. 

Foreseeing that both the money and time at our command would. 
be insufficient to permit a thorough examination of all the water&, 

of the State, we decided to make a complete survey of at least one 

of our large rivers, and proceed with the others as far as we were . 
able, leaving their examination to be completed at some future time. 
For this reason, as will be seen, we have given more attenti<i>n, to. • 
the Kennebec than to any other river, although there are others of 

equal import::LDce ... 
We are enabled to make a tolerably complete report on the . 

Mousarn, Presumpscot, Kennebec, East Machias, Cobscook. and , 

Denny's rivers; and a partial report on the Saco, Androscoggin, 

Penobscot, Machias and St. Croix. There rema.in unnoticed, the . 

Piscat:1qua, York, Kennebunk, Nonesuqh, Royal's, Sheepscot, . 

Damariscotta, Pemaquid, Medomak, St. George, Union, Tunk, . 

N arragua.gus, W escongus, Chandler's, Pinmaquan, and various 

smaller streams on the coast; and all of the St. John Waters. 

Although thus incomplete, so far as local examination is con­

cerned, our investigations have nevertheless been sufficjently ex­

tended to enable us to discuss intelligently the questions propqsed 1 

in the resolve. 

Numerous publications have been consulted, and more or less 
information embodied in the report has been obtained from .each of 

the following : Holmes' Report on the Fishes of Ma.ine ; . Article 

" Aqureculture" in Maine Agricultural Report, 1864 ; Article on 

Kennebec County in Agricultural Report for 1865; Perley's Re­
ports on the Fisheries of New Brunswick; the Reports. of the Fish 
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Commissioners of Massachusetts and Vermont; Storer's Fishes of 
Massachusetts ; Baird's Report on the Fishes of the New Jersey 
Coast; Pell's Edible Fishes of New York; Agassiz's Lake Supe­
rior; Bulletin of the Museum of Comparative Zoology, Cambridge; 
Norris' American Angler; Ashworth's Essay on the Practical Cul­
tivation of a Salmon Fishery; Bertram's Harvest of the Sea; 
Buckland's Fish Hatching. We have also drawn from letters from 
various persons. 

We have received material assistance from many gentlemen, 
among whom we may mention Mr. Nathan Cummings of Portland, 
Mr. Walter M. Brackett of Boston, Mr. James H. Cochrane 

of Augusta, William Atkinson, Esq., of Embden, Mr. A. D. 
Murray of The Forks, Hon. A. P. Emerson of Orland, George B. 

·:Burns, Esq., of Calais, Mr. U. S. Treat of Eastport: Dr. James 
:Cochrane of Monmouth: Mr. John Brown of Bowdoinham, Mr. S. 
~L. Roardma.n of Augusta, Mr. Thomas Ashworth of Bath, England; 

and advice and information from many others. 
We have been favored with free season tickets on the following 

· passenger routes: Portland and Kennebec Railroad, Portland and 
Rochester Railroad, Grand Trunk Railway, Portland and Machias 
Steamboat Line, and occasional passes on the Portland, Saco and 

·Portsmouth Railroad, Concord (N. H.) Railroad, and International 
Line of Steamers to St. John. 

We have been in c~mmunication with the Commissioners of 
· Massachusetts and New Hampshire as directed. On the 28th of 
February, 1867, a meeting was held in Boston, attended hy the 
Commissioners of Maine, New Hampshire, Vermont, Massachusetts 

. and Connecticut, for the purpose of exchanging views and concert­
ing action. An organization was effected by the choice of Hon. H. 
A. Bellows of New Hampshire as Chairman, and. Col. Theodore 
Lyman of Massachusetts, as Secretary. The body assumed the 
name of ,:New England Commissioners of River Fisheries," i sued 

a circular to enlist the cooperation of persons interested, (see Ap­

pendix A,) and adjourned to meet at the call of the Secretary. A 

subsequent meeting was held in November. We also met the New 

Hampshire Commissioners at Uoncord, in August to confer with 

. reference to the Androscoggin, Saco and Salmon Falls rivers; and 
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the examination of the fa11s at Rumford and Hiram was undertaken 
in consequence of that conference. 

We may as well state here the action of the other New England 
States. Massachusetts and New Hampshire have undertaken the 
restoration of salmon anl shad to the Merrimack river. Fishways 
have been built over all the dams on the river; and as salmon were 
extinct, the eggs of that species have been brought from the Miram­
ichi river in New Brunswick, and hatched in the upper part of the 
Merrimack. Shad have also been hatched near Concord, and some 
millions of them turned into the river. There is good reason to 

expect success. The Lawrence dam has already been surmounted 
by sea-fish. The same States, joined by Vermont and Connecticut, 
have undertaken to restore salmon to the Connecticut river, and 
shad to hs· upper portion. On this river the work is less forward 
than on the Merrimack ; but the fish-ways are planned and are to be 
built the coming season Many millions of shad were artificially 
hatched during July, 1867, at Holyoke. On both these rivers 
severe restrictions have been placed upon the fisheries for several years 
to come, by which time it is hoped there may again be .fish to 

catch. 

It seems desirable to preface the discussion of the questions pro­
posed by some notice of the principal food-fishes that come within 

the scope of this report, and their habits, particularly those that 

pertain to their reproduction. Of the species that dwell alternately 

in the sea and in the rivers, and may come under the application of 
tbe term" sea-fish," the most important are the salmon, shad, alewife, 
smelt, striped bass. Of the purely fresh water species, or varieties 
that exist in our fresh waters without communication with the ocean: 
we may place Sebago and Schoodic salmon, trout, togue, smelt, 
whitefish, white perch and pickerel among the most important, 
although there are others that yield a considerable amount of food. 
With the purely marine species we have nothing to do. 

SALMON. 

(Salmo salar, Linn.) 

This species is common to both the European and American 
shores of the North Atlantic. The first place among all fishes has 
very generally been conceded to it. The richness of its flesh, the 
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large size it attains, and its abundance in all waters well suited to 

its growth and mutiplication, are all points in its favor. It has 

produced a vast amount of human food. probably unequalled by any 
single species of river fish, and only surpassed by some marine 

species, like those of the Cod and Herring•families. At the present 

time, however, the Salmon is suffering from neglect and persecu­

tion. So peculiarly is it exposed to the attacks of man, so greedy 
and relentless has been the pursuit, and so regardless of their neces­

sities has been the management of the waters, that in many rivers, 

both in Europe and America, it has become utterly extinct, and in 

very few of the remainder docs it yield anything like the number 
that it was wont. 

To give an extended account of its habits and economy here will 
be less necessary, since the essay appended contains a very complete 

<liscussion of the important points. But we will glance at the prin­
cipal facts known in reference to it. 

Salmon live mainly in the sea; that is, they obtain most or 

nearly all their food there. Yet they can only breed in shallow, 

running fresh water, such as they find in the rapids of rivers and 
brnall streams. To such localities they each year resort for that 

purpose, in many cases journeying hundreds of miles against the 
current of the river to reach them: and surmounting, by persever­
ing efforts, many falls. Although the breeding fish begin to enter 

the rivers early in the spring, tbey la.y no eggs until fall, and dur" 
ing all the time of their stay in fresh water they are constantly fall­

ing away in weight, and deteriorating in quality. Like the most of 

our common fishes, they reproduce their kind by eggs which are 

extruded from the female fish in an undeveloped and unfecundated 

state. The male fish performs his office of fecundation after the 

eggs are extruded into the water. The salmon select gravelly bot­

toms and running water, and as the eggs are laid they bury them 

in the gravel. For many days these eggs lie here developing. In 
the cold rivers of Maine it is not probable that they hatch in less 

than one hundred and fifty days; so that eggs deposited in N ovem­

ber would not batch until April. After depositing their eggs, th~ 

salmon, in very poor condition, return to the sea, where but a few 

months are necessary to restore them to their normal weight and 

quality. The young fish, from the time of its birth, remains one or 
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two years in the fresh water of its native streams. During this 
time it is unfitted for salt water, and immersion in it would cause 

speedy death; so unlike the full-grown fish that it was Jong sup­
po9ed to be a separate species, and called " parr." At the end of 

this stage, when one or two years old, it assumes the outward ap­

pearance of the adult fish, and being now fitted to live in salt 

water, moves down to the sea. It is how known in Europe as 

"smolt." A residence of a few months in the sea increases its size 

wonderfully, and it returns weighing several pounds. This stage iA 

called by· the English "grilse." Both sexes are now, at the age of 

eighteen to thirty months, fertile, and come into the rivers to spawn. 

Each subsequent visit to the sea adds greatly to their weight. 
One of the most jnteresting facts in the history of salmon, is the 

instinct which leads them back to spawn in the very streams where 
they passed their infancy. Probably there is some exception to this 
rule, but it is so nearly universal, that of many salmon that were 
marked in Scotland, dismissed to the sea, and retaken on their re­
turn, not one of which we have read was taken in any other than its 

native river. 

SMELT. 

( Osmerus viridescens, Le Sueur.) 

Belonging to the salmon family, the smelt differs trom most of 

its kin in spawning in the spring. April and May are the months 

in which it breeds with us. Its migrations are, therefore, different 

from the salmon. In the summer time it is sometimes caught along 
shore in the salt water. With 'the approach of cold weather in the 

fall these fish make their way into the tidal creeks and rivers, grad­

ually ascending them into fresh water, where they spawn in the 
spring. Late in April or early in May they run up into shallow 

water on the shores of rivers or into small brooks and deposit their 
eggs, generally on stones, to which they adhere by a glutinous sub­
stance that accompanies them. Here in the running water they 
hatch in a short time. During the winter the smelts are 
caught with hooks through the ice or with traps or weirs. They 
yield a large amount of food, a gre9.t many thousand of them being 
taken and marketed during the cold weather, and a few being for 
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sale nearly every month in the year. In quality they have no su­
perior among all the inhabitants of our waters, unles$1' it be the 

white fish. 

SHAD. 

(Alausa pr(JJstabilis, De Kay.) 

Belonging to a family which furnishes a vast amount of food to 
man in the shape of herrings, alewives, pilchards, anchovies and 
sardines, our shad deservedly stand at the head of them all. It is, 

as its name indicates, " the preeminent shad." Abundant in num­
bers and of fair size, its flesh is fine grained, of delicate flavor, of 
rich and nutritious quality. 

This species is common along the whole Atlantic coast from 
Georgia to the gulf of St. Lawrence. It is therefore, a more 
southerly species than the salmon. They enter the rivers at about 
the same time with the salmon, but unlike that species spawn in the 
warm summer months. They enter ttre Kennebec in April; fish­
ing for them commences at Georgetown on the first of May, in 
Merrymeeting bay on the fifth, at Augusta on the tenth. In the 
Cathance river, a tributary of the Kennebec, fishing commences in 
April about the twenty-fifth, and perhaps sometimes earlier. 

How long shad remain in the rivers is not certainly known, but 
in our latitude it must be about two months. The first return shad 
are found coming down the Kennebec at Georgetown about the 20th 
of June, and according to some testimony, continue to be seen until 
August. They are not so agile as salmon, and do not ascend the 

' fresh waters su far from the sea. On the Kennebec they used to 
ascend in vast numbers as ·far as th~ Sebasticook river. A large 
detachment turned aside into this tributary, and the remainder kept 
on up the main river. On reaching the Sandy river, much de­

creased in numbers, the main portion of the shad turned into this 

river which they ascended as far as Farmington. On the Penobscot 
the limit of shad on the west branch is just above the mouth of 
Milinocket stream ; on the east branch they reach a point one hun­

dred and seventy miles from the sea. 
The most that has been known about the reproduction of shad 

heretofore has been little more than mere conjecture, founded in 

some points on known but unexplained phenomena. We know, 
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however, that they breed in tidal rivers as well as in the more ele­
vated waters, and apparently in a gentle current. Whether they 
ever reproduce in salt or brackish water, or in still fresh ponds, we 
may consider unsettled points. It is probable that their manner of 
spawning is similar to that of the alewife which will be described, 
and that the place of deposit is in shoal water. In Merrymeeting 
hay their eggs are first found to be ripe on the 20th or 25th of 
May in an ordinary season ; but a cold swollen state of the river 
delays them until June. A few days of warm weather hastens 
their maturity wonderfully. 

A series of experiments was tried in July last at Holyoke on the 
Connecticut river, under the auspices of the Massachusetts Com­
missioners of River Fisheries, which has brought to light some very 
interesting facts in relation to the reproduction of shad. Some of 
the main points have been communicated to us. It is ascertained 
that female shad produce on the average 70,000 eggs each; that 
they can be taken from the seined ~sh, artificially impregnated, and 
successfully hatched in a floating apparatus in the gentle current of 
the river; that in water of a temperature of seventy-five degrees, 

which is about the average of river water in summer, the eggs of 
shad batch into living fish in sixty hours after they are taken from 

the parent; that the young shad, now almost invisible, immediately 
seek the deep water of the channel, where, near the surface, with 

head up the stream, they drop slowly down with the current. It 
was estimated that between the 3d and 20th of July thirty millions 
of shad were thus hatched in floating wooden boxes with bottoms of 
wire cloth, and turned into the Connecticut river. After a few pre­
liminary trials the success attending the hatching was wonderful. 
Out of a lot of eggs numbering about 10,000 only seven eggs failed 
to hatch. The eggs can be easily transported in water. Dr. 
Fletcher of Concord, carried home from Holyoke several millions of 
them in a few tin pails, and hatched them in the Merrimack river. 
These facts suggest wonderful capabilities. The expense attending 
the operation is insignificant; and it seems highly probable that for 
a small outlay enough shad can be thus produced to make a very 
appreciable improvement in the fishery in any river. 

With regard to the rate of growth and length of life in the shad 
we know but little. Of the young, however, we know that they 
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are seen going down toward the sea during the last of the summer 
and the fall, being then several inches in length and hundreds of 
times their weight when first hatched. The Massachusetts Com­
missioners have figured in their last report two young shad taken 
on the fourteenth of August, one and three quarters and three and 
a half inches long respectively; and another taken on the twenty­
sixth of September four and a quarter inches long. In Merry­
meeting Bay they are seen in great numbers as late as November, 
when they are about three inches long. There comes into the salt 
and brackish tide waters a school of " sea shad" that are not breed­
ing, and are in much better condition than the breeders. Their 
average size is less than the latter, but they range from the size of 
an alewife to that of a full grown shad. Mr. Brown of Bowdoin­
ham, suggests that these sea shad are mostly those that have not 
arrived at the breeding age. and that those as large as alewives are 
yearlings. 

To mark young shad and by retaking them at an advanced age 
ascertain their rate of growth, as has been done with salmon, could 
perhaps be done. But shad die with a slight jnjury. When cap­
tured and put into a tub of w~ter for tmnsportation alive, they are 
apt to dash wildly about until their heads are mangled by coming 
in contact with the sides of their prison. It was found impractica­
ble to confine newly hatched shad ; they died rapidly under the best 
care that could be given them. As they are taken for food they do 
not average in weight more than three pounds, probably, although 
they sometimes reach twe1ve pounds. When packed in salt on the 
Kennebec, one hundred and twenty fill a barrel. 

Though so timid and susceptible to injury, shad <lo not appear 
to be very fastidious in some respects. ~I.1hey habitually run in 
sluggish, muddy tidal streams of our State. In some of the estua­
ries of the Bay of Fundy they are caught plentifully in the very 
advance waves of & swiftly rushing tide, which is little more than a 
mass of tumbling silt, into which it is impossible to see a foot. 

Their food is a mystery. When caught their stomachs are gen­
erally empty; and from the time they enter the fresh rivers until 

they have completed their spawning, they are like salmon falling 

constantly away in flesh and deteriorating in quality. In the sea, 

however, they doubtless find nutritious diet, for when taken there 
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they are in their very best condition, fat and rich. Devoid of teeth, 

they cannot be supposed to feed on an active prey, altbough small 
marine species of fish have been found in their stomachs, and they 

have been taken in Bowdoinham by a hook baited with small fish 
for bass. It is more reasonab]e to suppose that minute, possibly 
microscopic creatures, which abound in the sea, form their ordinary 
food. 

ALEWIFE. 

(Alausa tyrannus, De Kay.) 

Though inferior to its elder brother, the shad, both in size and 
quality, the alewife excels in numbers and hardiness. Vast num­
bers once swam in all suitable waters through the State; and it is 
found from the Bay of Miramichi to the Chesapeake. To the north 
of us it called "gaspereau." In the Middle States, and in many 
localities in Maine, it is called "herring." In our own State, it 
has endured against the disadvantages that man bas put in its way 
much better than shad or salmon. There is less of wildness and 
timidity about its character than is the case with those fioh. It is a 
domestic sort of fish, taking .so kindly to civiliz~tion, that it has 

been the subject of numerous experiments in cultivation, so success­
ful that they will deserve some notice by and by. 

The alewi(e, in its migrations, generally precedes the shad into 
the rivers; but in Eastern river, Dresden, the shad comes earliest. 
They are taken together by seines and weirs. Yet the ale,vife often 
chooses for its spawning grounds quiet lakes and ponds, and to reach 

them pushes up out of the rivers into the smallest brooks, which 
the shad never does. It seems particularly to de1ight in shallow, 
boggy waters, yet it is capable of breeding in tidal waters, as it does 
in the Kennebec. Clear, cold streams it always avoids. 

Alewives begin to appear in our rivers in April: sometimes in 
March. By the first of May a few of them are taken in Dresden, 
and in Augusta. Yet the main body does not appear until late in 
May, or, in some rivers, until June. The fishermen distinguish • 
three separate "schools," or "runs," of different sizes, and appear­
ing in succession, the first run being largest and most valued. Of 
the first run in East Machias, 370 fill a barrel; of the second run, 
400 · of the third run, 600. Those of the third run, although 

' small, are yet fat and good. 
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Unlike the salmon, alewives are deterred from entering a stream 
by an unusual flow of water, and always wait until it partially sub­

sides. Their movements are consequently irregular in point of 

time. They advance by day in all difficult or exposed places, as in 
the passage of rapids and fishways, falling back or remaining sta­
tionary during the night. Warm, sunny days are particularly ac­

ceptable to them, and they may then be seen in great multitudes. 

Although of small size, they will stem very considerable rapids, and 
reach great altitudes, if at the end of the journey there is a suitable 

breeding plac~. Their limit on the Sandy river was 120 miles from 

the sea; on the east branch of the Penobscot, not much less than 
200 m1les. 

From Mr. John Brown of Bowdoinham, we have learned the fol­
lowing facts in relation to the spawning of alewives In the month 

of June, in shallow water, over weedy flats, and along the edge of 
the channel, they may be seen and heard rising repeatedly to the 

surface, making a great swirl in the water and disappearing. On 

observing closely, it was found that several alewives, sometimes as 

many aa six or eight of both sexes, rose together, and the eggs imd 
milt could be distinctly seen falling to the bottom. To make cer­
tain, some of them were caught in the act, and search at low water 
revealed at a little depth multitudes of eggs among the weeds on the 
bottom in the same spot where the fish had been observed. The 
operation is performed oftener at night. It has been accuratell 
observed in a weir, where the eggs dropped upon a board floor. 
About the middle of June begin to be seen in the water of tbe bay 

around Abagadasset point, myriads of pairs of eyes, each pair with a 
tail. Whether these were shad or alewives the observers were un­

able to determine, but since the experiments at Holyoke innicate 

that the young shad seek the centre of the river, it is probable that 

these were alewives. In the fall they can be di tinguished, and 

many alewives linger there in November. 

After spawning the alewives commence their return to the sea . 

• The time when they reach it varies with the distance they h.ave to 

travel. In some cases they have pushed up into small pond~ or 

pools, whose overflow is so slight that a few days of dry weather 

completely dries it up, and cuts o~ their retro· t; in this situation 

they sometimes have to wait until the fall rains release them. Mr. 
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Treat, in his experiments at Red Beach, found that the old alewives 
came down early in July, having a very short distance to travel. 
They were followed by the young late in July and early in August. 

The descent of the young alewives generally occurs later than 
this-extending into September. It is a mist interesting sight to 
witness their march. They' proceed in a dense column, frequently 
miles in length, following all the sinuosities of the shore. Over 
falls they let themselves down tail first, as indeed all fish do. If 
obliged to pass a precipi~ous fall they are not much injured by it, 
unless thrown vio1ently against rocks or upon the apron of a dam. 
When no other way presents, they will pass through an ordinary 
mill wheel, apparently with little harm. When so small and light 
they are much less liable to injury than the full grown fish. 

When the young alewives first go to the sea, they are two to four 
inches long. Ilow fast they grow from that time is not certainly 
ascertained, but we have reason to believe that they do not 
mature in less than three years. It bas been generally found 
that when a piece of water has been newly stocked with alewives 
they do not reappear until the third year. At Red Beach, Mr. 
Treat saw nothing of his until the fourth year, when they came to 

the mouth of the stream in great numbers. Yet we are informed of 

an instance in Massachusetts where an artificial pond was con­
structed on a brook where alewives were never seen before ; a few 

mature fish were introduced and bred there ; and in the following 

year full grown alewives came into the brook trying to ascend to the 
pond. That they do not die immediately after spawning, as has 

by many been supposed to be the case with shad, has been abun­
dantly proved. Mr. Treat shut them into one of his ponds and 
kept them five months; at the end of that time they seemed to be 
much improved. To ascertain the cause he opened several of them 
and found their stomachs filled with their own young. This sort of 
cannibalism is, without doubt, exceptional. In their natural condi­
tion it is not probable that they feed upon other fish. 

Alewives are neither so timid nor so tender as shad. They can 
be dipped out of the water and put into tubs without injury: and 
can by an occasional change of water be carried many miles over­
land. Advantage has been taken of this: to restock some waters 
that bad been exhausted. 
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STRIPED BASS. 

( Roccus lineatus, Gill.) 

This species ranges from New Brunswick to Georgia From 
New York south it js called "Rock-fish." It is, perhaps, most 
abundant in the latit~de of Virginia .. It differs from the species 
we have noticed before in the important characteristic that it feeds 
habitually and voraciously while in the fresh water. It is, 
consequently, taken readily with the hook, and as a game fish ranks 
near salmon. The bass, then, resort to the fresh water for the 
double purpose of spawning and feeding. Of the exact location of 
their spawning grounds we can say but little. It is a well known 
fact that they do not proceed so far inland as salmon, shad or ale­
wives. Norris, in the "American Angler's Book," says: "An 
erroneous opinion prevails that rock-fish ascend fresh rivers above 
the head of tide to spawn; but food is their only object. They gen­
erally spawn in tidal creeks and rivers, where smaller streams of 
fresh water enter." 

Mr. Pe11, who has reared them in small pends, says that they 
spawn in March, some say they spawn in the fall, while the fisher­
men of Merrymeeting bay say they spawn in the summer. The 
latter say that they are found in June full of spawn, but never ap­
pearing to be ripe during the shad fishery which sometimes extends 
into the early days of July; that in the fall they are in excellent 
condition, and contain no spawn unless in the very first stages of 
formation. 

Says Mr. Baird: "The development of their young is very rapid, 
as when they go to the sea in the fall they have already attained a 
length of four incLes." Yet in the Kennebec individuals of that 

, size are abundant at all seasons. In the winter they are frequently 
taken in considerable numbers in smelt nets. 

In their migrations to and from the sea we cannot trace much 

regularity. 
Bass grow to a great size, one being on record which weighed 84 

pounds. In Washington Market specimens weighing 30 or ~O 
pounds are not unfrequently seen; but further north a fi~h of 20 or 

30 pounds is rare. Yet even in Maine. this was a large fish-we 

say was, for through the greater part of our State only a few small 

ones are now m~t with. They are highly esteemed for food. 
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In the Saco and Kennebec rivers this species was once very 
abundant, but has decreased to an alarming extent-more than shad 
or alewives. In Dresden, in.Eastern river, they were once taken in 
such numbers as to sink the ice on which they were deposited, and 

now not a bass has been taken there for several years. They were 
taken frequently on the rapids at Augusta fifteen years ago, but are 
now rare. They also ascended as far as Waterville, and to some 
distance on the Sebasticook. 

~I.1be striped bass being such a voracious fish, there is no doubt 
that it feeds to a great extent on young alewives and shad in rivers 
where they abound; for it always follows the shad into the rivers. 
It is worth while to consider whether the bass does not, in this man­
ner, devour quite as much as be is worth. A large bass would be 
capable of devouring a great many young fish every day, and when 
the bass are plenty they migb t make great inroads · on the numbers 
of those prolific species. We might, therefore, expc9t that when 
freed from this ravenous foe both shad and alewives would increase 
faster. If this is really the case, we ought. to be partially consoled 
for the loss of such a noble fish as the bass. 

SEBAGO SALMON. 

( Salmo sebago, Girard.) 

The term "Land-locked Salmon," as used in the resolve author­

izing this commission, has been understood as applying to this 

variety: also to the fish caught in the Schoodic waters at Grand 
lake. The belief was that these were mere varieties of the true sea 
salmon, Salmo salar, which had in some way lost the instinct which 
prompts that species to seek the sea, and thus remaining constantly 
in the fresh water were "land-locked." Knowing, however, that 
ichthyologists are not all agreed on this question, and appreciating 
the importance of caution in announcing opinions on a question of 
science, we prefer for the present to designate these varietifs as 
Sebago aud Scltoodic salmon, being sure that the term salmon is 
properly applied to them as distinguishing them from trout, and 
leaving it for some competent authority to make such a careful com­
parisvn between them and the Salmo salar as shall settle the· ques­
tion of their jdentity or diversity. If, however, it be decided that 
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these are not identical, then we know of no salmon to which the 
term [and-locked can properly apply; for it seems to imply that a 
sort of imprisonment has taken place-that a species accustomed to 
visit the sea has been shut up in the fresh waters until it has lost 

its original instincts, and become a purely fresh water fish. 
The Sebago salmon, however, is none the less valuable, in case it 

does lose its claim to such noble parentage. Its flesh is as sweet, 

and its game qualities as great in either case. This species was 

once quite abundant in the waters connected with Sebago lake; but 

torch and spear, and exclusion from the spawning grounds have 

made great inroads on their numbers. Probably not more than a 

thousand of them are now taken annua.lly . . Nathan Cummings, 
Esq., of Portland, has given us much information about these fish. 

He says that when the Cumberland and Oxford Canal was building, 

during the first winter the workmen sent away fifty barrels of them. 
Mr. Cummin_gs used to fish for them very successfully at the outlet 

of Sebago lake, but for some years he has tried them there to no 
purpose. They are still brought in limited numbers into Portland 
each spring and fall, mostly from the lower part of Crooked and 
Songo rivers. 

'l'he principal breeding grounds of this sa1mon at the present time 
are on Crooked river, below Edes Falls, in the town of Naples, and 
in Bear brook, at the head of Long pond: near Iforrison village. 
They make their first appearance in the direction of their ~pawning 
beds ab·out the first of Septemher; in Crooked river a little earlier 

than in Bear brook. In the latter stream the males come first 
alone, and run back and forth in the mouth of the brook until the 

last of the month, when they are joinerl by a few females, but these 

are still very few until the 15th of October. Soon after this date 

they begin to ascend the rapids to spawn. It is not often, however, 

that any of them are mature and commence spawning until the 20th. 

They come then in considrrable numbers, and soon finish spawning. 

Very few are found in the brook as late as November 14th, although 

probably they sometimes spawn later. Crooked river is a larger 

stream, and they report different habits in some respectg. The very 

first that come into the stream are males, but after that the fema.les 

seem to head the advance, and the males follow them; taking the 

whofo of September, the males are not more numerous than the 
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other sex. In the whole eason there are more mal They omo­
times continue to· spawn very late. The state of th , at r ha o. 
great influence on their motions at thi time. A ri e is followccl by 
a plentiful run of fi h. 

Their beds are made in the gravel whore the current is rapid, 
but just on tbe verge of a ripple in the water; rar •ly en on tho 
lower side of a ripple. They make largo ex itv, tion , th ulld nml 

gravel from which are carried out by the current, ncl form a mound 
below. These excavation are sometime three fi et in dinm tcr, ancl 
are made by more than one pair. large number of hath e ·, 
are sometimes seen together in on hole. o fightiu" i obs •rvcd 
among t tho males It is more common, howcv r, to 
pair wo1king together, lying aid hy side in th nc t. 'rh y mak 
the excavations by f; nning with the tail, no di"• 7 ing , itb th h , ul 
being ob erved. On favorite groun<l th nc t c•ncronch on ach 
other on all sides, frequently lyinrr one above nnoth •r Iii· , ro\ of 
potato hills; but whether oue pair mu kc moro than ou 11 •st lw 
not hccn a c rtaine<l. 'L'hc wo1k of p: wning i cani rl on at ui d1t 

' and by day the fish arc rarely to be s en ou tho h •1) . 'l'h •ir 

ascent of the stream al 'O occurs by night. 'l111c old fi h nt nothin,,. 
during this sea on ; but mall males aro tn.kcn , ith th •ir stomach 

full of eggs. The a.<lult m1tle are very different in appcaran , from 
the other sex, being ruucb deeper and thin11er, with larg r nncl mor 
pointed hearls. The lower jaw is furni hcd a,t th,· p:mning , n on 
With U. ingular rt•CUl'VCd process, SOtnctitnP near IHI inch iu l 'II 7frl, 

which shuts into the roof of tbe mouth ; it is co11icn 1 in form, eitht•r 
trun<"ated or with the ape. hent b:1ckw1 rd . On an I clult mu] of 
one pourul weight this wns pre ent, hut not o fully d 'V<'lOpP<l ns in 
the larger specimen~. In yonng<'r individual it wa. wantinr,. ]30th 

jnws in this s·•x are o curved n to prevent th clc> in6 of the mouth. 
A nrn,lo of ix inches l ngth h1t1l a forked tail , •ight or uin hl,H·l· 
hars aero the i1lc, twelve Ia.r ,c verrniliop sp t on th .·ich•. )u • 
that mea urecl eight anrl one-half inches in 1 11 7th has till' . nnH) 
forked tail. ancl the hars on the ide, hut they arc vc•1·y foi11t, atul 

the vermilion , pots have clrn.ngcd to maroon; th• hook 011 the jaw 
not yet visible. 

The spawning grouncl of thi species nre very lilllitpcl. Tho. of 
Long pond are confined to Bear brook. Tho c of (•h,1gn 1'<' mo t ly 
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limited to two· or three miles of Crooked river. In former times 
they ranged at the spawning season the whole length of Crooked 
river, as far, at least, as North Waterford, and great numbers of 
them were taken at many points; but they were never known to 
ascend the river at any other season than fall, farther than the first 
gentle rapids near its mouth. This is rather singular; for the sea 
salmon (S. salar) ascends rivers of smaller size than this in June, 
and passes the summer in them. The grand fishing place in May 
was from the junction of Crooked and So11go rivers several miles 
down. The fish took bait eagerly, and were then in superior con­
dition. They left this ground as early as the last of May, but at 

the outlet they were taken much later. In the lake itself they were 
only caught in the track of the rafts that came down across the lake 
iuto Presumpscot river, and the arrival of the rafts at the outlet 
was always the signal for good fishing there. In Long pond they 
are never caught-only when entering the brook, and in the spring 

011ly a few small oues are taken there. 
The size attained by the Sebago salmon is very considerable. The 

average of those taken in the fall, is for the males 5 pounds; for the 
females, a little more than 3. A female 25 inches long weighs 5 
pounds; a male of the same length weighs 7 pounds. Of two 
males 29 inch€s long, one weighed 9 pounds 14 ounces, the other 
11 pounds 4 ounces Some extreme weights m.iy be given. One 
was taken the past season at Edes falls tbat dressed 14~ pounds. 
The largest on record was caught by Mr. Sawyer of Raymond. Its 
weight was 171 pounds: and is vouched for by Franklin Sa.wyerJ 
Esq., of Portland. These old fish are seldom caught with the hook. 

' and of those taken in the spring and summer, when they are in sea-
son, the average weight would be less than indicated by the above. 

These fish are said to he about as plenty as they were ten years 
~go. But it is strange that they can maintain their numbers 
against such persecution as follows them. The spear is very fatal 
In Bear brook nearly all the breeding males are destroyed before 

the females are ready to spawn In 1858 a law was passed for 
their protection, which would enable them to recruit their numbers 
were it enforced. 

We consider this variety worthy of being propagated and dissemi­

nated through the State. 
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SCHOODIC SALMON. 

This inhabits the waters of the St. Croix river, where, in former 
years, it descended as far as Calais. Its principal haunt, at the 
present time, is Grand lake and Grand lake stream. In size, it is 

inferior to the Sebago salmon, averaging in June not more than a 
pound and a half, in the fall a little larger; Mr. B. W. French of 
Calais, who is well acquainted with these waters, never saw one. 1 

heavier than 4! pounds. In other respects it is not at a11 inferior 

to the Sebago fish. Its habits are nearly the same. It follows. the 
rafts of timber across Grand lake in the spring, and continues in the 
stream until July. It then disappears, and returns about the 10th 

of September. It begins to spawn in October and £nislrns in De-
cemher. It takes the hook, fly or bait, at all seasons when it is in 
Grand lake stream, and being very abundant, it affol!ds a great deal 
of sport and a large amount of delicious food. That locality is 
visited by sportsmen from all parts of the country. At the time of 
our visit on tbe first of June, thirty or thirty-iive persons were there 
encamped to fish. A party of three who wore just leaving had been 
there two weeks, and their total catch was 621 salmon, 18 togue 

and 11 trout. Norris gives the followi;g memoranda of a Philadel-

phia sportsman at this place : 

"June, 1856.-Three rods: six days, 634 trout, 872 pounds. 
''June, 1857.-Three rods, six days, 432 fish, 642 pounds. 

"June, 1858.-Two rods, eight days, 510 fish, 725 pounds. 
One rod, six hours, 65 fish, 94 pounds. 

"Average time of fishing four and a half hours per day." 

He has npplied. the name "trout" to these fish, and by that name · 
they are generally known; but we prefer to call them salmon, re­
serving the name trout for our common red spotted species (salmo , 
fontinalis). 

We have not the data. from which to compute with accuracy the · 
number of these fish taken. but think it cannot be less than 12,000 ' 
annually. In the fall man,y more are taken than in May and June, 

for in the fi11l the spear is used on the spawning :6.sh with great 
effect. Whether their numbers are decreasing seriously, is a ques­
tion upon which there is a difference of opinion among tho~e -·wbo are 
in tho habit of fishing for them. Those, however, who have known 

2 
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them longest have very generally stated that that they are far from 
being as plenty as they were twelve years ago. More recent ob­
servers ba.ve failed to perceive any diminution of their numbers. 
We judge that the amount of fishing pursued for several years is 
too much for their natural increase. The act of the last Legisla­
ture, if enforced, would effectually prevent overfishing. 

TROUT. 

(Salmo fontinalis, Mitchell.) 

This is the well known brook trout common all over the State in 

gravelly and pure streams. It also inhabits nearly all the lakes 
and ponds into which run streams which afford suitable spawning 
grounds. Varying greatly in size and aspect in different waters, 
and at different seasons, it bas been described under everal names 
by naturalists, and has received the common names of "speckled 

trout," "red spotted trout," "salmon trout," which last i a mis­

nomer. Thia is the common trout of the Umbagog system of lakes, 
of Moosehead, and generally through the northern and central 
part of the State. The kind caught so abundantly at Grand Lake 
stream, arid there called r, trout," and that found in the Sebago 
region, and there called " Sebago trout" and '' black spotted 
trout," are really salmon, and should be so designated; and the 
species called "lake trout" in Moosehead and some other waters is 
really togue. 

The habits of the trout resemble those of the salmon. It spawns 
in running water, burying its eggs in the sand or gravel, in the fall 

of the year. The term of incubation is very long-not le ' S than 
160 days in our natural streams; so that the young trout do not 

make their appearance until spring. The trout does, however, 

sometimes spawn on the shores of lakes, on sandy and gravelly bars, 

as has been ob, erved in Great pond in Belgrade and Rome; and the 
Cobbo see Contee, where Dr. Cochrane of Winthrop, ha seen them 

spawning. What success attends the deposit of eggs in such a. situ­

ation is uncertain, but doubtless fewer of them hatch than would be 

the case in running streams; and in a great portion of our lakes the 
bottom is too foul to admit of success. 

In some cases trout increase rapidly in places where they are de­

barred from spawning in running water. There is, in Sidney, a. 
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smaH lake ca1led Silver lake, of beautiful emerald water, of great 

depth, with clean sandy and stony shores, with neither outlet nor 
inlet. Into this were put a small number of trout. In a short time 
they bad increased wonderfully, and Silver lake was the chosen resort 
of anglers. The same experiment was tried in a pond in Moscow, 
of less purity: and failed. We will record a third. Maj. S. Dill of 
Phillips, writes to the Maine Farmer: "In the fall of 1850 I put 

into the Sandy river ponds ten or twelve trout; for seven or eight 
years no indications of them were to be seen, notwithstanding thou­
sands of people crossed those ponds every year. Since 1857 it is 
judged that not less than 2,000 pounds have been taken out annu­
ally. So far as I have been able to inform myself never a fish had 

been ~een in either of these ponds prior to my colonization." We 
presume these trout had access to running water in which to breed. 
In general, they spawn in streams of all sizes. In the rivers tribu­
tary to the Umbagog and neighboring lakes they are seen ju great 
numbers in the fall busily engaged in depositing their eggs in the 
gravel, surrounded frequently by swarms of small fishes greedily 
watching for a chance to steal the eggs. While the female is de­

positing them, the male lies apart, occasionally making a da::h 

amongst the little poachers. When engaged in spawning trout are 

so intently occupied that they seem to have entirely lost their ha­

bitual shyness, and are, therefore, easily captured. They will fre­

quently take the fly, but by no means so readily as at any other 
season. They a.re chiefly captured at this season by means of spea,rs 
and grapnels, which are very deadly weapons. In small brooks 
they can even be taken out with the hand. There is a brook running 
through the village of Manchester Forks, where each year quite a 

number of trout, weighing from two to four pounds, are taken as 
they come up to spawn. A pair has sometimes been seen together 
in the brook, and frightened under the bank, when it was only 
necessary to reach the band under and take them unresistingly out. 
Trout, Ii~ salmon, are very poor in quality at the spawning season, 
and it is surprising that people can eat them. Yet we presume 
that more of them are taken then than in any other part of the 

year. 
The growth of trout is less rapid than that of salmon. Probably 

an increase of half a pound each year is not far from the average. 
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In favorable circumstances they grow at the rate of a pound in 

year. In the pond in Mo cow referred to above, the trout when 
introduced were from three to five inches long, and even year 

afterwards a number were taken the large t of which weighed seven 
pounds and the smallest five pounds. 

'rhose trout taken in the brook are very small, not averaging 
more than three ounces. In the lakes they attain a much greater 

size. In the Umbagog chain five pounds is not an uncommon 
weight, and fi h occur weighing eight and even twelve pound ; but 

the average is found between one and two pounds. ne hundred 

and ten trout taken there in December, 18 0, weighed 122 pounds, 

being an average of a little more than one pound each. 

This species is very easily dome ticated, and thrive wonderfully 
in confinem~nt. When young it will endure without injury much 

rough usage. This hardy character },ined to it v lue in market 
renders it the best of all fi h for artificial breeding and rearing. In 
our country the efforts of pi ciculturi t have been almo t wholly 

confined to it. Trout breeding bas already become an e tabli bed 
branch of industry. 

We shall have occasion to refer to this species again, in di cu s­
ing the question of protectjon. 

ToauE. 

(Salmo toma, Hamlin.) 

This species is in many localities known as "lake trout," name 
which indicates the characteristic which mo t di:stingui hes it from 
the brook trout. It is foun in lakes of considerable depth, rarely 

in rivers, and spawns habitually in still water on rocky hore and 
bars. Although it occasionally takes the fly of the sportsman, it 
so generally inhabits <leep water, that its pre ence in the Tuuk lak 

in Hancock county was unsuspected for many years after the 
neighboring country was occupied. It is scattered all over the 
State, except in tbe soutlnve tern counties, where Thomp on's pond 
in Poland i;:; the only locality that we have learned. It doc not 

occur in the Umbagog sy tern, nor in the lake of Kennebec county. 

But in the lakes of the upper Kennebec, of the l)enob cot, of the 

St. John and of the t. Croix, it is common. t varies greatly in 

color: being in Grand lake on t. Croix of a lively salrnon-yello, 
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on the sides, dotted thickly with grey, with open spots showing th.e 
clear yellow ground work; and in Emden pond, although revealing 
the same markings ~o a c ose observer, yet presenting an almost 
uniform grey over all the lower part of the body. A Salmo found 

in the town of Wilton, has been supposed to be a distinct spetJies, 
but it has in general appearance a close resemblance to the togue as 

caught in Grand lake, and a careful comparison will probably re­
veal no specific differences. 

The spawning time of the togue is the fall of the year. Late in 
October they resort to shoal water and spawn on rocks and ledges. 
They come suddenly, finish the operation in a few nights, and im­
mediately retire to deep water. It has been noticed that the females 
come to the spawning grounds first. The first night of their appear­

ance nearly all will be females, and at the last nearly all males. 
They are accompanied and followed by a motley throng composed of 
nearly all kinds of fishes in the lake, eels and hornpouts predom­
inating. Probably few of the eggs escape them. 

The quality of this fish is generally inferior to that of the trout. 
Its flesh lacks the delicate flavor. It is very fat, but not rich in 

taste; yet wb.en in season it is very good eating. It attains a great 
size, individuals having been found to weigh twenty-seven pounds, 

and ten pounds not being uncommon. In Wilson pond in Wilton, 

those weighing only two pounds are looked upon as curiosities, and 

the average is eight pounds. In other waters the average is much 

less. 
On the St. John waters this fish is an important article of food 

with tl.ie inhabitants, less abundant than the white fish, but said to 

be preferred on account of superior size. 
Besides the name of "lu.ke trout" that of " tuladi " belongs to 

the same fish, and the "lunge" of Vermont and Canada is ~lieved 
to be identical with our togue. 

BLUEBACK TROUT. 

(Salmo oquassa, Grd.) 

This is a species peculiar to Rangely and Moosillamaguntic 
lakes, inhabiting the deep waters, and almost never taking the hook, 
but coming up about the 10th of October in great numbers into the 
tributaries of those lakes to spawn, and returning after the middle 
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of November. They are of some importance to the inhahitants, who 
take them with nets at the time of their migration. Their size is 
small, about eight or ten inches in length. Their quality is a matter 
of dispute, some extolling them very highly and others saying they 

are no better than suckers. Mr. Gfrard says of it: "The flesh of 
this fish is highly flavored, and more delicate than that of the brook 
trouts in Europe and America. It resembles Sabno umbla of the 
Swiss lakes, both in the pecu1iarity of its habits and its delicacy." 

FRESH WATER SMELT. 

Smelts are scattered all over the State. It seems probable that 
we have more than one species. Whether either of them is identical 
with the salt water smelt we cannot say, but the resemblance is 
very close. In several localities they attain a large size. Those of 
Harrison are said to exceed half a pound in weight, and those of 
Belgrade to measure fourteen inches in length. In spring they 

approach the shores, and are sometimes thrown upon the land by a. 

heavy wind, and perish in great numbers, the shores being lined 

with the dead. About the first of May they ascend the streams. 
In Monmouth they run into some very small riJls that lead into 
Cochnewagn pond, and are dipped out in considerable quantities. 
In May, 1867, after it was supposed they were all gone, a fresh run 
occurred, that yielded thirty barrels. In quality the fresh water 
smelts are fully equal to those from the tide waters. Those from 
Monmouth have been placed side by side with smelts from Damaris­
cotta, and received the preference. 

W HITEFISII. 

( Coregonus.) 

Of this genus we possess at ]east one and probably more than one 

species. They occur principally in the central, northern and east­
ern portions of the State. 1,he species found abundantly on the 

St. J obn and its tributaries has been referred to the species C. al bus, 

but we doubt whether that is correct. Whether or not our white­

fish is identical with the famous whitefish of the great fakes, it cer­

tainly partakes of that excellence which is a characteristic of all the 

members of the genus. In the Fish , river region, in ~loosehead 

lake in Schoodic Grand, they pronounce the whitefish the best of 
' 
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the fishes. Like nearly all the salmon family, to which they be­

long, they spawn in the autumn, and seem to prefer running water. 

On the Schoodic, they resort to Pocumpus thoroughfare, a strait 

about six rods long, connecting Pocumpus and Grand lakes, where 

the water is flowing from three to five feet deep, and the bottom sandy 

and gravelly. In November each year small quantities of them are 

taken here with the spear. One night Mr. B W. French of Calais, 

set a net thirty feet Jong at this thoroughfare, and in the morning 

had a barrel of whitefish. In Moosehead lake they sometimes take 

the fly. In June last we saw one taken with the fly near Mt. 

Kineo, by Artemas Libby, Esq., of Augusta. It weighed a 
pound and a half. Two trout weighing a pound each were taken 
at the same cast. They can be taken with the hook at any season 
of the year in deep water. Almost any bait will answer, but the 
best jg a piece of a small fish. The most of them are taken in the 
winter. The greatest success is attained by sinking through a hole 
in the ice, at the end of a line, a "cusk" thoroughly gashed up 
with a knife. This remains there one day, and tolls a great many 

whitefish around. They are then taken by the sma1lest baits on 

small hooks. One winter many of these Moosehead whitefish were 

sold in Augusta, and their weight was so uniformly one pound that 

they received the name of "pound fish," and the trouble of weigh­

ing was dispensed with by the mutual consent of seller and buyer. 

'J1he whitefish differs from most of its family in being nearly or 

quite destitute of teeth. Its mouth is small and tender. It has, 

therefore, none of the £erce pedatory character of the trout and 

togue. It probably feeds mostly on small aquatic animals of vari­

ous kinds, such as insects, crustaceans and mollusks, being guiltless 

of the death of any of its fellow fishes. 

w HITE PERCII. 

(Merone americana, Gill.) 

Its small size is the only fault we have to find with this species. 

Its average weight is not more than four or five ounces, although it 
sometimes attains the weight of two or three pounds. There is some 

reason to suppose its growth is more rapid than that of the yellow 

perch, for it is not usual to catch very small specimens as it is of 

that species. It is not so universally distributed as the yellow 
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perch, not occurring in the south western part of the State, and 
being frequently wanting in particular lakes in the midst of a 
district generally occupied by it. It inhabits, generally, those 
lakes and ponds emptying into the Kennebec as far north as Skow­
hegan, those tributary to the Penobscot still farther into the inte­
rior of the State, and the St. Croix, with the intervening country. 
This is supposed to be identical with the white perch that comes into 
the rivers in the spring with the alewives, and it is an interesting 
question whether it is naturally a salt water species which has 
strayed into the fresh waters and lost the instinct which should 
guide its return, or whether it was originally equally fitted to live 
in salt or fresh water. Some of the lakes in which it abounds have 
never been accessible to fish coming from the sea during the present 
age of the world. As an instance may be mentioned the Belgrade 
lakes. 

We know very little with regard to the reproduction of this spe­
cies. Ripe males have, however, been found in the Kennebec river 
in June. 

In the spring of the year white perch approach the shores, and run 
into the mouths of many streams. At other seasons they constantly 
inhabit the deep water, where they are gregarious to a greater ex­
tent than the yellow perch, being rarely caught by fishing from 
shore. It is to be presumed, then, tbat they are far less destructive 
to small fo,h than the pickerel and yellow perch, which frequent the 
shores. In July their food is found to consist mostly of larvre of 
insects, many larvre or pupre of the dragon fly, not a few small 
crustaceans, and rarely a small fish. 

PICKEREL. 

( Esox nticulatus, Le Sueur ) 

The pickerel was formerly confined to a small area in the State, 
but by the assistance of man bas spread far and wide. It is very 
prolific, and its young appear to be hardy. It is fond of shallow 
still water, no doubt because it there finds its food, which consists 

of small fish of all kinds, of frogs and tadpoles. There is no other 

large species among us which so habitually frequents the shores. It 

is extremely greedy and voracious, and doubtleRs is the most de­

structive to young fish of all our species. Yet it increases rapidly, 



FISH COMMISSIONERS' REPORT. 25 

and grows so soon to edible size that it furnishes a great amount of 
food from a given area. Its quality is a matter of dispute; some 
detest it, and others prefer it to trout. We should bear in mind the 
adage, "de gustibus non disputandum." The case of '' Trout 
vs. Pickerel," is one in which so many are interested, that we shall 
have occasion to refer to it again under the head of protection. 

Pickerel spawn in the spring, and their young hatch in two or 
three weeks. 

EXAMINATION OF THE RIVERS AND OTHER WATERS. 

This work was commenced on the first of May, and until July 
we proceeded together. We first examined the lower part of the 
Saco as far as Salmon Falls, in Hollig and Buxton, and from that 
proceeded to the Mousam, the whole length of which we explored. 
The Presumpscot was then examined as far as Sebago Lake, leav­
ing the tributaries of Sebago until fall. After visiting Skowhegan 
and finding the Kennebec too high for our purpose, we proceeded to 
the eastern part of the State, and examined the lower portions of 
the Machias and East Machias rivers, Mr. Foster being already 

familiar with the latter, as also with the Cobscook, which next came 

under observat1.on. We next passed up the St. Croix, viewed all 

the obstructions, and stopped two days at Grand Lake stream. We 
returned to Dennysville, examined Denny's river, and thence by 

way of Machias to the Kennebec. We reached North Anson on 
the 12th of June. From this point a three days tour was made up 

the Sandy river and down the Carrabasset. We then proceeded up 
the Kennebec to the Forks; thence to Moose river bridge, and 
down Moose river by canoe to Moosehead lake. From Moosehead 
we proceeded to the Sebasticook, whose examination brought us to 
the close of June. During July Mr. Foster made another trip to 
the St. Croix, aQd completed the examination of that river. Mr. 
Atkins examined the fisheries on the lower Kennebec, and on some 
of its tributaries; and in September surveyed portions of the upper 
Kennebec which were not visited in June, following the Kennebec 
down from the lake to the Forks, and Dead river from its mouth to 
Dead River plantation. Rumford Falls was next examined, that 
portion of the Androscoggin from Lewiston down, and the Little 
Androscoggin. In October Mr. Foster examined the main Penob-
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scot as far as Howland, and several of its lower tributaries-the 
Eastern river, Pa sadumkeag, Piscataqui and Pushaw. Mr. Atkins 
examined the main tributaries of "ehago lake, Hiram Falls on the 
Saco, and that portion of the Great O sipee lying in Maine. This, 

with the exception of a few minor points, closed our work in thi 
department. 

We have not thought best to present a detaHed itin,~rary, but 
to give the main facts elicited in a more condensed and more con­
nected form. 

Mo us AM. 

The Mousam is eminently a salmon stream. Its source is in 
Mousam pond, which, with two smaller ponds leading into it, cov­
ers an area of nearly 3000 acres. I suing from the pond in the 
town of Shapleigh, it pursues a course of 24 miles to the ::ie in a 
south-easterly direction. J?or the first few miles it flows through a. 
granite country, but for twenty miles it is bordered by sandy pl· ins 
where pitch pine and scrub oak are common. Its bed i , herefore, 

entirely composed of ledge, boulders,•gravel and sand. Tbe fall is 
considerable, and pretty evenly distributed through its length. 
When unobstructed its whole extent nearly, must have been suita­
ble spawning ground for salmon. 

Tbe amount of water in the :Mousam is very constant through the 
year. Both the pond at its head an<l the sandy land tl1rou,1h which 
it flows, for so much of its course, conspire to this end; the one by 
forming a reservoir in which the waters from the granite hills are 
collected and fed out wh·en wanted by the dam at it outlet, the 
other by absorbing surface water and emitting it through pring . 
The same causes also render the water pure. At all th mills on 

the river they report plenty of water and generally some to spare­

their wa te-ways are rarely dry. Freshets are on .the upper part of 
the river unknown, the water never varying more thn.n a few inches; 

on the lower portion a rise of more than a foot is unu ual. Drouths 
have little effect. 

The natural aspect of the river promises salmon, and traclition 

accords with it. From Judge Bourne of Kennebunk, we lca.rn 

that the Mousam was once '' full of salmon." Dr. ~mer. on in­

formed him that one Wakefield once loaded a cart with salmon in a 
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little while at the foot of his garden in Kennebunk. There were, 
also, shad and alewives; the shad still come into the river, but the 
salmon come no more. 

The first dam on this river was bui]t in Kennebunk a little above 
the site of the present structure in 1675. It was rebuilt in 1720 
further down the river, and in 177 4 on the present site, ( that of 
the upper dam at K.) Since 1720 a dam has been constantly 
maintained here. 

The constancy of the supply of water, the freedom from freshets 
and drouths render the power derived from this river particularly 
safe and valuable. It is pretty well improved. There are between 
Mousam pond and the sea, 18 mill dams and one reservoir dam. 
We saw all but two of them. There is no special obstacle to the 
construction of a fishway over any of them, although they are often 
high, there being eight whose height exceeds ten feet. None of 
them are now provided with fishways, and we did not learn that 
they ever were. 

The principal tributary of the Mousam, nearly equal in vclume 
to the main stream, enters the latter on the left side in the town of 
Alfred. We did not examine it; but it is obstructed by dams at 

various points. · 
Were it undertaken to restock tQis river, salmon should be the 

kind selected, but it might at the same time be fo.und practicable to 

increase gre~tly the amount of shad, and to breed alew1ves here to a 
certain extent. The construction of fishways over all the dams 

would cost three or four thousand dollars. It would further be 
necessary to breed salmon from the egg in the river, they being 
now entirely exterminated. 

As to the results to be attained it is to be borne in mind that the 
mill-ponds now cover with dead water a great portion of the original 
shallow rapids where the salmon spawned. There are some left, of 
course, but with considerable diminution in their extent, it is reason­
able to suppose that not so many salmon could be bred in the river 

· as originally, unless resort should be had to artificial breeding. The 
cluster of fine springs in the town of Sanford which gives a name to 
the vmage of Springvale, would afford an admirable location for a 
breeding establishment. 

Unless for the purpose of testing what can be done by artificial 
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breeding, we think it would not be advisable to undertake to re­
stock the Mousam until some less difficult task has been brought to 
a successful issue. We may then have more light upon the subject. 

SACO. 

Of this river our survey was only a partial one; yet it embraces 
the principal points of interest. Our personal examination extended 
to the lower part of the river as far as Salmon Falls in Buxton and 
Hollis, to that portion lying in the town of Hiram ; and to the Great 
Ossipee river as far as Kezar Falls. The most of our information 
in relation to the river was obtained from Thomas Quimby of Bid­

deford, engineer, who furnfahed us with measurements of nearly all 
the falls on the river, and from Hon. Joseph Hobson and Tristram 
Jordan, Esq., of Saco. 

One would naturally suppose that a river like the Saco, rising 
among the White mountains, and draining at least a third of their 
surface, would be liable to great and sudden fluctuations of its 
volume. However this may be on its upper waters, while still in 
New Hampshire, we find that in the lower part of its cour e it is 
one of the most constant of the large rivers, rarely subject to de­
stroying freshets, and not seriously impaired by drouth. It flows 
through a great extent of sandy country, and its principal tributa­
ries are regulate4 by ponds and lakes. The channel of the main 
river is deep; there is not a single ford from Fryeburg to the sea. 
Its water is pure, and in Biddeford and Saco is used for all domestic 
purposes. 

The Saco was a salmon river. The difficult falls that naturally 
existed at Biddeford, and again at Salmon Falls, were douhtless 
sufficient to deter less active fish from ascending it very far. There 
have always been shad in the lower part of the river, but we 
found no tradition of their ever passing Biddeford. As to almon, 

it is certain that they ascended as far as Hiram fall , where a great 
many were taken in old times; and the Great and Little O ipee 
rivers are reported to have been frequented by them. We could 

obtain no exact estimate of their numbers in former times, us they 
had ceased to be plenty beyond the recollection in the pre ent gen­

eration. Mr. Jordan is aged sixty-nine, and had information ob­

tained from his father and grandfather. It is very sure tha.t salmon 
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have not been plenty for eighty years; and that at no time for the 
last sixty years have they been so abundant that a man could take 
more than five or sjx in a day at the Saco falls. For many years 

they have been entirely extinct. The last taken at Salmon Falls 
was in 1843. Mr. Benjamin Coolbrith of Biddeford, has fished 
here for shad for the last twenty years, and has never taken a 
salmon. 

The following table will show the obstructions on the Saco: 

~- -~-=-=-=--=-=--=-=-=-=-=-===========----'==================== 
Distance I Height of I · 
from sea, dam, 

miles. . -----____ I feet. --------

45 Hiram Falls, • - I - !Natural fall 80 feet f ~0

it::; 
35 Steep Falls, • 1 dam, 12 
27 Bonny Eagle, 1 dam, 10 Natural fall of 70 feet. 
25 Moderation, 1 dam, 12 
18 Dar ..\!ills, . 1 dam, 11 
lG! Salmon FaJls, · 1 dam, 10 
15~ Uuion Falls, 1 dam, 14 

6 Biddeford and Saco, 2 dams, 6 IOn the Biddeford side are three 
26 . dams of 6, 16 and 1G feot· 

cott_on and woollen mills: 
dycrng, &c. 

The most serious of these obstructions is the lower fall between 

Saco and Biddeford. An island here divides the river into two 

channels. 'fhe greater bulk of the water flows in the westerly 

channel on the Biddeford side, and here are situated all the cotton 

mills. In this channel the total fall of thirty-two feet is divided 

into two, of sixteen feet each, by two stone dams. The construction 
of fishways over both of these would be diflicult, and the structures 
would be insecure; for there is no available location where either of 

them would be properly shielded from the force of freshets, laden 

frequently with heavy masses of ice, which might soon batter to 
pieces any ordinary structure. But on the east side of the island 

there is a. better prospect of success. This channel carries much 
less water than the other, yet quite enough, we think, for the pur­
poses of fish. Instead of two falls, there is here only one, of less 
than thirty feet. The water falls over a dam a few feet upon a nar­
row ledg~, and thence leaps into a deep pool twenty feet below. On 
the east side of the fall stands a grist-mill, whose foundation wall is 
deflected at a considerable angle from the direction of the channel. 
Against this wall the fish way might be built as far as the south 

\ 
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corner, where it would rest on the ledge; thence it should he re­

versed and carried back towards the fall, where its lower end would 

rest in the deep pool. By being thus built against the deflected 
wall of the grist-mill, its main body would be out of tbe way of 
running ice or timber, which could only assail the upper end, and 

this might be shielded by some structure of timber. This location 

would have the further advantage of being out of the way of the im­

purities that come from the dyeing mills on the western channel, 
and which might have some injurious tendency. On the other l;and, 

there is a certain disadvantage attaching to the small amount of 
water running here, since the fish would choose the main channel, 

if the water were good. The cost of constructing this fi.shway woulcl 
be about $3,000. 

The upper dam at Saco is only about six feet high, and does not 
require a very extensive fishway. 

The next obstacle is the dam at Union falls, in the town of Day­

ton. The water being hjgh at the time of our visit (May 4th,) it 
was difficult to determine where a fish wa,y should he located. To 

be secure against high water and floating material, it would doubt­
less need to be we11 ballasted, and it might be necessary to give it 
extra strength. An island here divides the channel: and near this 
are some gateways to regulate tbe wa.ter. A fishway built near 
these gateways would be beyond reach when it most needed some 
attention. 

The dam at Salmon Falls is at the head of a narr0w chn m, 
through which, for half a mile, the Saco rushes with great fury. The 
chasm is from twenty-five to forty feet wine, and in passin!! throur,h 
it the river falls about sixty-six feet Logs are driven down the 

• Saco every year, and in this chasm they frequently jam, and hlock 
the channel so that the water rises at the foot of the dam nr.arly to 

its crest. In such a case as this any wooden structure woul<l be 

floated from its place unless very strongly secured. A ide from 

this danger, which might be guarded against by balln ' ting and bolt­

ing to the ledge: and the danger from the impact of floating ice and 

logs, there is a very good location for a fishway near tlie. west end 

of the dam. A dam has been maintained here as long a eighty 

years. It was carried away in 1843, and then rebuilt on it present 

site. 
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Of the obstructions at Bar Mills, Moderation, Bonny Eagle and 

Steep falls, we cannot speak, not having examined them. It is 

supposed, however, that fishways can be constructed there. The 

natural fall at Bonny Eagle is not represented to be very difficult, 
and information received at Hiram satisfies us that it did not pre­
vent the passage of salmon. 

There are no other dams on the main river, unless there be in 
Bartlett, N. H., or above. 

The natural fall in Hiram was examined in October, mainly for 

the purpose of ascertaining whether the salmon ever ascended the 
Saco into New Hampshire, the Fish Commissioners of that State 

desiring to ascertain whether they were interested in the opening of 

this river. 'I.1he Saco, at this point, descends eighty feet eleven 
inches, by five successive plunges, neither of which is precipitous. 
The third from the top and the last are the most difficult. The 
third is a fall of eighteen feet, at an angle of forty degrees. The 
lowest is a fall of about thirty feet, at an angle of twenty-five or 
thirty degrees, and is torn into a torrent of spray. Neither of these 
falls into a deep pool, and both are practically impassable. Yet we 

did find a report that one Walker, who trapped beaver in Fryeburg, 

found the body of a large salmon at the " great jam," as many as 
seventy-five years ago. A high stage of water may so alter the 

aspect of the falls as to render it possible for an exceptional salmon 

to pass them; but prnctically this was their limit. 

Tlrnt salmon were once taken here is a common tradition in the 

vicinity; yet men who have lived here since 1815 have no personal 

recollection of it. The dam at Salmon Falls had cut them off ear­
lier than that. 

The Great Ossipee river enters the Saco from the west at Cor­

nish, forty-two miles from the sea. It is a fine, rippling, gravelly 
stream. The only ol;>struction on it after it enters Maine is a da.m 

at Kezar Falls, which would be an obstacle to salmon only in the 

drouth of summer, and could easily be made passable at all times. 

Beyond the New Hampshire line are several dams. It is evident 
that salmon might have entered New Hampshire hy way of this 
river, and there is no reasonable doubt that they did. Throughout 

its whole length also there is a great extent of excellent spawning 

ground. 
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The next important tributary of the Saco is the Little Ossipee 
river. This rises near the west line of the State. We did not ex­
amine it, but learn that it has several mill dams. It enjoys the 
reputation of having been a fine salmon stream in former times. 

The fisheries of the Saco river are, at the present day, poor 

enough: only a few shad are taken, and they are yearly diminish­
ing in numbers. This fishery is carried on by Frederjc H. Lowell 

and Benjamin Coolbrith, by gill nets set in the river a short dis­
tance below the falls. In 1850 each of them took on an average 
twenty-five or thirty shad in a night by fishing a short time. (This 

was enough to supply their markets.) From that time to 1860, 
there was not much falling off. But for the last five years they 

have worked harder to get half the number of shad. Fifteen years 
ago bass were plenty: two men with a small net could load a 
wherry with them in a night; but not one has been taken here for 
eight years. These men attribute the destruction of the fi ·h to the 

refuse matter from the gas house in Biddeford, which is allowed to 
be washed into the river. It is n~ uncommon thing, they say, after 

a shower which brings down the tar into the river, to see great num­
bers of fish such as chubs and eels risfr1g dead to the sm face in the 
vicinity where this refuse enters the river. The tar floats all over 
the surface; and is found smearing the rocks on Eagle i lan<l at the 
mouth of the river. 

Mr. Lowell states that he sets one net on the Saco shore, in the 
"bay," and one on the Biddeford shore; that in the former place 
he takes shad only on ebb tide, and in the latter place only on the 
flood. This phenomenon he thus explains: The ti(le rnns with 
greatest force, both on the flood and on the ebb, fr1 the channel next 
the Biddeford shore. On the flood it crowds all the impure water 
from the Biddeford side over into the bay on the ea t sicle, where 
the shad avoid it, and seek the purer water of. the flood tide coming 

up on the west side. On the ebb, however, the impure w· t('r is 

drawn directly down the Biddeford shore, not any of it cro sing into 

the "bay," which in its turn becomes filled with purer water, and 
therefore jnviting to the fish. 

Should it be undertaken to re-stock the Sa.co with fish, it would 

of course be necessary to construct fishways over all the clams, and 

in the case of the salmon it would be necessary to import their eggs, 
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and breed them in the most promising locality, which, so far as our 
examination will enable us to judge, is the Great Ossipee tributary. 
Salmon once introduced would thrive, and we doubt not, with ~uita­
ble regulations, become abundant. The river is not so well adapted 

to shad and alewives. The cost of opening the Saco cannot be 
aceur :tely estimated without a completion of the examination. 
Whether it should be opened at an early date ought to depend 

p,trtly upon the wishes of New Hampshire. It may be found prac­

ticahle to construct a fishway over the Hiram Falls, which would 
greatly increase the productive capacity of the river; but at the 
J>resent time any recommendation in regard to it would be pre­
mature. 

PRESUMPSCOT. 

This river is the outlet of an extensive system of lakes and ponds, 
of which Sebago lake, the second in size in the State, is its imme­
diate source. The area of Sebago. lake is about 27,000 acres. Its 
depth in some places is more than a hundred· feet ; and in this vast 
reservoir the turbid water of the tributary streams deposits its s ·di­
rnent, and issues thence as a river of uncommon transparency, a 
character which is maintained for a long distance from the lake. 

The great extent of lake surface drained by the Presumpscot renders 

the power afforded by its fall very reliable, and it is well occupied 

hy mills. Yet there is a considerable amount of rapid water in its 

course. 
Our examination of the Presumpscot was made in May, and ex­

tended to all the obstructions on the rivc!r, but not to any of the 

branches, with the exception of the Duck pond stream. The upper 
waters, however, tributary to Sebago, were visited in October. and 
the most important examined. In the survey of the Presumpscot 
we found it crossed by eight dams, whose position and height are 
given in the table following. Two other points arc given, which have 
been occupied by dams, and may be again. 

At Presumpscot falls there is now no obstruction which is insur­
mountable to fish. The river descends swiftly over and among 
ragged ledges; but alewives and shad pass tliis point every yea.r. 
There was a dam here near the natural fall, which was built as early 
as 1802, but it was ootirely broken down fifteen years ago. This 

fall will probably be occupied by mills at no distant day. 
3 
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Place. Distance from sea, I 
miles. 

-~-- Sebago Lake source, 
25 Lindsley's Falls, 
24! Steep Falls, 
23 Great Falls, 
18k Gambo Falls, 
17- Little Falls, 
16} ~lison Falls, . 
10 Saccarappa, 2 dams, 

9 
1 

Cumberland Mills, 
Presumpscot Falls, 

Height of dam. 

14! feet. 
lH " 
20-
8 

12 
5 10 
l 14 

9 

At Cumberland Mills there is a stone dam nine feet high , and 
impassable. vVere it not for exposure to the force of the current 
in time of floods, the best location for a :6.shway would be in the 
corner of the dam next the mills; but it should be securely covered. 
The entire power is used by a paper mill, which is now making 
printing paper, and using 1400 or 1500 pounds of chloride of lime 
and twenty-five or thirty gallons of oil of vitriol per week. The 
liquid refuse from the bleaching vats is finally turned into the river. 

At Saccarappa there are two dams. The lower, of fourteen feet, 
can be best surmounted by a structure at the east end, near the 
flume. The upper dam is about ten feet high, and rests partially 
agairn,t a small ledgy island, which is nearest the west shore. On 
the weRt of this island there is a natural passage-way between it 
l-\nrl a ledge whjch supports a corner of the dam. In this passage­
way a :6.shway might be constructed, wjth little cost, and would be 
we11 shielded from floating ice and timber. The power furnished by 
the river here is employed by numerous mills, but we did not learn 
of any pollutions. The principal lumber mills on the river are here. 

The dam at~lison falls is twelve feet high in mid-river, but 
on the east end is only eight feet high. Against the wall of the 
woollen mill, on the left bank of the river, is probably the best 
location for a fishway. It would need to be well protected against 
ice and logs; of the latter seven million feet passed this point this 
year for the mills at Saccarappa. 

The next point noted in the table, Little falls, was formerly the 

site of a mill; but mill and dam have entirely disappeared, and 

there is now only a log pier built into the river from the left hank, 

to assist in driving timber. The fall is about thfrteen feet and is 
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rather sharp, but not a serious obstacle to salmon. If alewives were 
to ascend the river beyond this point, a fishway might be easily built 
for them on the left bank. 

The dam at Gambo falls is eight feet high at the head of the fall, 
but it has two wings extending down the river, of which that on the 
left side is very long, and attains a height of twenty feet. In the 
latter is a waste gate, and just above this gate a fishway might be 
safely built, running down alongside the dam, if a guard were • 
built to prevent the water falling over upon it. This water power 
is owned by the Oriental Powder Company, whose works are located 
here. 

The fall of the water at Great falls is about twenty feet, but it is 
a grndual descent, the dam being but a sHght one. Salmon could 
pass this readily, and later in the season alewives could probably 
do tbe same. It might be necessary to assist the latter by some 
simple structure. The mills here are various manufactories of 
lumber. 

At Steep falls is an old log dam in a bad state of preservation. 
There were mills here, but they were carried away by a flood years 
ago. The dam cannot be passed by fish without a fishway. One 
could be best made by opening the dam at a point near the right or 
west bank of the river, where the water fa.Us over the ledge. The 
heiaht of the darn is eleven feet six inches. 

0 

The la.st or uppermost dam on the river is at Lindsley's falls, 
commanding the water of the "basin," and essentially of the lake. 
It is a log dam, and is fourteen and one-half feet high. The water 
is sometimes drawn below its crest, but not more than a foot. The 
best location for a fishway is at the east end of the dam, running it 
down the stream, and reversing it so that its foot may rest nea,r the 
dam. The "basin" is a broad expanse of the river immediately 
after it leaves the lake. 

Songo. 

This is the main affluent of Sebago lake, and may be con­
sidered as forming the upper portion of Presumpscot river. Songo 
river is a sluggi~h stream forming the outlet of Long pond, a sheet 
of water covering about 6,000 acres. A slight fall in the course of 
the river is overcome by a lock for the passage of canal boats to 
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Ha.rrison, at the head of the pond. Into Long pond fl.ow three 

considerable streams, namely, one from Crotched pond, in Bridg­

ton. Bear brook, from Waterford, and the outlet of Anonymous 

pond. at Harrison village. The first is occupie<1. at Bridgton Cen­

tre by six dams, affording power to several woollen factories, in 

which dyes are used, to a tannery, and other milk The water that 

comes from Crotched pond is very clear. Trout (Sebago salmon?) 

• are reported to have peopled this stream formerly, but there are 

none now. Bear brook is the outlet of several ponds in Waterford. 

It is principally noticeable as being one of the spawning grounds of 

the Sebago salmon. Its immediate source is Bear pond, and between 

this and Long pond the stream is interrupted by two dams, one of 

wbich has been built seventy years. From the lower of these to the 

pond is the spawning ground of these salmon, which will be referred 

to again. Another dam is in process of construction on the lower 

p,1rt of the brook, which will destroy most of the spawning ground. 

Above Bear pond, at Waterford City, is only a small stream, occu .. 

pied by sh dams, varying in height from eight to fifteen feet. The 

stre':1m at Harrison village is small, but being very constant in vol­

ume, is fully occupied by mills-grist mill, wire factory, and lum­
ber mills. Of more importance than the Songo is its largest 
tributary. 

Crooked river. This enters Songo on the left, three mileR above 

its mouth. We traced this river as far as North Waterford. and 

found it flowing through a sandy country, and abounding in grav­
elly sha11ows, evidently a favorite breeding ground of the almon­

idIB. The waters of this river are much discolored by iron and 

peaty solutions. The volume is genera1ly even, hut occasionally 

dangerous freshets occur. Ten or twelve years ago several of the 

lower dams were carried away by an ice freshet. A rise of four 

feet is very unusual. 

We collected no information about the ascent of this river by sea 

fish; but sufficient research would probably hriug to light some 

traditions on that point, although the dams on the Presumpscot shut 

them all out many years ago. At the present time, the only fishery 

that is of value here is that of the Sebago salmon, nnd the informa­

tion relative to it will be embraced in our remarks on that species. 

We examined six dams, situated as in the tablC'. 



Miles from 
Sebago Lake. 

55 
42 
X2 
3J 
23 
20 
10 
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Songo Pond source, . 
At North Waterford, . , . 

Mc Wain's, (or Robinson's Mills,) 
Holden's Mills, . . . 
Bolster's Mills, 
Scribner's Mills, 
Edes Falls, 

Height. 

8 feet, 
11 " 
11 " 
9 " 
7 " 
8 " 

When built. 

before 1807. 

1831. 
about 1817. 

] 8-1-4. 
1827. 

37 

The distances given are those of the winding course of the river, 

the distance in a direct line from source to mouth being about thirty 

miles. Besides the dams examined there are seven enumeruted on 

this river above North Waterford. At Edes falls a stone 1hm, of 

eight feet height, stops the ascent of any fish. A way might be 
constructed on either side of the river, but on the west side is the 
best pool for its foot to rest in. At Scribner's mills the dam is un­

der a bridge. A fishway might be safely built against the cast pier 
of the bridge, where it would be protected from floating ice, and 
rest in a deep pool. The best location for a fishway at Bolster's 
mills is on the west side of the river, against the wall of a cardino-o 
mill. Both Holden's and Robinson's dams are much out of repair, 

ver'y leaky, and encumbered with lodged drift wood. If these are 

put in good repair, fishwa,ys might be built-for the former at the 

cast end of the dam, and for the latter at the west end, against the 

mill. If not repaired, holes should be opened through them, for in 

their present condition they are serious obstacles tu fish. The dam 

at North Waterford is not very formidable, and when the water is 

high trout and suckers have been known to pass it . Yet if it were 

undertaken to stock the river, a fishway would be needed. All these 
strncture~ should be firm enough to withstand the force of floods and 
floating ice. 

, Two other tributaries of Sebago lake, North West river and the 

outlet of Thomas pond, are of some importance, but we had not 
time to examine tLem. 

Thtl Presumpscot was originally peopled with salmon, shad, ale­

wives and several other species. We have the testimony of Mr. 

J amcs Lord, aged eighty-five, who lives near the Presumpscot falls, 

to their abundance. Tho salmon were practically destroyed by the 

erection of tbe da.m at the head of the tide about 1802. Th,1t year 

they u.c0umulatetl in unusual numbers below the dam in their at-
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tempts to pass it, and a great many were caught. At the present 

time there is no doubt that a few salmon run into the river each 

year; for they are occasionally taken. In 1866 four were taken 

with a dip-net at Presumpscot falls. The shad still run, in small 

numbers, as far Cumberland Mills. Mr. Lord has fished for them 

with a dip-net at the falls, and took twenty-five large shad in one 

day seven years ago; but last year only twelve. A great ruany 

used to be taken in weirs at the mouth of the river. Alewives are 

more abundant: in 1864 or '5 twenty thousand of them were taken 

by one dipnet at the falls. Probably they breed in the dead water 

of the river. Yet it is a singular fact that last year numbers of 

them ascended the Duck pond stream as far as the works of the 

Cumberland Bone Company at the outlet of the pond. The mills 
occupy the whole stream, but at a slight expense a £shway might 
he made to let them pass into the pond without sensibly detr<1cting 

from the power. 

It would seem that the bright pure waters of this river are better 

fhte<l for salmon than the other species; and we think that efforts 

to restock it should have them first in mind. We regret that we 
were not able to ascertain by observation what extent of breeding 

ground for them is still left in the river; but, although the ruill­

da.rus lrnve covered much of it with dead water, there is reason to 

believe that many gravelly rapids remain. It would not, however, 

b~ wise to confine ope~ations to the Presumpscot prop•'r, but to open 
Crooked river and other tributaries above Sebago ~ako wh(']'o lie 
extensive breeding grounds. The shad would thrive through all the 

gentle portions of the Presumpscot, could they be induced to pass 

the obstructions in sufficient numbers. There can be no doubt that 

alewives find somewhere in these waters congenial nurseries. They 
are not generally found breeding in such pure waters as those qf 
Sebago lake, but if this should be fouHd to be fitted to their wants, 

or if they could be induced to find their way through the lake into 
the many ponds which empty into it, the numbers that could be bred 

here are immense. 
The opening of Crooked river to sea salmon would assist the 

Sebago salmon to recruit its thinned ranks We could hardly ex­

pect from that variety such remunerative results as from one t~at 

would visit the sea for food; but probably it would be worth while 

to open this river for its sake alone. 
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ANDROSCOGGIN. 

Of the Androscoggin we can give only a meagre report. The 
Jower portion was visited as far as Lewiston, and the vicinity of 
Rumford falls examined. 

The Androscoggin was a salmon river, and the salmon ascended 
as far as Rumford falls, breeding in the main river and in most of 
the tributaries. On the Little Androscoggin they were known to 
breed opposite Paris Hill, but their ascent was stopped by Snow's 
fall, two miles from West Paris. Lewiston falls were difficult. but 
did not prevent the passage of salmon. At Rumford, however. oc­
curs a formidable cataract, quite impassable to fish. At this point, 
within one mile, the river falls 162 feet. One-half of this descent, 
about 80 feet, is in one plunge at an angle of thirty or forty de­
grees, over a ragged ledge. The water rushes down with fearful 
velocity, and reaches the lower basin all white and frothy. The 
spray is scattered several hundred feet. This fall settles the point 
that salmon never reached the State of New Hampshire by this 
route. The last seen at this point were more than fifty years ago. 
One or two were then taken; but Mr. Joseph Hall, aged eighty­
five, who has lived in this vicinity all his life, remembers no other 
instance. The tradition, however, prevails, that in former times 
they were very abundant at the foot of Rumford falls, and in Swift 

river, a tributary entering just below. At · Lewiston salmon were 
caught as late as 1815. Col. Wm. Garcelon of Lewiston, recollects 
this fact; and also that the first dam built at Brunswick was a low 
one and did not prevent the passage of salmon; but that higher ones 
subsequently built entirely cut them off. At the present time none 
ascend the river. Alewives used to breed in Sebattus pond; they 
too are exterminated. 

The fishery now carried on in Merrymeeting bay and between that 
and the sea was examined in connection with the Kennebec, and will 
be referred to as belonging to that river; although a portion of the 
same should be placed to the credit of the Androscoggin; for the 
:fisheries extend up the western arm of the ba.y into the mouth of the 
Androscoggin, and the tidal portion of the river furnishes a consi<l-
erable number of shad. · 

The Androscoggin abounds throughout its whole extent in shal­
low, gravelly rapids. It is interrupted by few dams, and mill-ponds 
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have not destroyed the salmon's breeding grounds. The obstruc­

tions at Brunswick are two dams, one thirteen feet high, the other 

twenty. On the lower one an excellent chance for a fishway is 

afforded by the protection of the island in the middle of the river. 

A fisbway might be built agc.1.inst its north~eastern side, and be here 

sheltered from the destructive effects of floods and floating materials; 

the height to be surmounted would, moreover, be lessened to seven 

feet by building at this point. The upper dam is more difficult. 

The best location is near the north shore, in a natural cleft in the 

ledge on a small island. The work should be of the most subs~antial 

character and heavily covered to protect it from ilestruction hy the 
:floods. 

At Lisbon is a dam sixteen feet high, with a good chance for a 

fish way over the unoccupied end. 

At Lewiston the construction of a fishway. :1 Jthought perfectly 

pr:icticable, would be less easy than on the lower tri.lls, and it might 

he deferred until the lower part of the river were stocked with 

::;a.lmon. Even Rumford falls may at some day lie surmounted. 

On the Little Androscoggin, below Mechanic Fulls, are three 

dams, but the highest of them is only eight feet. At Mechanic 

Falls is a dam twelve feet high, affor<ling power to an extensive 

paper mill. None of these are formidable. 

With this brief and incomplete account we must dismiss the An-

1h·osco!~gin It is a noble river, and so far as we have exawined, 

promi::,es au easy iask and great results to the cultivation of salmon. 

It should be thoroughly examined hereafter. 

KENNEBEC. 

Tl10 Kennebec is formed by many tributaries of diverse cbar;:cter. 

Son1e are the outlets of extensive systemfS' of lakeR; some are slug­

gish lowland streams, and some come down from the mouuta.ins. 

Among the former are the Cobbossee Contee, the Messalonshe and 

tho SeLasticook ; among the latter are the Sandy river and Carra­

hasse t. It has itself a broad, gentle current for many miles before 

reaching the tide, broken, in its natural state, by a few rapid::,; and 

jts fre.,h waters rise and fall with the tide for thirty miles before 

tbey mingle with those from the sea. It is, therefore, well fitted, 

in some of its parts: to produce all the kinds of fish that d" ell in 
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this latitude. It has breeding grounds for salmon in its own bed, 
and in the most of its tributaries above Richmond, particulnrly in 

the Sandy, Carrabasset and Dead rivers, and in a multitude of small 
strrnlils entering its upper portion; for shad .in all the tidal portions, 
and the main river as far as they may choose to go, in the tidal 
tributaries like Catha.nee river, and in the Sebasticook and lower 
::::-c111dy; for. alewives in all those parts allotted to the shad, an'd in 
tdl the lakes and ponds to which they might be introduced. I 

The fisheries of the Kennebec are now carried on by means of 
weirs, drift-nets and seines. The weirs are of two kinds-the shoal 
water weir, and the deep water weir. We have illustrated both. 

· The upper figure represents a shoal water weir. The "lerider" 
(l) is a row of stakes, generally woven with brush, leading out from 
tlw shore. Its extremity is at the entrance of the "big pound" 
(m). The big pound is likewise of stakes filled with brush, and its 
ct1trance thirty feet wide. This leads by a passage five feet wide 
into the little pound (n), and this into the pocket (o), which is a 
frame about sixteen feet long and ten feet wide, with sides of net­
ting, and a board floor. The fish following the shore meet the 
leader, turn and follow it into the big poun<l; here they follow the 

side around until they pass into the little pound, and from that into 

tlie pueket, where they are left by the receding tide and taken out 

nt low water. . The form of the enclosures leads the fish constantly 

forwurd, and they rarely or never find their way back through either 
of tlie passages. The line e represents the land or high water 
Illa1 k, and f is low water mark. 

The lower figure represents a deep water weir; e is the shore 
liue; f, low water mark; a, leader; b, "pasture;" c, round pound; 
rl. fo,h pound; at g is ten feet depth at low water; at Ii, thirteen 
feet 'fhis leads the fish constantly forward as does the other weir, 
iuto tlie fish pound; but here they are not left by the tide but must 
be tuken put with a seine or purse-net. The round pound and the 
fish pound, and sometimes other parts, are made of netting. 

'l'be form of these, and the position of the different parts, is 
, oruetirnes varied, but the figure shows the general form. Of these 
tl1er e were built this year below Bath, 23 ; from Bath to Rich rnond, 

37; tutaJ, GO. All those below Bath, except three, were shoal 
water weirs; all in Merrymeeting bay were deep water weirs, and 
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in some cases were carried into deeper water than represented. 

Merrymeeting bay is ma.de to include those of Abagaclasset auu 

Cathance rivers. Deep water weirs can only be built where the tide 

is sufficiently gentle to admit of the use of a seine in the fish pound. 

Hence so few on the lower Kennebec, where the ticle is very strong. 

These weirs are built as soon as the ice is out of the river, a.nd 
fishing commences from May 1st to 10th. They are -maintained 

until the last of June, rarely into July, and then are taken up and 
stored until the next season. On the lower part of the river, how­
ever, they are sometimes maintained through the summer to catch 

menhaden, and various small fish for bait. But whenever the fish­

ing is closed, the nets are removed from the pockets to save them, · 

for in water they very soon rot. One season rots out that portion 

which is beneath low water. 

The weirs described are called summer weirs, and are built above 

high water, being never covered by the tide. There is another class 

of weirs used in taking smelts. These are built lower, and are cov­

ered at half tide. In them the fish are never enclo8ed, until on the 

ebb the water gets down below the tops of the weirs. These are 

not kept in order during the ordinary :fishing season, the smelt sea­

son not commencing until fall. Of these there are about seven on 

the Kennebec. Their average catch of smelts may be put at $300 
or $400 worth yearly. In some locations they pay much better. 

Of drift nets, many are used in the small rivers and near the 

sea, and several on the rapids at Augusta. We have leamed of 

four seines used at present, two in Eastern river and two at Au­

gusta. 

The statement is very generally made, and it appears to be the 

fact, that the most of the shoal water weirs do not pay. The cost 

of building them is about $50 or $60. The avernge gross 1eturn 

is $300, or less. Then there is the value of labor, salt, &c. Many 
of the shad are shipped fresh to Boston, where they bring. from ten 

to twenty-five cents each, expense of shipping being one cent. 'l1he 

rest are salted, and then worth about ten dollars per barrel. The 
salmon are marketed fresh. The deep water wt•irs cost . ·300 or 

$400. One that yields $800 is thought to <lo a good bu 'illess. 
They sometimes yield less than their cost, and their average n:ay be 

put at not far from $600. 
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Of drift nets there were in Cathance river in 1866, fifteen; and 

the greatest number of shad taken that year by one drift net was 
900; average 400; but that was a very poor season for them. In 
Eastern river less were caught than in Cathance. The seines at 
Augusta during the past season made a total failure. 

In estimating the value of the summer fisheries, we can only 

make an approximation, as it is djfficult to obtain correct data. The 
owners of weirs are not communicative on the amount of fish taken. 
But the nearest estimate we can make is as follows: 

From 20 shoal water weirs, 

" 
" 

40 deep water weirs, 
other sources, 

$6 ,000 
24,000 

4,000 

Total, $34,000 

The number of fish caught may be roughly estimated as follows: 
Salmon. Shad. Alewives. 

From 20 shoal weirs, 40,000 150,000 ,, 40 deep weirs, 160,000 1,000,000 

" other sources, 25,000 50,000 
----

Total, 1001 225,000 1,200)000 

The fishing season of 1867 was an exception to the general aver­

While less shad and alewives were taken than the above age. 
estimates indicate, the number of salmon was greater than for any 
one of the last seventeen years. We think the following estimate 

is very near the truth : * 
Below Bath, 700 salmon. 

Between Bath and Richmond, 430 " 
In Augusta, 70 " 

Total for 1867, 1,200 " 
Of the value of the smelts and other kinds taken we have no 

estimate. The smelts are, however, of no small importance. They 

are principally taken in weirs and in bag nets beneath the ice. 
Touching the former abundance of the fish, we have the· testimony 

of sundry persons. Mr. Ezra W. Emmons of Georgetown, sixty-

*The principal shipper of salmon on the Kennebec thinks this estimate double the 

truth; and we may have to modify it. 
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nine years of age, has always lived on the Kennebec, and been 

familiar with its fisheries. He says that fifty years ago there were 

twice or three times as many weirs as now. At the same time there 

were a great many set-nets, and as many salmon were taken by 
them as by the weirs. A Mr. Emerson 6.:,hed with a weir, and one 

year, for several days in succession, took 6,000 or 7,000 shad each 

tide. The salmon used to average forty-five each tide. 

There were inspected of shad caught in· the three towns of Bow-

doinham, Dresden and Woolwich, during several year , as follows : 

1830, 802 barrels; 1834, 926 ha,rrels: 

1831, 1833 " 1835, 900 ,, 
1832, 659 " 1836, 346 " 
1833, 620 " 

Mr. John Brown of Bowdoinham, the inspector, says that srven­

eighths of those caught were inapected. This would irnlicate a yield 

of 1,000 barre]s, or 120:000 shad in that district e,l.Ch year. rrhere 

were only two weirs in Merrymeeting bay at that time, and a. 
few in Eastern river, &c., all shoal weirs. The most of the fishing 

was· done with drift-nets in the small rivers like Gtthance, and with 

four or five seines; most of the people only fished for their own 

supply, and sold the surplus. At the present time, in the same 

district, forty deep water weirs, several seines, and a large number 

of dritt-nets take about 180,000 shad. Few salmon wel'c taken in 
this district. 

In Eastern river, thirty years ago (says Mr. D,tvid Burke): tbere 
were eight or nine weirs, each of which took G,000 or 8,000 shad 

and 100 barrels of alewives per year; and about the same amount 

was taken by seines and drift-nets. This indicates, in this river 

alone, a catch of 100,000 shad and 640,000 alewives per year In 
1846 one seine took 4,719 shad; in 1847, 3,319; and in 1 52 
2,500. 

At Augusta, Mr. William Kennedy estimates the numbl'r of 

salmon taken in 1820 at 4,000. There were twelve ,lrift-net~ en­
gaged in the fishery. The year that the Augusta <lam was huilt

1 

Mr. K. caught more than usual, namely, 500 ; but f1·0m that time 
the fish immediately fell away, and very soon tlie yield was only 

twelve per year . In 1866, fishing with a seine, he only took two 

salmon. In 1822, in one day, a seine was known to ta.kc 700 had. 
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About 1857 a seine took yearly 3;000 shad anrl 20:000 alewives. 
In 1867 the fishery was a totn.l failure. 

Charles Hume of Augusta, used to fish at Watervil1e with a drift­
net from 1830 to 1837, and took 150 salmon yearly. But J1e says 

the fishing at that place had been falling off for many years. Total 
catch at Waterville, 2,000 salmon. In 1838 be came to Augusta, 

the dam being built, and that year caught 300 or 400 salmon. 

Fi orn this time they in a few years declined to fifteen or twenty 

yea,rly, and after 1850 to four or five, and some years none. 

Salmon used to be brought down to Augusta from Waterville and 
sold at four cents per pound, but the price at the mouth of the 
river was six cents . 

Mr. William Getche11, ~ho owned the small island in the middle 
of the river at Ticonic falls, Waterville, and fished there with a 
dip-net from 1804, used to take $500 or $600 worth of shad and 
alewives annually. With his three boys he had taken 1,100 shad 
an<l twenty salmon i11 an afternoon. One day four men: of whom 
he was one, dipped out and boated ashore 6,400 large shad. The 

most of the salmon fishing was with drift-nets below the falls Mr. 

Getchell had counted eighty-two of these nets, each employing two 

men with a canoe, fishing at one time. He estimates the average 

at forty canoes, and that each took three salmon a day. This gives 

4,800 salmon in forty days' fishing. 

From Samuel Philbrick, Esq., of Skowhegan, we learn that there 

,rere many salmon and shad caught at that point, althongh the falls 

were not favorable for fishing, and nearly all the fish passed by. 

The ffahing here was with dip-nets, and a man would not generally 
dip more than twenty shad in a d,1y. A trap set for salmon, in 

1808, and several years after, used to average six salmon a day. 

At. Carratunk falls there was better fishing. and ·it was easy to load 
a boat with salmon in a day. 

Col. Christopher Thompson of Emden, used to fish at Carratunk 

fol Is. The greatest catch he ever knew with a drift-net was sixty 

in one night. The year wben the Augusta dam was c;.1rried away 
he and his brother caught thirty. 

We have ma.ny more statements but tl,ese will suffice. To slrow 
) 

the extreme difficulty of arriving at a reliable estimate of the former 

pro<luee. of the river, we will make two calculations on the number 
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of salmon taken in 1820. In the first place, take Mr. Kennedy's 

estimate, that in that year were taken in Augusta 4,000. In 18G7 
the whole number taken in Augusta was 70, and in the whole river 

1,200. By proportion we have 70 : 4,000 : 1,200 : 68,571. This 
indicates 68,000 as the produce of the river from Augusta down. 
Now take Mr. Emmons' estimate that there were 60 weirR below 

Bath at that time, and that they used to average 45 salmon a tide, 

or 90 per day. Assuming 40 days as the length of the fishing 
season, 3,600 were taken by each weir, or 216,000 in all. 

The last estimate may seem very large, but it is by no means 

incredible, when we compare it with the yield of some European 
rivers. The Tay, for instance, in Scotland; draining a basin not 
one-third as large as that of the Kennebec: produces to its propri­
etors a yearly rental of £15; 000 ; and that portion between the 

Isla. and the sea has, in some years, yiel<led over 100,000 salmon. 
The river of Galway, of smaller size, draining about one-niutb as 

large a basin as the Kennebec, yielded in 1864, 20,512. In 1866, 
31,000 salmon taken in the harbor of St. John, were sent fresh to 
Boston. Of one thing we feel assured, that long before the Ken­
nebec was closed with dams, its course was so encumhercd with 
weirs and nets that a small part of the salmon could rench the 

breeding ground. 
Of shad and alewives we cannot form an estimate; but the quan­

tity was greater than that of salmon. 3,000 barrels are estimated 
to have been taken in the Sebasticook at Clinton yearly. 

The Kennebec issues from Moosehead lake a hroad, shallow river 

of dark water. Its current is rapid, over a be<l by turns ledgy and 

stony. After passing through a sluggish expausion called Indian 

pond, it falls rapidly away from the level of the surrounding coun­

try, coutracts its channel, foams over a few low precipiees, and then 

flows swiftly through a deep and narrow channel between stcl'P and 
lofty banks to the Forks. In this part of its course there are few 

gravelly shoals. The water has swept the ledge very clca,11 At 
the Forks the .lofty banks recede a little, a narrow interv,Ll appears,. 

and the river spreads out over a stony bottom. Dead river now enters, 

increasing the amount of water one-quarter, or at some seasons one­

lrn.lf. From thjs point to Skowhegan the river flows over a stony 

and gravelly bed, occasionally interrupted by ledges and falls, at a 
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WESTERN l'RIBUTARIES, 

Moose river; sluggish; black water; unobstructed, 

Chase's stream, rapid, 5 driving dams, 
Dead stream, cascade at mouth, 
Cold stream, rapid, 3 or 4 driving dams, 
Dead river, 15 miles rapid; 25 miles dead; Grand fall s 

28 feet high, 15 miles from mouth, 
Pierce pond stream, very rapid and impracticable, 
Carrying Place stream, rapid, 
Houston brook, rapid; cascade 2 miles from river, 

Carrabasset river, rapid and gentle; gravelly and stony 
bed; clear water; 3 dams to Kingfield, 2 above, 

Sandy river, rapid and gentle; bed varies from ledge to 
sand; 3 dams to Phillips, several above, 

Messalonskee stream drains 23,000 acres of lakes, ren­
dered inaccessible by a cascade of 30 feet, 

Cobbossee stream drains 13,000 acres of lakes, 8 dams 
within one mile of its mouth, 

AbagadD,ssett point, 
Abagadassett river, tidal, 
Catbance river, tidal. 
Androscoggin river. 
Winnegance creek, 

172 
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162 
154 IMoosehead lake driv. dam. 
146 Indian pond driving dam. 
142 
141 
135 

132 
125 
119 
114 
104 lcarratunk falls; natural, 

Hii feet. 

9G I 
91 Madison; dam. Former I 

limit of shad. I 
89 
78 Skowhegan falls, dam 13 ft. 
65 Somerset Mills, dam 9 ft. 
63 Kendall's Mills, dam 7 ft. , 
60 ITic?nic falls, no obstruc-

t10ns. 
58 
43 Augusta, dam 16! feet. 

36 
20 JMerrymeeting bay. 
19 

10 
Atlantic ocean. 

g; 6 .1 
~~£ 

EASTERN TRIBUTARIES. 

------------------------
164 Roach river. 

147 Indian stream, current various; water clear. 

138 Black stream, very rapid near its mouth; driving dams. 

134 Moxie stream, cascade 52 feet near its mouth. 

125 Pleasant pond stream, crystal water; 1 mill dam, 1 driv-
ing dam. 

Ill Austin stream, rapid; 1 mill dam, 1 driving dam. 

103 Fall brook, 6 mill dams near its mouth. 

76 IW"'""""" ,Im, 6 dams to Bdghton, 2 In Mn<Esnn 
lake. 

70 Scbattus creek. 
59 Sebasticook river, mostly gentle or sluggish ;drains 25,000 

acres of lakes; to Newport lake, 34 miles, 5 dams; on 
west branch to Moose lake, 3 dams; on 25-mile stream 
to Unity lake, 2 dams. 

<o ISmn mil, b,nnk, d,ain, sove,al Ink es and ponds; 3 dams. 
35 Worromontogus stream, 3 dams. 
33 Nehmnkeag stream and pond. 
U Eastern river, tidal. 

4 !Back river. 
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rapid rate. In May it flows not less than six miles an hour. The 
high banks recede gradually, and are soon broken down; and by 
the time the river reaches Anson it is flowing through a gently un­
dulating country. From the west come in the Carmhasset and Sa~dy 
rivers, both mountain streams, varying more in volume than any 
other tributaries, bringing in much clearer water than the Kennebec. 
From Skowhegan to Augusta is a great deal of dead water, caused 
by the Jams; but there are rapids between Kendall's Mills and 
W a.terville, and in Vassalboro'. Just below Waterville the Kenne­
bec receives, on the west, the waters of the Messalonskee stream, 
draining the Belgrade lakes, and on the east the Sebasticook river, 
which in the summer adds more to its volume than any other tribu­
tary. This was the principal alewife river. At Augusta the tide 
is felt. but the current is not reversed for some milts further down. 
The gn1vel that has been washed down by the river lies in bed~ as 
fa c as Hallowell. Eighteen miles from the sea the Kennebec and 
Anrlroscoggin unite to form Merrymeeting hay. At this point the 
water is usually fresh; but when the rivers are low it is brackish 
as far as Richmond. 

The course of the Kennebec is interrupted hy several natural 
fa.Us. 
Distance from se&., miles. 

144 Nameless, 14 feet, nearly perdendicular. 
104 Carratunk falls, 16! feet; perpendicular. 

89 Norridgewock falls, limit of shad and alewiv.es. 
77 Skowhegan falls, passable. 
60 Ticonic falls, passable. 

The two lower falls were passed easily by alewives, salmon and 
shad, but not by smelts, bass or sturgeon. At the Norridgewock 
fall::, the shad and alewives turned aside into tho Sandy river. 
Salmon are known to have passed Carratunk fall8, and have heen 
seen in the Dead river. The upper fall on the Kennebec is very 
difficult; but it is reported on very good authority that salmon ha.ve 
passed this, and been seen about Moose river. 

The fact that. salmon passed Carratunk falls is worth examining. 
At this point the whole Kennebec rushes down over a precipice six­
teen nnd a half feet into a deep chasm several hundred feet long and 
less than fifty feet wide. The depth of the chasm is unknown. · 
Logs more than fifty feet long go down end first, disappearing with 
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great velocity; but th~y are never heard to strike bottom . and after 

a long absence reappear, generally, it is said, the same end upper­

most that disappeard first, and leap into the air, or standing upright 

one-thfrd or one-half submerged, go whirling down tbe chasm . 

Those who have witnessed the ascent of salmon, say that one was 

first seen to leap several times a few feet out of water a little way 

down tho chasm. He was then seen to emerge from tbe water a 

few feet from the fall and obliquely towards it, with such velocity 

~1s to rise twelve or thirteen feet through the air, and strike head 

first the face of the falling water at that height. If he struck the 

water in a line· with its motion a sort of hesitancy was observed: and 

then jn a moment he moved forward and over the crest of the fall : 

but th~ least deviation from a true line sent the fish backward to 

try again. ".l1he same sz.lmon. (known by a mark on bis back,) was 

seen to try to lea,p the fall six times unsuccessfully, and succeed at 
the seventh attempt. Some observers thought that about one in 
three succeeded in passing. It would seem that this feat must 

require the utmost strength of a salmon, and perhaps only the 

strongest would succeed. Besides this main channel there were 

twc, smaller passages, one on either side of the · river, where it is 

said salmon sometimes ascended, and where they were taken by dip­

nets . One hole is pointed out where nine salmon were once taken 

at a single dip. 'l'he eastern passage might be converted into an 

easy fishway, if the main fall should prove too difficult . 

The passage of Carratunk falls was evidently rendererl. possihle 

by the great depth of water from which the salmon could spring 

into the air, acquiring momentum enough to carry them two-thirds 

of the way up, and by the thickness of thr falling sheet, which gave 

• them room to swim after striking. The fall ahove the forks is of a 

different character. It is not quite so high, but lacks the deep pool 

at its foot. At the time of our examination, in Septemher, it was 

impnssable; hut a, heavy body of water, such as flows in May, might 

so alter its character as to render it practicable to salmon. There 

are several other falls on the upper part of the river. but as none 

are more difficult than Ticonic fa,lls they are not specified. 
Besides the natural obstructions mentioned, there ~re on the 

Kennehec six mill dams and two log driving dams. They are as 

follows: 
4 
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Distance from sea, miles. 
154 
146 
91 
78 
(i5 
63 
60 
43 

Location. 
Outlet of l\,ooschead lake, driving dam. 
Foot of Indian pond, do 
Madison Bridge, mill dam, pas~able with high water. 
Skowhegan, do impassable, 
Somerset Mills, do pa~sable with high water. 
Kendall's Mills, do do 
Waterville, do no obstruction in 18G7. 
Augusta, do impassable. 

The dam at Augusta is the most formidable of these. It creates 

a, head of nearly seventeen feet. It is quite insurmountable by any 
kind of fish. The few salmon and alewives that have been seen 

above AuJusta since its erection must have passed through the lock. 

A fishway was constructed over the dam, some years ago, under the 
supervision of the Board of Fish Wardens It was located at the 

west end of the dam. Considerable expense was laid upon it, but 

through some fault in its construction it was not capable of with­
standing the force of floods, and of the floating logs which always 
accumulate at that end of the dam. The first freshet racked it 
badly, and opened such seams in its cemented bottom that the water 

wasted before it reached the foot of the fishway. Another freshet 

completed the work of destruction. The structure, therefore, never 
had a fair trial. We think, however, that the grade was too steep, 
and the water too much broken to answer the purpose. A better 
situation is on the east end of the dam, against the wall of the lock. 
The current does not draw the logs and ice in here as at the west 
end; and from whatever floating material may threaten, it may be 
protected by a breakwater of timber, such as is now built there to pro. 
tect the wall of the lock. In case the dam is raised three feet, as is 

anticipated by the proprietors, the fishway will have a fou11dation 

ready built for two-thirds of its length. It should not be le~s than 

150 feet loug, and a.bout 14 broad, 1unning directly down river 

along side the lock and the lung pier. Its walls should be built of 
squared timber, and present a smooth, solid face to the water, with 

no holes nor crevices into which a log might thrust itself ano. pry 

the structure to pieces. It should be heavily covered in, the cover 

sloping like a roof toward the middle of tbe river, to slide off any 

ice or timber that might come down upon it. It should be so bolted 

down, or ballasted with stone, that there should be no dangc~r of its 

floating away. The cost may be estimated at about $2,000. If 
properly constructed, we see no reason why a :fishway here should 
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not be a success. It is very certain that it can be made to stand. 
It is equally certain that it can be so made that fish can pass up if 

they choose. 
The present dam at Waterville only extends to the middle of the 

river, leaving the eastern side open and nearly in its natural shape. 
A new one is, however, in contemplation, which will cross the river 

farther up. This will, doubtless, require a fishway. 
The dam at Kendall's Mills is of timber, about seven feet high. 

It is in very bad condition, and expected yearly to be carried away 
by the freshets, in which case a more stable structure will be put in 
its place. At present there is all summer a stream of water running 
around the east end of the dam where it abuts upon a ledge, which, 
in a high state of the river, is sufficient for the passage of salmon. 
On the 28th of June, this year, it appeared to be ample. At any 
rate a small outlay would render it sufficiAnt at all seasons. Built in 
1836. The dam at Somerset Mills is nine feet high. It is in bet­
ter condition than that at Kendall's Mills; but it has a similar gap 
at the east end, through which a great deal more water flows than 
is necessary for a fishway; but it needs to flow in a more compact 

body, which could be easily effected. Built in 1834. That salmon 

actually pass these two dams is ·a fact. They have occasionally been 

seen above them, and during the last season several were taken at 
Skowhegan. 

At Skowhegan is an impediment nearly equal to that at Au­

gusta,-being quite impassable. The total fall is about 13 feet. 
An island occupies the middle of the river, and dams are built from 

this to either shore. The south channel was closed by a low 
structure as early as 1810, but the north, or left channel, remained 

in its natural condition until about 1847. The best location, by far, 
for a fishway, jg at the island end of the south dam. It would here 
be sheltered by the island, secure from the freshets. ~I.1he confor­
mation of tbe channel is such, that all :floating logs and ice are car­
l'ied heavily against the south shore, requiring a strong boom to 

sheer the logs back into the channel. 
At Madison bridge we find a wasteway around the west end of 

the dam, in an old mill race, which allows the passage of fish, ex­
cept in drouth. It can, with little expense, be made to suffice. 

The only obstructions that remain to be noticed are the two log-
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driving dams on the upper part of the river. These are employed 
to regulate the flow of water during the driving season, May and 
June; and at other times that at the outlet of the lake performs the 
office of a reservoir-dam for the mills on the lower part of the river. 
They are built of wood, and form series of gates. That at the lower 

end of Indian pond has twenty gates, each ·seven feet wide, and a. 
rollway or log-sluice fifty feet wide; the water drops through the 
gates about ten inches, slides in a very thin sheet across an inclined 

platform eleven feet, and falls three feet into the pool below. This 
examination was in September, when the water was low, and the 
rollway dry; and the total fall was about five feet. It was practi­
cally impassable, and would be a serious obstacle to salmon, although 

when there is more water the ascent may be possible. 
The dam at the outlet is a less serious obstacle than the above, 

and in an ordinary stage of the water would be easily passable 

through the sluice; hut in September the sheet of water, even in 

the sluice, was too thin. Tbe difficulty in both these dams might 

be easily remedied. 

Tributaries of the Kennebec. 

The Cuthance ann. Aba[!adassett rivers are small tidal creeks, 
and have no dams that require attention. Eastern river is nearly of 
the same character, but has a stream entering it in which it is 
thought that salmon ma.y have spawned, now shut up by a da.m at 
the head of the tide ; and another coming from a pond where ale­
wives might breed, also now closed. 

Worromonto.rus stream dra.ins several ponds in which alewives 
used to breed-now obstructed by several dams. 

Cobbossee-Contee stream is a second-rate trihutary: dntining 21 
ponds with a water surface of 13,000 acres. It must have been an 
excellent breediug ground for alewives. We know that at a very 
early date salmon and shad ascended the stream, as well as alewives. 
But these waters were long ago closed by a dam at Gardiner. In 
the old records of the town of Monmouth , then calleil \Vales, we 

find that in 1787 a "fish committee" was chosen, consisting of three 
men; and in 1788 they are sty led "Committee to see that the fish­
ways are kept open according to law." They were appointed as 
"Fish Committee" each year until 1806, when they cease to be 
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mentioned. Winthrop for several years appointed a committee to 
obtain the opening of a fishway through the dam at Gardiner. But 
they were unsuccessful; reporting on one occasion that Squire 
Gardiner refused to do anything about it. The stream is now ob­

structed by dams at Gardiner to such an extent as to render the 
opening of the upper waters to fish a considerable undertaking. 
There are eight dams within one mile of the Kennebec, and they are 
generally high. There are ten dams to the first lake, and most of 
the others are cut off by them. 

The Seven Mile brook is a very important stream, although in 
size only third rate. It drains several ponds, and these formerly 
produced great quantities of alewives. The fishery has been regu­
lated by six different acts. There are several dams on the stream 
which would require fishways should the alewives be restored. 

Sebasticook. 

The Sebasticook is a tributary of the first rank. It is the outlet 
of many lakes and ponds of which the principal are China lake 

. ' 
Unity lake, Moose lake and Newport lake, having an area of 4,000 

acres each. This characteristic rendered it principally an alewife 

river, and of those fish it produced immense numbers. It also 

yielded a great mauy shad, and some salmon. The most fish were 

taken in the town of Clinton, now Benton, and the town was vested 

with tLe right to take the fish by their agents, a fish committee, 

suhject to certain conditious. They were to distribute a certain 

number gratis to the poor, and then sell to the inhabitants at a set 

price: and finally could dispose of the residue as they saw fit . Great 
uantities were sold to strangers, the ordinary price being twenty­

five cents a hundred. Newport also had fu 11 control over the fish­
eries in that town. There were free fisheries on all other parts of · 
the river and its tributaries. Indeed the fisheries were all free until 
a falling off in the supply warned the people that there must be some 
regulations. On this point we have the testimony of Mr. Beriah 
Brown of Benton, now 78 years old. Seventy years ago he fol­
lowed the man who took the fish. Also of Maj. J apbeth Winn, who 
has lived at Benton fifty-five years. The tributaries of the Sebasti­
cook were very early obstructed by dams through which, in most 
cases, ~ucfiicient fi::,bways were left-generally a mere gap, or a pile 
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of stones; and the number of the fish had heen falling off for many 
years before the town of Clinton assumed control of its fisheries. 
The <lam at the upper falls in Clinton was built before the war of 
1775, but a gap for fish was left in it. About 1809 a dam was 
huilt at the lower falls twelve feet high, with no fishway. It stood 
five or six years, and in that time had so impoverished the fisheries 

that the selectmen cut it away: and allowed the fish to ascend to 

their breeding grounds. The town in 1814 obtained the act author­
izing them to control the fisheries, and tbe first year after cutting 
away tbis da.m the fishery was leased for two or three years to one 

James Ford, he agreeing to pay yearly 200 fish to each man, woman 
and child in Clinton, and to sell as many more as should be wanted 
at a set price. From this time the fish increased again rapidly and 
the town began to sell the fishery yearly at auction. The price ob­
tained varied from $500 to $1200 or $1500 ; the purchaser being 
hound to distribute gratis to the poor and sell to all townsmen at a 
fixed price. The year of tbe closing of the Augm~ta dam the :f1:3h­

ing sold for $225. One or two years before for $500. 
Mr. John Holbrook, 65 years of age: has lived in Newport all 

his days. Within his memory alewives came here in great num­
bers, with a few shad and now and then a salmon. Forty-five years 
ago they were not so plenty as formerly. Thirty years ago they 
begnn to diminish rapidly, and in a few years were entirely gooo. 

The obstructions on the Sebasticook now existing are six dams 
situated as follows : 
From Kennebec, miles. 

34 Newport pond, outlet. 
34 Newport }Iills; built before 1837. 
29 Detroit, 7 feet; built about 40 years ago. 
10 Clinton, 5 feet. 

5 Benton-upper falls, 8 feet; built before 1775. 
4 Benton-Jower falls, 5 feet; old dam, 180D; 

new, 1847. 

The dam at Benton lower falls has a Rluiceway twenty feet wide 

and three feet deep, near its west end, which was not closed during 
the last season until the 20th of June. With a suitable arrange­

ment of the plank this might answer for the passa!fe of fish. Over 
the upper dam a way might easily be constructed at the east end by 
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bolting down some timbers and blasting a short passage out of the 

ledge. At Clinton and Detroit the task would be easy, but they 

must be guarded against ice. At Newport the milldam would 

require a fishway, but presents no difficulty. The dam at the out­

let hardly hinders the passage of fish. The river was not examined 

above this point, although the alewives used to run as far as Stetson 

pond. 

Of the branches we examined the Pittsfield branch as far as 

Moose lako or pond, the Twenty-five Mile stream,-and have 

gathered some information about others. The west branch from 
Moose lake has three dams, one at Pittsfield and two at Hartland, 

neither of which presents any difficulty in constructing fishways; 
all three would require them. At Hartland there has been a dam 
67 years, but as long as the alewives came there was a hole left for 

them to pass into Moose lake. Into the latter runs Main stream, 
crossed by several darns which were not examined. 

The twenty-five Mile stream is the outlet of Unity lake. Near 

its mouth, in the town of Burnham, is a dam built 35 years ago, 12 

feet high. Seven miles up the stream is another dam, and beyond 

that Unity lake Tributary to Twenty-five Mile stream is Sandy 

stream of rapid flow, obstructed by two dams. 

The streams draining Lovejoy's and Pettie's ponds are obstructed 

each by one rlam. The latter has a dam which has stood without a 

fishwa.y for 60 years. The stream draining Plymouth pond has 
\ 

four clams. The Vassalborough stream is much obstructed, but was 

not examined. 

All the fakes and ponds of Sebasticook river are admirahly 

adapted to the breeding of alewives. The restoration of these fish 

would be a comparatively easy matter. Plenty of the live fish or 

their spawn can be obtained at Augusta or below. The construc­

tion of ten fishways would give them access to the three lrtrgest 

lakes with a surface of 10,000 or 12,000 acres. If undertaken on 
the right scale and perseveringly carried forward grea,t return might 

be expected in a few years. Abijah Crosby of Benton: was an en­

thusiast on this subject, who might have accomplished much had he 
been supported by the public opinion. He went so far as to intro­
duce live alewives to Pettie's pond, Unity and Newport lakes; they 

bred there, the young fish were seen going down the stream, and 
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some of them caught; fishways were built over several of the dams 

on the Sebasticook, and had that built at Augusta proved a success, 

the alewive8 would now have been again establisheu in the bebasti­

cook river. 
Messafonskee.-This is the outlet of the Belgrade lakes, which 

have a water surface of 23,000 acres. T.he stream is occupied by 
nine dan1s, and there are others on the upper water!:!. But the lakes 

have not been accessible during the present geological age, owing to 

a precipitou:; fall of nearly forty feet at West Waterville. 

Wesserunsett.-On this river are six <larus, and on the branch 

which drains Madison lake are two morn. Not examined. 

Sandy. 

This is one of the mountain streams. "Thunder-shower" rivers 

they are appropriately called. ~I.1he Sandy sometimes rises in twelve 

hours as many feet, and causes great destruction by sweeping away 

dams, mills and bridges. Its upper waters are clearer than ordi­

nary, and it maintains through its extent a greater transparency 

than the Kennebec. 

The Sandy river bas very little dead water. Its sources are in 
a granitic region, and for some miles it is leaping over ledges and 
boulders. At Phillips its bed becomes stony, then gravelly, and 
when it reaches Farmington it is sandy. From New Sharon down 

there are many miles of pebbly rapids. In the lower part is a. good 

deal of gentle current. Through a great part of its course it is wind­

ing through a sandy interval, where both its ba11ks aud its bed are 

constantly shifting. This js particularly the case in the town of Farm­

jngton. Altogether it has a great many miles of spa,wning ground 

for salmon, and but a limited extent suitable for shad or alewives. 

Both the latter, however, came into the river, and a cende<l as far 

as .Farmington. The alewives appear to have bred in Temple pond. 

The salmon went urnch farther. The lower p:Lrt of the river main­

tained an excellent shad fishery. Salmon were taken at various 

points with spear and net. Mr. J ohu Tibbets of New Sharon, used 

to set a net for them, and had taken three while getti11g bis 1wt into 

the water. From several others in New Sharon we hn.ve ii fornm­

tion to the same effect. Seventy years ago they were plenty in 

Strong. But in 1804 the New Sharon <lam was built. This 
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stopped shad and alewives, but a fishway is said to have been main­

tained for a few years which permitted salmon to pass. A few years 

later another daru was thrown across the river nearer its mouth, and 

the fishways were no longer maintained. It is probable, however, 

that in high water the salmon could still pass all the obstructions, for 
Mr. David Hunter of Strong, took ~ salmon there only forty years 

ago. Into its mouth and lower tributaries they still came. In 
Sawyer's stream, in 1:,tark, they spawned in great numbers. Mr. 
Levi G. Sa vyer bas seen and taken many of them there, but only 

iu the fall and winter. In October they came, and were seen spawn­

ing; and sometimes were observed through the ice. They were 

diminishing for several years before 1837. That year Mr. Sawyer 
took two, and they were his lust. A salmon weighing 22 pounds 
was caught in this stream. 

The extensive gravelly rapids of the Sandy river fit it peculiarly 
for the production of salmon. The only drawback is the fact that 
iu. some parts its bed is occasionally shifted by the floods. Making 
:: 11 allowance for that, however, we shall still find an abundance of 

, pawniug ground for them. Shad and alewives also will be able to 

t reed here as well as of old. 

The obstructions that we have examined are the three dams at 

:New Sharon, Farmington Falls and Phillips. There are no utbers 

iu a distat1ce of fl.tty miles; but abuve Phillips are several that we 

did not see. The dam at New Sharon is only seven feet high, yet 

it is rather tlifficult. There is no location for a fishway which will 

not be exposed to all the dangers of floods. Probably the best place 

is near the south end, but it must be well covered and heavily bal­

lasted. At Farmington Falls is a dam seven feet high. The diffi­

culty here, as at New Sharon, is the danger from freshets. The ice 

sometimes jams below the dam and endangers the whole structure. 

A fish way might be built alongside the sa.wmill on the south side. 

It inm;t be very firm. At Phillips we apprehend less trouble, for 

although the height of the fall is 11ot far from twenty feet, the ledge 

asjsts us. By blasting, a :fishway can be easily made, where the 

water ruus down iu a crooked channel on the west side of the river. 

Of the tributaries of the Sandy, we can speak of several. Saw­

yer's st1eaw in Stark, a salmon stream, bas two dams, and at West 

l\1ills a natural fall of 30 feet. Muddy brook, incorrectly named, 
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the outlet of Clearwater pond, of unsurpassed purity, bas four dams; 
Little Norridgewock bas two. Wilson stream in Wilton, has in 
twelve miles eleven dams: it was once frequented hy si1lmon and 
al13wives. On Temple Mill stream was built, in 1783, the first mill 
in that region, at Walton's Mills. Many barrels of alewives were 
taken at the tail of this mill. The stream is now obstructed by four 
dams. Fairbanks stream has only one dam, near the river. The 
northeast branch has three. All these tributaries, and ma.ny smaller 
ones which have not been noticed, contain spawning ground for one 

species or other, and some of them may be advantageously opened 
when the river is. 

Carrabasset. 

This is similar to the Sandy river. Its source is among the 
mountains, and it is subject to very sudden variations in volume. 

It has the sitme clean, stony, gravelly and sandy bottom, over which 
the water glances with a shallow current. But it is more transpa­
rent, and has even less dead water. It is eminently a salmon river, 
and we obtained no tradition of shad or alewives ever having visited 
these parts. As early as the month of June the salmon ascended 
the river to Kingfield or farther; and they have been seen spawn­
ing near Sal~ village, thirty miles from the Kennebec. At 
various points on the Carrabasset salmon were taken by spear and 
dip-net. Maj. C. Stewar<l, of North Anson, remembers when 
''tons" of them were caught at that place. At New Portland so 
many were sometimes taken that on]y the bellies were saved, the· 
rest of the fish being thrown away. They disappeared from the 
river; but during the yec1r when the Augusta dam was carried 
away, they ascended again to Kingfield, and twenty were taken at 

North Anson village. There is no serious obstruction below King­
field. The mill-dam at North Anson does not cross the river: and, 
as we saw it in June, was no hindrance to salmon. Another dam 
at New Portland falls would require a little attention. In June 
there was a gap near the centre of the river which would allow the 

passage of £sh if the water were high, but in September this was 
closed, the water being low. It could be easily arranged to pass 

salmon without wasting water. At Kingfield there is a low dam 

which might be passable in a flood, but at other times would require 
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a fishway. It might be a very simple structure. but special pains 
should be taken to make it firm. Above Kingfield, on the north 
branch, are no dams. On the south branch there is one dam of ten 
feet at Oliver's mills, with a good chance for a fishway against the 
mill on the left side of the stream. At Salem village is another 

dam, where a fishway would be required if it were thought desirable 
to carry salmon above this point, which is doubtful. 

There is in the Carrabasset a great extent of breeding ground, 
and it ought to produce a great many salmon. The work of open­
ing it would be little, and it should be among the earliest opened 
after the main Kennebec. 

It bas several tributaries that were examined. Emden stream, 
the outlet of Emden lake, has very pure water ; it is dammed at 

the outlet and again at its mouth. Fishways might be constructed 
if after the Oarrabasset were opened it should appear desirable. On 
Gilman stream there is a new <lam erecting, which wiJl prevent the 
passage of fish. Tbe greater part of the stream is muddy, a,nd little 
fitted for the breeding of salmon. On the upper portion, in Lexing­
ton, there is better ground, but sP.veral dams. Not very promising. 
Lemon's stream, at West New Portland, is not adapted to snlmon. 

Between the Carrabasset and Dead river there are on both sides 

of the Kennebec, several third and fourth rate streams, but none of 

large size. 'J.lhey are all rapid, and come tumbling down into the 

river from high land, which here a,pproaches very near the Kenne­
bec. On the west side particularly there is a steep descent, down 

which the water rushes with fearful velocity. Pierce pond stream 
is said to descend 900 feet in three miles, and when a drive of logs 
is coming down its violence is fearful 1 snapping and splintering the 
heaviest timber, a,nd sweeping the stones and gravel of its bed out 
into the Kennebec, where it blocks the channel and is forming a 
new rapid Those streams on the ea.st side are less impetuous, and 
the larger ones, Fa,ll brook, A us tin stream and Pleasant pond 
stream, are under the control of mill-dams. The purity of their 
waters is worth going far to see. Pleasant pond is famous for its 
trout, and the stream which conveys its waters to the Kennebec is 
so transparent that it iR difficult to imagine anything more pure. 
There are several smaller rills of the same character. All of these 
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tributaries are naturally suited well for the breeding grounds of 
salmon, and some of them are still available for that purpose. 

Dead River. 

This is very commonly known as the "West Branch" of the 

Kennebec, as the place of its entrance into that river is called the 

'' Forks," the main Kennebec from the lake to the Forks being 

known as the '' East Branch." The Dead river, however, has 

never so large a volume as the main river, and in the summer sea­

son is sometimes only a quarter as large. Its character, too, is 

different; for while the Kennebec above the Forks is generally nar­

row and deep, with ledgy shores, interrupted by occasional falls and 

near the lake by broad eddies, the Dead river for 15 miles is very 

uniform in its character, constantly falling over a broad bed of 

boulders and gravel. From the Forks to Grand falls the current is 

at no place too rapid to pole a .boat against, but the numerous 

boulders prevent the use of boats. Above Grand falls the character 

of the river justifies its name; there are only two rapids in 25 

miles; it pursues a serpentine course through richest meadows. Its 

head waters are, however, among the hills and have the character­

istics of all bill-streams. 

The salmon has a namesake here in " Salmon stream," the first 

large brook above the Forks. 'fhe story is, attested by several 

witnesses, that salmon were seen lying in great numbers at the 

mouth of this stream, whence its name. Very likely there was an 

eddy here once, but the furious torrents that drive tim her out of the 

stream have also driven a bed of gravel and stones into the river. 

Mr. Luther Moore, who has lived at Bingham 78 years, says tha,t 

salmon used to run above ' the Forkd 011 the East Branch ten miles, 

and on the West Branch sixteen miles. 'fhat would just ca,rry them 
to Grand falls on the Dead river, and to the only difficult fall on the 

main river. We see no reason to doubt that salmon ascern1ecl on 

Dead river to Grand falls, and found many spc1wniug groun<ls on the 

way. 
Grand falls was examined in September, and the low stage of the 

water allowed a careful survey. The whole river falls over a preci­

pice 28 feet 6 inches, upon a ledge, and thence slides into a pool of 

110 great depth. But even if the depth of the pool were equal to 
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that at Carratunk falls, no fish would ever be able to scale a wall 

of water 28 feet high. If it is found that there are sufficient breed­

ing grounds to warrant on the head waters of tbe river. a fishway 

may be constructed here, but that is a question for tbe future. 

The only tributaries of consequence entering below Grand falls 

are on tbe north side ; for tbe watershed on the south side is very 

near the river. There are four streams from which timber is driven, 

and cuch of which has one driving dam: and several of a ~maller size. 

All would afford some breeding ground. The largest is Spencer 
stream, which abounds in trout. 

Above Dead river are two large streams on the west side, and 

three on the east. Cold stream has a volume equal to that of the 
Cobbossee stream at G~1rdiner, and at the point where we crossed it, 
was rippling over an even be<l of small boulders. Promises well. 
It is a good trout stream. Moxie stream i?- chiefly remarkable for 
fl cascade 110 rorls from its mouth, which prevents the ascension of 
fish. A plumb Jine measurement gave its total height 52 feet-46 
feet in a single plunge. Our inform11tion regarding the tributaries 

in this quarter, as well ns most of those on the Dead river, was 

obtained from Prescott Williams, trapper and guide, at the Forks. 

A few points were person_ally inspected. There is some available 

breeding ground on them 

Tributary to Moosehead lake are eighteen rivers and large brooks, 

of which we have minute descriptions from Edw. G. Masterman, 

hunter and guide, of Greenville. Fourteen of these are of sufficient 

volume to float timber: and. have been used for that purpose. They 

nre in general more gentle than those streams entering the upper 

Kennebec and lowtr Dead river. Nearly all have gra.velly bottoms, 

but they drain a large extent of boggy land. which colors their 

waters of various shades of red and brown. The color of the lake, 

indeed, ·suggests that of its trihutaries. All of the larger, if we 

except Soccatean stream, are very dark. The lightest are Lily bay 

north brook, and the two Squaw brooks. These tributaries are not 
much encumbered with driving dams, Roach river has more than 

any other-namely, three. Lily bay north brook and Tomhegan 
stream have one each, and Soccatean stream has none. Moose river 

has but one, and that is out of repair. We cannot but think that if 
salmon should reach Moosehcad lake they would find in these tribu-
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taries a great extent of secure and productive breeding grouncl. 

That salmon will pass through a body of standing w ter anll enter 

its tributary streams, is well established. Witness the Gal way ffah­

eries in Ireland, where the entire brood must pass through Lough 

Corrib. As to the fact of their ever having traversed Moo8ehead 

lake, there might be some doubt; but we have from W rn. Atkinson, 

Esq, of Emden, the fact that Solomon Russell, while tr?pping on 

the upper waters of Moose river, saw a large number of almon 

there. John Wilson, father of Rev. Jesse Wilson, of Anson, often 

saw them in Moosehead lake. 

Moose River. 

Moose river is the only tributary of tbe lake that we examined. 

Its current, with occasional interruptions, is sluggish . It is a com­

mon saying among the inhabitants, that it runs up on one siue and 

down on the other. It is navigable for sixty miles by canoes, with 

a few carries. The water is very dark. In the deep, still reach 

at its mouth it has intense, inky blackness. At any place on the 

river it is difficult to see b::>ttom at the depth of three feet. There 

is a great deaJ of boggy land along the shore, and the tributaries 
coming in through this ar~ dark, although their sources urc in some 

cases the clearest of spring brooks. T10ut flourish in these waters, 
notwithstanding their blackness, and there is good reason to believe 

that of salmon they would prove very productive if tha.t ~pecies 
should ever reach them. Tbe long reach of dead water at the 

mouth of the river would not be very inviting, but we question 

whether it would discourage the a::,ccnt of salmon native to tl e river. 

It would be well worth while to breed tbern in some suitable brook, 
on the upper waters, and see whether they would ever return from 

the ocean. Cl1he head waters ot Moose river are among the moun­

tains, and as far as possible removed from sluggishncs:,. Concern­

ing these, and all the tributaries, we receive1l much infonuation 

from Tourn, Adams, hunter and trapper. 

We travelled by canoe from the settlement at Moose River bridrre 

to Moosehcau lake, a distance of thirty mi1es. There are five or si.~ 

miles of rapids, mainly between Long pond ancl Brassua lake. 'l1he 

river bed is here full of boulders, with now and then a gravel bed. 

Sowetimcs the ledge appears. The canoe had to Lo taken out of 
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the water only at one point, namely, at the old darn below Long 

pond. This darn is the only one on the river, and is now in ruins, 

presenting no hindrance to the passage of fish. 

The banks of Moose river all a.long give evidence that it is a 
gentle stream, subject to no great variation in volume. Its flow is 

regulated by several large sheets of water, among which are At­

tean, Wood and Holeb ponds. Below the bridge four feet rise is 

the extreme limit of freshets. 

W c have no hesitation in advising that measures be speedily taken 

to restore the fish to the Kennebec and its tributaries. In order to 

this, fishways should be built over all the dams in the main river, 

and on the principal tributaries. Meanwhile alewives should be 

bred first in the lakes of the Sebasticook, shad in the river at some 

place above Augusta; and salmon might with advantage be bred in 

some of the upper waters. But it would also be necessary to re­

strict the fishing, forbidding it entirely above Augusta, and limiting 

it below. With oven the prestnt machinery of weirs on the lower 

river it would be a very slow and tedious task to restock the upper 

waters, and if their construction is permitted without restraint, the 

least increase in the fish will be followed by new weirs. Laws 

might be passed restricting their operations to certain days in the 

week, and requiring gates to be left open in the weirs, but they 

would be evaded as such regula,tions have been heretofore, without 

some strenous exertions to enforce them. Unless they can be re­

stricted matt.rially, they should be forbidden entirely for several 

years. No fi:ibiug should be allowed nea.r tbe Augusta dam; for 
the salmon woul<l accumulate there, before passing the dam, as they 

al wa,ys do below any obstruction, and a drift-net or two would take 

a great pa.rt of tLem. 

PmrnBscoT. 

The Penobscot bas suflel·ed less loss of fish than any other large 

1iver h1 the State Various causes have conspired to prevent so 

efiectun,l :1 closing as has taken place on the other rivers, a11d as a 

conscque11ce salmon aud shad still ascend the river for many ruiles. 

On tlw east branch they are cauglit yearly near the mouth of the 

Wassataquoik stream, and doubtless ascend further. On the west 
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branch they both certainly reach Grand falls ne, r tl e mouth of 
Millinocket stream, and it is reported that both of them have been 
seen near North Twin lake. At this place tbcre is a. driving drun 
which is reported to he sixteen feet high, and a Rcrious obstruction 
to fish; but it probably does not stop salmon. Edward G. Master­
man of GreenvjlJe, sawn dead salmon on the Wl'St hr ncb "love 
the Moosehl'ad carry in 1862 and says that in August nnd ~ep­

tember of any year he can cn.tch young salmon from ix to t\ -elve 

inches long at Ripogenus fal!s. 
The fisheries of the Pe11obscot are at the present time of con­

siderable value. We hnve not sufficirnt information to enable u 
to form an estimate of the amount of fish taken. We know. how­
ever, that the lower part of the river is thickl.Y stud<lcc ·ith weirs. 

and their numher is increasing, wbir.h would not he the case if the 
business were very unprofitable. We think there nre as m· ny as 
500 weirs on the river. If they take as many fish as those on the 
Kennebec, they must ohhin from this source fl lone not less tha 

12:000 salmon and 2.500.000 slrn.d * There is, however, reaso 
to believe that the catch per weir. particularly of salmon. i, great 'r 
than in the Kennebec. In one day, durin~~ t!1e pa--t sc. on. thcr 
were taken at Lincolnville 3,500 po 1w1s of sm1mon. vi:lued a 
$1,700. Yet the yield of this river must be far below wh t it i 
capf1ble of producing. 

The darns on tbe rnnin Penohscot are four in nnmh r, at Veazie 
at Basin mill~, at Enst Great Works, arnl at OMtown. That at 
Veazie, when :first built, closed tho river, and for flcvcri 1 ye, rs the 
fish wers stopped at this point; hut at present it is no obstruction, 
a cbann,•l. being worn around the end through wl ich fish p: :. 

The darn of the Basin mil s has long aprons for th p·1 :,· ge of rt ft', 

but the water is too swift for the easy ascent of fi h. A fishway 
could be easily built. and is much needcil. ':l1hc d'lrn ut East Great 
Works it, five feet six inches high. 'rherc is a 1, n~ a pron built to 
run rafts over, but it is with great difficnlty thn.t H lmon ·11Hl sha<l 
J>USS tlie <lam. It would, however, r('q11ire hut a i-nmll cxpm. c to 
enable them to pass easily. At 01<1town the <lam do·, not clo..;c 
tbe river during the run of fish; but the p·1s a,:;e i uarrow, :rn,l 

- .. K 0;E.-On further examination wo finrJ this lStim 1to ,. ry erronco . Tho Jicl l 
may be more ~afoly ~et n • ,000 :1 lm in, nnd a less nnmLer of lrnil. Tho h:1Ll fl hury 

is almost utterly destroyed. Thero are only a.bout 200 weirs. 
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box-traps are set on the falls; they are said to have taken about a. 
hundred salmon here during the past season. 

Of the tributaries, we can speak briefly of the Eastern river in 
Orland, the Pushaw, the Passadumkeag and the Piscataquis. 

The Eastern river is obstructed by four dams. There are no fish­
ways, and the fish are carried past the dams by locking them 
through. Only alewives, however, will enter the locks. Suitable 
fishways might be constructed for less than one thousand dollars, 
which would enable the alewives to pass up more freely; and it 
might then be found practicable to breed other species above the 
dams. The branch of the Penobscot into which this river empties, 
between Verona and Orland, i~, however much encumbered with 
weirs, and if it were undertaken to restore the fish in abun~ance to 
the Eastern river it would be necessary to restrict them for some 
years. 

The Pushaw was once frequented by alewives and shad. There 
are two dams on it now, about ten feet high. There are also in its 
way several darns on the branch of the Penobscot which it enters, of 
which those at Orono are the main obstructions. 

The Passadumkeag was once well stocked with salmon, shad and 
alewives, but the fishery is represented as being now destroyed­
cause, the erection of dams. At Lord's mills, twelve miles from its 

mouth, is a darn twelve feet high. 
On the Piscataquis the dam at Howland, in its present condition, 

does not prevent the passage of salmon, and from that point to 
Dover the river is clear. At Dover are two dams, and there are 
also dams at Foxcroft, Guilford, Abbot and Blanchard. 

We have seen enough of the Penobscot to warrant us in saying 
that no river in the State promises such great results in the culti­
vation of fish. It should be one of the first to receive attention. It 
bas already such a stock of breeding fish, is so slightly obstructed 
by dams, and has such a vast extent of breeding ground on its upper 
waters, that very speedy results might with reason be expected to 
follow any well-directed efforts. It needs a very careful examina­
tion, wbich should embrace not only the obstructions existing in the 
shape of dams on its upper waters and its tributaries, but. the 
method and extent of the fishery carried on in the tide waters at its 

5 
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mouth; for we have reason to believe that there is more fishing 
than is compatible with any incre se of the fish. 

MACHIAS. 

This river once abounded in salmon and alewives and sbad. At 
the falls at Machias village, some years since, a man cou1d dip sixty 
salmon in a day. At this point a dam was built a long while ago; 
but as it did not completely close the river, it was never a serious 

hindrance to salmon, and alewives were for many years maintained 

in the river by dipping a large number over the dam each year. 
The upper dam at Machias and that at Whitneyville stopped the 
passage of fish. There are are no other mill-dams on the river. 

A iL w years ago a movement was started to restore the fish, and 
suitable fishways were built over the dam at Whitneyville and the 
upper dam at Machias. At the lower dam it was found difficult to 
build a wooden way that would stand; and recourse was had to a. 
pool blown out from the ledge, and a piece of timber bolted down in 
such a way as to assist the ascent of alewives; this answers the pur­
pose only when the water is at a particular height at the time when 
the alewives ascend, e. conjuction of circumstances that has occurred 
but once since its construction. The dipping of alewives over these 
falls has been discontinued, and they are now practically extinct. 
Salmon were destroyed before, and no one has taken sufficient 
interest in the matter to introduce them again. 

We have here an instance of rank injustice to the mill-owners, 
who were required to construct at a considerable expense: £ hways, 
which have thus far been of no use, because those who insisted on 
their construction were not sufficiently in earnest to introduce and 

protect the fish. With the fi:3hwa.ys kept in order, salmon would 
find an easy way of acce:5s to their breeding grounds, and if properly 
protected might become again abundant. 

EAST MACIIIAS. 

Salmon and shad were once abundant in this river; but it i 
naturally better fitted for alewives than for any c,ther species, and 

their numbers were immense. It drains several large lakes and 

numerous small ones, having an aggregate surface of about twenty 

thousand acres. In these the alewives find ample breeding grounds. 
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Mill-dams were early built on the lower part of the river, and 
they, with reckless fishing, had so reduced the vast primitive num­
bers of the fish that in 1849 not more than two barrels of alewives 
were taken. But about that time a careful cultivation commenced, 
and an improvement was soon visible. Fishways had been built over 
the darns at East Machias. These were kept in repair, and gradu­
ally improved until they were found to meet the wants of the fish 
tolerably well, yet they cannot be said to be perfect. The fishing 
was restricted. Thei e has been a gradual, yet constant improve­
ment until the present time, when the value of the fish taken varies 
rrom $1000 to $1500 annually, the alewives being rated at one or 
two dollars a barrel according to the year. With good management 
it is not doubted that in future this yield will be vastly increased. 

There are three mill-darns on the main river, two at East Machias 
village, at the head of the tide, and one at the village of Jackson­
ville. These are all provided with fishways. There is another at 
the outlet of Gardiner's Jake, where the fish are accustomed to pass 
into the Jake by a natural wasteway. On the upper part of the 
river are several driving dams which are, some seasons, very serious 
obstacles to the alewives. 

The mode of fishing is with dip-nets entirely; and as the fish come 
up over the rapids nea1 the shore in dense columns, it is found to 
be a very productive mode. On a good fish day at one of the best 
stands one man will rlip many barrels of alewives. A few salmon 
and shad are taken, not only below, but also above the dams, show­
ing that they must have p~1ssed the fishways. 

CoBscooK. 

This small river was once well peopled with salmon and ale­
wives, and sha<l are mentioned in an act for protection in 1828. 
Three dams, built near the head of the tide, completely destroyed 
the su.lmon, and the alewives were so reduced that not more than 
a dozen were taken yearly. In 1861 a movement was begun by 
W. S. Peavey, E::iq., a,nd others of Whiting, to restore the :fish. 
Fish ways were that year built over the dams, and 31 alewives were 
placed in the fakes a.t the head of the river. The numbers of the 
fish h,we since been nearly as follows: From 1862 to 1864, very 
few; in 1865 and '66 increasing; in 1867 very abundant, crowding 
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the fishways all day long. Scarcely any fishing as yet, the people 

being sufficiently provident to understand that it is of prime impor­

tance that the river should first become well stocked with fish. The 

entrance to the lower fishway is some distance below the dam ; and 

it was observed during previous years that the alewives all came up 

under the mill, passing by the :fishway, and lay there some time be­
fore finding their way. But in 1867 they all went directly to the 

fishway, so that while this was crowded all day several persons 

dipping under the mill caught not more than 100. The cultivation 

of the alewives is thus proceeding satisfactorily. Salmo~ have not 

yet been introduced, but might be profitably. It is a good trout 

stream, not yet invaded by pickerel. 

DENNY'S. 

In its primitive state this river abounded in salmon, shad and 

alewives. The shad disappeared early, but the salmon and ale­

wives continued with fluctuations in numbers to ascend the river 

until 1846. Since the first 'settlement of the country there has 

been a dam at Dennysville, near the mouth of the river, but a broad 

wasteway through a natural channel at one end of it allowed the 

passage of fish. But in 1846 a dam was erected one mile above, 

which was quite impassable. The alewives were so nearly extin­

guished that it was the general impression that not one was left : 

a few were, however, occasionally seen by persons about the falls. 

The salmon could still breed in limited numbers below this dam, and 
were never entirely destroyed. In 1858 these upper mills were 

burned, and the dam destroyed. This allowed the fish again to 
ascend the river, but the alewives were still shut out from Meddy­

bemps lake, their natural breeding ground, by a dam at the outlet; 

a fisbway was constructed here by Mr. Foster in 1863. Now for 

the results. The salmon ascend the river to its head, but have not 

yet shown the expected degree of increase; cause, the fishing with 

set-nets at the mouth of the river, and the poaching around the 

lower mills, aided by the failure of water in summer in the shallow 

wasteway which serves as a fishway. The alewives, however, have 

shown a remarkable increase : in 1865 perhaps two barrels were 

taken; in 1866, 15 barrels; in 1867, 240 barrels; in such a mul­

titude did they come during the last season that in four hours six 

dip-nets took 60 barrels. 
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The only dams now existing on the main river are at the outlet 

of Meddybemps lake and at Dennysville. The former is provided 
with a fishway. The latter needs one; for the wastewa.y by which 
fish ascend, is frequently dry long before the salmon have passed 
up ; its lower end is some distance below the mills, and the salmon 
seeking to ascend through the deep water of the main channel gather 
in the holes under the mills where they are stolen out by poachers; 
one man declared that in 1864 he took 96 salmon here with a dip­
net; but this statement is scarcely credible. There is a good chance 
to build a fishway between the two mills. 

The set-nets are at a point known as the "Narrows." They are 
fifty feet long and about six feet deep; and are set on the upper edge 
of the eddies at low-water mark, running downward and toward the 
mid channel at an angle of forty-five degrees. They are covered 
by the tide at two or three hours flood. Few salmon are taken on 
the flood tide, most of them pas::;ing over the nets up river; but 
when it ebbs they fall back, play into the eddies and are taken in 
the nets. The number usually set here is stated to be less than ten, 
but Mr. Walter M. Brackett has counted as many as thirteen or 
fourteen at one time. The channel being at this point very narrow 
and crooked they are able to work at a great advantage, and we 

think they take more salmon tha.n ought to be taken until they have 
time to fully stock the river. We advise that the length of the nets 
be restricted to forty feet, and their distance from each other be in­
creased to two hundred feet. The number of salmon taken here has 
been from two to three hundred per year, according to some esti­
mates but it is difficult to arrive at the truth. 

' The principal tributary of Denny's river, Cathance stream, is of 
very pure white water from Cathance lake. This is said to have 
formerly produced more salmon than the main river. It has three 
dams. The lower one, at Great Works, needs a fishway; the two 
above have natural wasteways which, with a little clearing out, will 
make excellent fishways. This branch ought to be opened. 

ST. CROIX. 

The St. Croix was formerly very productive of salmon, shad and 
alewives. Perley, in his report on the fisheries of New Brunswick, 
states that the average catch of salmon at Salmon falls, in Calais, 
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was 18,000 annually. Gaspereaux (alewives) came in such quan­

tities that it was supposed they could never be destroyed. The 
number of shad were almost incredible. The fi:5heries did not di­

minish up to 1825. Until that time the dams ha<l fi.8hways; but in 

that year the Union dam was built without a fi:shway, and the fish­
eries instantly fell off. We have the testimony of Mr. Ferdinand 

Tiuker of Milltown, to the abundance of fish up to 1825. Perley 

says the whole number of salmon taken in 1851 was 200. Since 

that time they have remained about the same until 186G, when 300 
were caught. In 1867 there was a still farther increase. Mr. 

Treat of Eastport, attributes this late increase of salmon to the in­

fluence of Porter's stream, a tributary on the New Brunswick side 
of the river, to which they sometimes have access at the breeding 
season . 

. The obstructions on this river are the dams at Union mills, at 

Milltown, at Baring, at Princeton.· The dam at Union mills is at 

the head of the tide, and it is supposed that at high water it may 

sometimes be passed by salmon. It bas usually been provided with 

a fish way, but there is none now in working order. One should be 

built on the New Brunswick side, and would cost about $1,000. 
At Milltown there has been a gap left between the two , ring dams 
for the passage of fish, but it is subject to be filled with logs 
and other drift stuff An abutment built obliq ely across the 
head of the passage would remedy this evil. Cost not far from 
$50. At Baring the water runs around the end of the wing dam 
on the American side; and an outlay not exceeding $150 would 

provide a suitable pass at . all seasons. At Princeton a 6.::,hway 
should be constructed on the north side through the wing dam, and 

ending in a good pool of water. Cost about $300. On the uppor 

tributaries are occasional driving dams, some of which would, at 
times, probably obstruct the passage of fish. They should all be 

examined, and fishways built where needed; but this may be de­
ferred till the main river is opened. 

But it will be nearly useless to build :fishways and attempt to 

restock the river with salmon unless some stringent law is enforced 

with reference to the time, manner and place of fishing. The drift­

nets are now thrown as near to the Union dam as a boat can ven­

ture, within a few feet of the falling water, aud there is no respect 
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of days. Every salmon that approaches the dam is doomed. If 
there were a fish way but few would ever succeed in entering it. We 
are happy to state that the mill owners evinced a very laudable 

readiness to do their part by constructing and maintaining fishways, 

but they with reason objected to being compelled to incur the neces­
sary expense, unless sufficient restriction be put on the fishing below 
to insure that the outlay shall not be in vain. For the present we 

suggest the prohibition of all fishing for salmon, shad or alewives 
within half a mile of the Union dam, or in any part of the river 
above for several years. 

The St. Croix being a boundary river between Maine and New 

Brunswick, there should be concert of action by the bordering 
States. We have not been able to confer with the proper officials 
of the Dominion, but suggest that such a c,mference should be had 

at an early day. 

RECAPITULATION. 

To recapitulate, the history of the fisheries is the same in nearly 
all of the rivers. In a state of nature the waters were well stocked 
with the salmon, shad and alewife and other edible varieties. This 
supply lasted until after the country was peopled. But little de­
cline had been experienced at the beginning of the present century. 
Since then many rivers have become almost entirely depopulated, 
and we do not think one in the State can be found that has main­
tained its fisheries in a fair degree. Salmon have been utterly 
extinguished in the Mousam, Saco, and Cobscook, and a further 
examination would probably show the same fact in relation to other 

rivel's. 

CAUSES OF DECAY. 

The causes that have led to the present state of things are­

First-lmpassable dams. 
Second-Over.fishing. 
Third-Pollution of the water. 
The first and second are the principal causes with us, the third 

having operated only in a few localities to a limited extent. 
It is hard to say what share of the blame each must bear, but it 

is very certain that the erection of impassable dams is alone suffi­
cient to account for the entire extinction of the migratory fishes in 
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all waters above the obstructions ; and if they are erected below all 
the breeding grounds, the race is extinguished from the whole river. 
It needs no argument to show that if a species is prevented from 
reaching those places in which alone it can reproduce its kind, it 
must soon become extinct. It has been shown that salmon can only 
breed in shallow running streams of fresh water : when shut out 
from such places, it ceases to reproduce, for although the eggs might 
escape from the fish in tide waters, they would never be deposited 
in the manner which is essential to their development, and no young 
would ever come of them; the old brood would in a few years die, 
and with them the race would come to an end. It is also evident 
that if deprived of a portion only of their breeding grounds, the 
numbers of the fish must suffer a corresponding diminution. An 
acre of land will not produce so much grain as two acres, nor will a. 

mile of water produce so many fish as two miles. Artificial propa­
gation and cultivation may step in, and produce an unnatural abun­
dance, but in a state of nature we find that other things being equal 
the produce of a number of rivers is in exact proportion to the ex­
tent of their breeding grounds. We can never expect the Denny's 
river to produce as many salmon as the Penobscot; nor can we 
expect the latter to produce so many with half its tributaries closed 
as when they are all open. Again, these fishes are strongly attached 
to old haunts: they always seek to return to their native streams 
and lakes: there are thus many distinct communities of them, using 
a common thoroughfare to and from the sea, but separating as they 
advance, and each band repairing to its own tributary and its own 
lake. The fishermen on the lower Kennebec could with certainty 
distinguish by their appearance many separate bands of alewives; 
one belonging to the Eastern river, one to the Seven Mile brook, 
another to the Sebasticook, and so on. The Sebasticook school bas 
been seen passing in a dense body directly across the mouth of the 
Seven Mile brook, not one of them swerving from the line of march. 
The Se bas ti cook shad, too, were distinguished from all others. Now 

what effect must it have on creatures with such strong attachments 
to bar their way and turn them all back into strange waters at the 

most critical of all seasons, the breeding season? 
1 

That the dams have bad the effect attributed to them is indisputa­

ble. The history of our fisheries exhibits plainly that whenever a 
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high dam has been erected across a river the fisheries above have 
at once ceased; those immediately below have for a year or two 
flourished unwontedly on the multitudes stopped by the barrier, and 
then they, too, have declined; that the total produce of the river 
has fallen away in inverse proportion to the' distance of the dam 
from the sea; that if all the breeding grounds of a species have 
been cut off, that species has entirely disappeared. The dams have 
more effect on salmon than on any other kind, because their breed­
ing grounds are always above tide water, and therefore more fre­
quently cut off; less on smelts, shad and alewives, because they 
breed in fresh tidal waters as well as in more elevated situations, 
and most rivers have a certain extent of fresh water below any ob­
structions that have been erected. Their effect on bass is much less, 
because they never ascend the rivers so far as either of the preced­
ing, and breed nearly altogether in tide water. A glance at the 
state of some of our rivers will illustrate this. The Mousam has 
an impassable dam at the head of the tide, three miles from the sea; 
there are no salmon, few shad. The Saco has an impassable dam 
at the head of the tide, six miles from sea ; there are some shad, 
but no salmon. The Kennebec has an impassable dam at the head 
of the tide, forty miles from the sea, there being half a mile of 
gravelly shallows just below the dam, where the tide has almost no 
effect; the produce of the river is a few salmon, ( average one hun­
dred per year,) a quarter of a million of shad, and more than a 
million of alewives. The Penobscot has now no dam that is im~ 
passable, and it produces more fish than all the rest of the State. 

It is more difficult to trace the effect of excessive fishing, for its 
action is more gradual than that of the dams; nevertheless we be­
lieve it has had a very important influence. In the case of striped 
bass it has been the main agent of destruction, and that speci.,es has 
in all our rivers sadly diminished. It is very plain that if a great 
many fish are taken in any season there will be a corresponding 
diminution of the number of eggs laid at the next breeding season; 
fewer eggs result in fewer fish. To be sure the fecundity of fishes 

is such that they will bear a great drain upon their numbers before 
a decrease becomes perceptible; but there must be a point at which 
their reproductive powers will fail to make good the numbers de­
stroyed. To ascertain this point, to know how many fish may be 
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taken without diminishing the supply is a problem of no little diffi­
culty. In the case of menhaden and other prolific marine species it 
may be that the supply will hold good against any demand that will 
be likely to be made upon it, but there is no doubt that in the case 
of our fluviatile species, who yearly come within the easy grasp of 
man, the limit has in many of our rivers been already reached and 
passed. In no other way can we account for the decreasing num­
bers of the shad and alewives on the Kennebec since 1850 ; or for 
the fact that the Penobscot produces only one tenth part of the 
salmon it is naturally fitted to yield. Amongst the fresh water 
fishes diminution from this cause is occurring constantly and is evi­
dent to every one. The limited extent of our fresh waters when 
compared with the sea will at once suggest to us that their popula­
tion must be much less in numbers, and therefore exhausted by a 
less amount of fishing, yet it is perfectly logical to suppose that the 

one is capable of exhaustion by the same means as the other, it 
being only a question of time. 

The third cause, pollution of the water, has, as we have stated, 
exerted but little influence in our waters as yet, but we present 
some considerations on that point. We have not been able to give 
the subject that attention which it deserves, but we fiud the matter 
so well treated in the report of the Massachusetts Commissioners for 
1865, that we present some of their conclusions. 

"Lime is as deadly to salmon as to trout; gas-works, too, are 
bad, and the arseniates thrown out from dye-houses are highly in­
jurious. City sewage, unless in great quantities, will not drive 
them away, as is shown by salmon going up the Dee, and past the 
city of Chester, whose sewers empty into the river. The effect of 
gas-works depends, perhaps, upon the details of the manufacture. 
In great cities, where gas is made in large quantities, the secondary 
products of the distillation, such as tar, coal oils, ammonia, &c., are 
saved and sold. But in small towns these products are allowed to 

run off in a drain, and are then very deleterious to fish." " The 

pollutions thrown out by dye-houses, and by factories where cloths 

are printed, vary of course, according to the dyes, mordants, soaps, 
and other materials that are used. Where cotton cloths are printed, 

a great deal of madder is discharged, which hardly can be deleteri­

ous, except as resembling sawdust. Indigo is valuable, and is chiefly 
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used up in the dye-house; nor is it probably injurious to animal 
life. Woollen print works would, perhaps, throw out a greater va­
riety of pollutions than those for cotton; soap, in great quantities, 

when wool or cloth is washed; arseniate of soda; free sulphuric 
acid, ( especially in the making of the madder extract called garan­
cine,) and many other substances. But it would be a great mistake 

to fancy these poisons as passing down stream in their pure form. 
Chemical changes; of surprising rapidity, are constantly going on. 

Deleterious substances are almost immediately precipitated, or by 
combination, are neutralized. Hence the well-known power of riv­

ers to 'work themselves clean.'" Analyses of samples of the water 
of the Merrimac, taken below the Lawrence mills, in their vicinity, 
and at a time when the impurities from the dyeing and print works 
were supposed to be at a maximum, gave from three to five grains 
of solid matter to the gallon, consisting not of concentrated poisons, 
but chiefly of harmless salts of lime, iron and ammonia. "When 
we add that a gallon of average Cochituate water contains about two 
and a half grains of solid matter: and the same measure of common 
well water about sixteen grains, a sufficient idea may be got of 

the relative purities, so far as solid matter is concerned. But we 
must not go on so fast as to assume that therefore there is nothing 

in this water to disgust and drive away certain kinds of fish. The 
niceness of some fishes shows that, despite their defective organiza­

tion in this respect, they have a sense that answers the ends of taste 
and smell." ''Nevertheless, one fact of great importance may be 
derived from these analyses, namely, that if foul water can be con­
fined, for a short distance only, to one side of a river, it will be 
purged of all its active poisons, and will be in a condition to join the 
main current. In such a case, the centre and opposite side of a 
river would at all times be pure." "Paper mills should not be 
omitted from the list of chief offenders against the purity of streams. 
Owing to their shiftless habit of shovelling the lime from their 

bleaching boilers into the water, the brooks on which these mills 
st:1nd run the risk of being quite depopuhted. Nor are dye and 
print works quite innocent of making unnecessary dirt. It is their 
practice to throw sediment from their vats, and many things not at 
all connected with mere clothes washing, directly into the river. 
This is simply slovenly. The lime is a valuable manure, as are 
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many others of the chemical products. Nay, according to one of 
the best chemists in Lawrence, even the fat acids of the soap suds 
might be extracted to the great economy of the woollen mills. The 
washing of printed cloths may properly be considered as an excusa­
ble pollution of a river, because it demands a large quantity of 
flowing water; and were the pollutions confined within these 

reasonable and necessary limits, the difficulty of restocking large 
rivers with fish would be much diminished, or quite done away with. 
In a word, a fair stream is a mechanical power and a lavatory, but 

it is not a common sewer." 
The only pollution which has yet been sufficiently extensive in 

Maine to cause any serious apprehensions, is that of sawdust: and 
we are inclined to think that the injury arising from this source bas 
been much overrated. That it is directly injurious to the fish bas 

not yet been demonstrated; and extended observation has not dis­
covered an instance in which fish are known to avoid it. On the 

contrary, they are often seen advancing with the greatest intre­

pidity through the thickest of a discharge of sawdust from a mill. 
There is, however, another way in which this substance is injurious 
to all feeding fish. Great drifts of it settle down upon bottoms that 
were before well peopled with insects and other small creatures, and 
destroy all life. This deprives the fish of a portion of their feeding 
ground, and compels them to seek new pastures. 

I REMEDIES. 

To restore the sea fish to our waters these conditions are essen-
tial: 

First, that fishways be built over all impassable dams. 
Second, that excessive .fishing be prevented. 
Third, that the wattrs be not 71oisoned. 
Fourth, that in some cases fish be bred in the waters to be 

restocked. 
The construction of .fishways demands a careful elucidation ; 

since not only is that the prime condition of success, but the doubt 

enveloping the matter has been the great bugbear which has caused 
many thinking men to consider it impossible to bring the fish bu.ck. 

Salmon and alewives are known to easily surmount a very con­

siderable fall, if it only be broken into a nu~ber of eddies in which 
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they can rest successively after each move forward, sliding up from 

one to another through a very sharp descent of water. But over 
nearly all the dams the water pours in an unbroken sheet, either 
vertically, or over a long inclined rollway, where it acquires such · 
velocity that few fish can stem it, and at the same time spreads out 

into a sheet too thin to allow them freedom of motion, frequently at 

the end of the rollway leaping several feet through the air into the 

water below. It bas been proposed to open holes through the dams 
at the bottom of the stream; but through such an aperture the 

water would rush with a velocity that the fish might be unable to 
stem; and besides, it would be out of reach, incapable of regulation, 

wasteful of water, and very dangerous to the dam. A straight sluice 
from the crest of the dam to the water below, with an easy grade, 
bas been tried, but having nothing to check its velocity, the water 
acquired in a long sluice a momentum that the most vigorous fish 
could not resist. A greater degree of success was attained by imi­
tating nature more closely. But few natural falls are of a simple 
shape. Those that are easiest ascended by fish have many boulders 
or ledges in the way, forcing the water to pursue a crooked path, 
making a succession of plunges, whirling and eddying in rocky 

basins. It was found easy to imitate this, by putting into the 

straiaht sluice something to check the force of the 'water, or by 

building a series of basins into which the water should successively 

leap. If the fall is over a ledge, a very satisfactory way may be 

sometimes constructed by throwing up stones in such a manner as 

to check the current and form basins or eddies, as is done at Dama­

riscotta. 
In Europe fishways have so far as we know been only used for 

salmon, and have generally received the name of "salmon ladders " 
and " salmon stairs." They have been constructed in varioui;; wn.ys, 

and have been found to answer the purpose for which they were 

designed; but being only for salmon they might not answer our 

purpose, who have to deal also with shad and alewives, less vigorous 
fish ; and they all seem to be rather wasteful of water. It is un­

necessary, however, for us to go abroad for information on this 
point. For many years fish ways have been successfully built on some 
of our own rivers, and continu1;d experiment has at last developed 

a style of construction which we present, believing that it combines 
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the essential features in a fishway better th, n any oth 0 r, b in
0 

simple in construction, and therefore cheap, e .... y for the fi 'h, and 
economical of water. It is the result of long continued experiment 
and observation at East Machias. 

Fig. 1 is a plan of a fi hway 57 feet long, 10 feet wide, and 4 
feet 5 inches deep, adapted to a dam five or six feet high. It con­

sists of a straight sluice, divided into sections by bulkheads ( b, b,) 
built across it obliquely from opposite sides alternately, leaving a 
narrow pa sage ( c, c,) at the upper end of each bulkhead ; d repre­

sents the dam; a, a, the walls of the fish way; and the arrows indi­
cate the course of the water. 

Fig. 2 represents a cross section at the upper end; showing 
movable planks, ( m,) which may be put on or removed at plea ure 
to regulate the breadth of the open passage way, ( o ), and thereby 
the amount of water flowing into the fish way; aLo showing how the 

fish way is set into the dam ( d). 
Fig. 3, shows the lower bulkhead, p being the plank of the bulk­

head, o the pa~sage way, w the surface of the water in which the 

foot of the fishway is immersed. 
If it has a proper grade, (about one foot in ten,) the water will 

pass gently from one section or bay to another without breaking, 
and in each bay will form a deep pool in which fi h may 1c t, 
although there is little danger of their becoming we ry, for the 
ascent is very easy. 

It is necessary to so place the head of the fishway tha.t there shall 
always be enough water running into it. It mu t be rem rnbered 

that the water, in most places, is liab1e to get below the ere t of the 
dam in the summer season. It will be neccs ary, then, in uch 
cases, to cut down into the dam deep enough to in ure that the fl or 
of the fi hway shall always he below the urface of the w,1t r in the 
mill-pond. This matter must be determined hy the circum tancc 
of each case. 

The fish way should have its lower end always partia 11y immersed; 

for if the water drops from the end into tho river below, tbough it 
be but a slight fall, the fi h will he itate long b fore att mptin11 it, 
and will experience some rlifliculty in getting into the fi hw, y. 
The structure should be built long enough to gu rd ain t thi 
difficulty. Its lower end should furthermore he plac <l in a taler-
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ably deep pool, if possible in the main channel. Most of our dams 
have such a pool on their lower side, and if the foot of the fishway 
can be placed in this, its position will be the very best. This can 
easily be accomplished by reversing, or making an elbow in the fish­
way and bringing it directly back toward the fall. Indeed, there is 

no necessity for having it straight in any case It may be bent 
into any number of angles, and its foot placed just where it is 
thought best. If it end very near the main foll it will be readily 
found by the fish ; but if it is carried far down along the bank, they 
will generally pass it in their ascent and delay some time at the 
foot or the dam, before finding the way. 

In locating a fishway regard should always be had to the charac­
ter of the stream ; if subject to floods laden with floating ice and 
timber, a sheltered position should be chosen if possible; and it 
should always be placed where h can be reached and regulated. 

The character of the stream will also determine the solidity 
necessary in the strucure. It may sometimes be built entirely of 
plank; but on the large rivers greater solidity will be required. It 
must then be built upon a solid foundation so that it may not be 
racked to pieces; the walls, both of the foundation and the super­
structure should be without boles or crevices wh.ich would allow a 
log to get under and pry them apart; build them up of solid timber 

spiked together. 
The amount of water used by a fishway will depend on various 

circumstances. In the figure we have calculated about four square 
feet, and think that would be sufficient in nearly u 11 cases. The 
passage ways are two feet wide, and when the water is high will use 
six square feet; but not more than that should be allowed in a 
fishway of these dimensions, for it would either cause too great 
force in the current, or an overflow at the sides, which would spill 
the fish. In small streams, where there is a scarcity of water for 
mills, the amount used might be much less, particularly where ale­
wives alone are to pass. The amount of water can always be regu­
lated hy the movable plank at the upper bulkhead, and when neces­
sary its height in the fishway may be regulated by increasing or 
lessening tbe width of the passage ways. At times the upper passage 
ma.y be closed entirely, as in winter. 

If lia.ble to be overflowed in a freshet, the fish wa.y should be 
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covered heavily, to prevent it from destruction; and a cover in 
every case will be found advantageous to the fish. If in an ex 
posed position, the covering may incline towards the middle of the 
stream, in such a manner that any floating material that may be 
thrown upon it may slide off into the river. 

The style of construction here recommended has been adopted 
in nearly all cases on the Merrimac river. 

This fishway is not an experiment. It is already a demonstrated 
success. It has so far been used mostly for alewives, but through 
those at East Machias salmon and shad pass every yea,r. There 
are many incredulous people who utterly disbelieve that it is prac­
ticable to pass fish over a dam through a fishway. All such should 
visit East Machias, or Whiting, or Red beach, during the ascent of 
alewives. The sight of the myriads of fish entering and leaving the 

fishways, and lying in their bays in such dense bodies that not one 
can turn around without the permission of its neighbors, is more 

convincing than any arguments that could be presented hrre . That 

they are well adapted to the wants of salmon we cannot doubt. In 
Europe, particularly in the British isles, the construction of 
"salmon ladders" over dams has been practiced with complete 
success for many years; and the structures have generally been 
more difficult than those in use with us. As an in tance of the 
readiness with which salmon pass up through a ladder, we quote 
from Mr. Thomas Ashworth: "I may state that I own an extensive 
salmon river, where at about half a mile from the tideway there is 
an insurmountable mill weir ( or dam,) with a well-constructed 
salmon ladder over it. I have no doubt that 40,000 salmon annu­
ally pass through an opening at the top of it only two feet in 
width." This is the river Galway, which yields now 20,000 salmon 
yearly. In the same waters is a most remarkable fishway. Lough 
Mask discharges into Lough Corrib; but a portion of the interven­
ing lands is so porous that the water disappears before reaching the 
lower lake. Over this porous ground was laid an iron trough 1,000 

feet in length and of sufficient capacity to carry the water and fish; 
tLis leads to the bottom of a salmon ladder thirteen feet high. Sal­
mon have already passed through this way to the upper waters. 

The construction of fishways devolves, by the law of the State, 

upon the owners of dams, and as far as our observation has ex-
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tended, there has been a very general readiness to comply with the 

requirements of the law in that respect, whenever there is sufficient 

assurance that the State will pursue such a policy as shall insure 

some practical results. 

Excessive fishing must be pi·evented. This proposition is self­

evidcnt, and needs no demonstration But the specific measures 
necessary to secure this end are not so evident. The fishery of the 

.rivers is a regular industry of great importance, and we must be 

careful not to unnecessarily clog its wheels with la.borious and un­

productive modes. It would be easy to enact that no fish should be 

taken except with the hook; but while such a law would answer 

the purpose of saving the fish, it would be disastrous to the fishe1·­
ies economically, for fish that cannot be caught and used are of nQ 

value. Again, the use of the dip-net might, on some rivers, oo the 

very best way of taking £sh; but on the broad, tidal waters of .the 
Penobscot or Kennebec it would be a very unsatisfactory instrument 

of capture. Thus the same reg.ulations would not be suited to aH 

rivers. This fact has been recognized in the legislation on this sub­
ject, and each river, n.nd in some cases each tributary, has its pecu­

liar L1w. Besides the maliner, the time and place of fishing may 

be prescribed by law in such a way as to prevent excessive fishing, 

allowi 1g it to proceed only on certain days and seasons and in par­

ticular phces. But to enable us to recommend specific measures . 

for general application would require a more careful study of local 

circumstances and existing laws than we have yet bestowed. The 

legislation of the State on the fisheries has been voluminous The 

whole number of acts on the statute books is not far from two hundred. 

About one hundred and fifty of these are in force at the present time. 

Their provisions are extremely varied, being mostly of a local char­

acter. A thorough revision of them is very desirable: that as far as 

possible they be incorporated into a general act; and . that if local 

regulations are still necessary they may be based upon some sys~ 
tern A portiou of these laws relate to the fresh water species, and 

so f~r as relates to trout and other members of the salmon family in 

the inland waters, we shall in this report recommend a general law. 

The 1caters must not be poisoned. Some suggestions on the 

prevcntjon of this evil are contained in the extracts we have made 

frow the report of the Massachusetts Commissioners. We have no 

6 
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been able to give this point such investigation as would warrant us 
in advising any specific action. 

Fi:1/t must be bred in exhausted waters. For instn.nce: in the 
Saco there are no salmon. The old brood bas been entirely killed 
out We are not sure that any of the salmon now feeding in the 
neighboring sea will enter it when the breeding sem~on approaches, 
for they all belong to other rivers, where they were bred, and all 
know the way home. But if some of the eggs of salmon are 
hatched in the Saco, the salmon that come from them are natives 
of that river, and may be dismissed to the sea with the perfect 
assurance that they in due time will return. Where salmon still 
remain in considerable numbers in the lower part of a river, as in 
the Kennebec, it might be sufficient simply to build the fish ways; 
but even then it is uncertain how well the sa.lmon that might ascend 
would scatter themselves about through the different tributaries. It 
is the same with shad and alewives; only we have in their case a 
more clannish spirit, even-those of different tributaries rarely 
LLingliog or passing into any waters but their own. 1'he Sebasti­
cook alewives, although now so many years exiled from their old 
home, are still a nation by themselves, as distinct as the Jews. 

!~STANCES OF SucCES~ 

Now,. supposing these conr1itions all fulfilled, what reason have 
we to expect success? AH the materials for an answer to this 
question that lie before us arc too voluminous to be presented. We 
can only select. And first let us quote some instances of suqcess 
at home. 

The East Machias river was origi~ally an excellent a.lewifc river, 
but by the erection of irnpassitble darns and recklc s fishing. they 
were eighteen years ago reduced to a yielrl of two barrels yearly. 
By the construction of fishways and careful attention the yield ha 
now been raised to $1,000 or $1:500 worth yearly; the price !icing 
from one to two dollars per barrel. The cost of the fi hwaya was 

less than $1,000. 
T,he Cobscook or Orange river, in Whiting, was practically <lc­

popufate<l by dams, not more tllan a dozen alewives being taken 

Y
ear Iv and those at the head of the tide. In 1 SGl alcwivea were 

#' 
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carried into the lakes, and fishways built; in 1867 an abundance of 
fish crowding the fishways. 

Denny's river. Alewives and salmon formerly plenty: but great­

ly diminished ;- the alewives being practically exhausted, by im­
passible dams. Obstructions being removed in 1858, the alewives 
have increased, as witness the number caught, as follows: in 1865, 
2 bbls.; in 1866, 15 bbls.; in 1867, 24:0 bbls. 

Red Beach. Alewives bred in a lake, by· U. S. Treat, none hav­

ing been there before; the young went to the sea in large numbers, 
and at the expiration of four years returned ; after dipping them 
over for several years, a fishway was constructed over a dam twenty­
six feet high, and the alewives in large numbers passed through it 
to the waters abovt". 

It would seem almost too early to speak of success on the Mer­
rimac river, but the Massachusetts Commissioners announce that 
sa,lmon and shad have ascended the :fishway over the high dam at 
Lawrence, and been seen above. 

In Canada the sa.lmon rivers had by neglect - just such neglect 
as they have received in Maine - been reduced to an alarmingly 
small yie1d. The government addressed itse1f in earnest to the 
project of restoring them to their former abundance. Strict laws 
were enacted, compelling the erection of fishways, preventing ex­
cessive fishing, and protecting the fish during the breeding se:1son. 
A rigid enforcement of these laws has resulted in a marked improve~ 
ment: salmon fry now swarm in the rivers. 

In Great Britain and Ireland the subject has for some years been 

receiving a great deal of attention ; and the recent progress and 
present state of their salmon fisheries is a sufficient answer to the 
assertion sometimes ma.de that civilization is incompatible with the 
existence in abundance of the migratory species. The Vermont 
Fish Commissioners state, from personal observation, that the 
salmon is now the most abundant kind of fresh water fish for sale 
in London, and that the price has declined within a few years from 
four shillings to one shilling per pound Among the many instan­
ces of successful cultivation we will mention the most prominent, 
that of a small river mentioned by l\1r. Ashworth, at Ballisodare, 

in Ireland. It was originally destitute of salmon, being cut off 
from the sea by three perpendicular falls of an aggregate height of 



84 . FISII co~nns. IONERS' REPORT. 

seventy feet. Ladders were erected over these falls, and sa1mon 
ascended to tbe breeding grounds above in such numbers that in the 
eleventh year after their construction ten thousand salmon were 
taken. The Gal way fishery may also be instanced. In 1 53 it 
was in an exhausted condition, and only yielded 1,603 salmon. By 
careful cultivation the yield gradually increased, and in 1864 was 
20,512. 

VALUE OF THE R.i:VER FISIIERIES. 

What is the value of these fisheries ? The want of statistics 
prevents our making an accurate estimate of their pre .. ent or past 
value. But the present gross product of all the river fisheries in 
the state may be safely set at less than a quarter of a million of dol­
lars annually. This is a very considerable sum, but is far beneath 
what they ought to yield. We may judge of this by comparing 
the yield of the fisheries jn some regions where they are better 

cared for. Mr. Ashworth states that "The sa1mon :fisheries in 

Ireland produce in money value about £340,000, ( equal to near 

$1,700,000) annually, by cultivation and care, ladders over weirs, 
&c." The yield of the Scottish sa1mon fisheries is stated to be 
nearly£ 500,000, or,;$ 2,500,000, annually. Neither Ireland nor 
Scotland has so large a territory as Maine, and their fisheries are 
regarded as only partially developed, there being at the present 
time a steady increase in all well managed rivers. Besides, we 
can cultivate shad and alewives, and can derive from them as great 
a revenue as from the s:1lmon. Are we not, then, warranted in the 
belief that with proper cultivation our river fisheries may be made 
to yield millions of dollars worth of food each year? Can we afford 
to allow tbese great resources to lie longer undeveloped? 

I~TRODUCTION OF NEw VARIETIES OF FRESIHVATER Frnn. 

In introducing new kinds of fish to any water, it is of coure 

presupposed that the kind to be introduced is superior in some im­

portant respect to the kinds already inhabiting it: superior either 

in its value as an article of food, in its game qualities, in the degree 

to which it will thrive ill jts new home: or in its ability to utilize 

some waste product of the waters. Moreover, the kind to be intro-
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duced must possess certain negative qualifications: it must not be 

unduly destructive of other valuable species. 

The family of the white fishes, mostly belonging to the genus 

Coregonus, stands very high among the fresh-water fishes, and our 

attention has been directed chiefly toward them in considering this 

question. In the quality of the flesh they excel all other species. 

In some waters they thrive wonderfully. They are never predatory 

in their habits, having tender, toothless mouths, fitted only to feed 

on small, unresisting creatures ; and would therefore be harmless 

to other species. There is some reason to believe that much of their 

food consists of minute animals which entirely escape the common 

species, such as trout and perch. There is already in many of our 
waters one species of Whitefish, which is well worth dissemination, 

abounding in the waters of the St. J oho, and found in less numbers 

in Moosehead and the Schoodic lakes. Its weight, is generally less . 
than a pound. The whitefish of most importance abroad and proba­

bly a separate species from ours, is the principal food fish of the 

Great lakes, ( Coregonus sapidissirnus, Agassiz ) We have much 
information in relation to it from Dr. Garlick of Cleveland, and Mr. 

Geo. Clark of Ecorse, Michigan. Their average weight is 2if lbs. 
Dr. Garlick says: "I regard this the best fish in the world. It 

can be said of it, as it cannot be said of any other fish, you never 

tire of its being on the table. You will like it every day in the 

year. It is fat and delicate, and highly nutritious. Everybody 

loves it, everybody wants it. The Indians in the Lake Superior 

region get fat on it, and eat nothing else for months every year, not 

even usincr salt with it. And what is strange, no one knows what 
0 

it feeds on. I have opened the stomachs of hundreds of them, and 

never found a particle of food, nothing but a kind of mucus; the 

coats of the stomach half an inch thick, and covered with fat to 

nearly an inch in thickness,- a great delicacy when properly pre­

pared. But you can never transport the living fish,- not even the 

young ones. I have taken thousands of them at the Sault Ste. Marie 

rapids for bait to catch the large brook trout there. They made 

their first appearance a.bout the first of July, and at that time were 

about an inch and a half long. Although I took great pains to keep 

them alive, they would all die within fifteen minutes after :finning 

themselves caged up. So if you get these fish you wm be compel­

led to transport the ova." 
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Mr. Clark is engaged in the fishery in Detroit river. He esti­

mates the total catch of whitefish in that river alone, this year, to 
be half a, million or more in number, weighing a million and a half 

of pounds, or seven hundred and fifty tons. At the retail price in 
Boston these would be worth $250,000. Mr. Clark has a pound 
with an area of an acre and a half, six feet deep: made by enclosing 

with stakes a portion of Detroit river, in which be keeps whitefish 

from November until the last of the winter, when they are caught 

out and marketed. They are first taken with a seine before they 

have spawned, and most of them spawn here in the pound. The 
operation is in the following manner : the opposite sexes approach 

each other, turning partially on the side, and the male appearing 
to attach himself by his soft flexible mouth to the female near her 

gills; then both fish dart off through the water together, and as they 

. go the female ejects the eggs and the male the mjlt, in such a way 
that they mingle together· and fall to the bottom. They move ten 

or twenty feet at a time, and each time eject several hundred eggs. 

Mr. Clark placed seives on the bottom at night, and in the morning 

found many thousand impregnated eggs on them. Mr. Clark has 

taken the pains to procure, pack anJ send to us two separate lots of 
these eggs, to assist us in ascertaining the best rnocle of packing unc 
transportation. Of the first lot, packed in cotton batting, in san ~ 

and in river grass, a few survived the journey, out of fifty thousantl; 
but of the other lot, p,teked in river mu.cl and partially frozen, not 

one survived. Further experiment would no doubt bring to light 
methoJ by which they coulJ. be successfully brought. 

This species we consider worth introdueing. Of course, how­
ever, we cannot su.y that it will thrive as well iu our waters as in 
the Great Lakes. That it, or a closely allicJ. species, will thrive 

in small anJ. shallow pieces of water we know. Mr. Andrew L. 
WilHams of Cananda.igua, N. Y., infonns us that there is a lake in 
that vicinity about five miles long and half to three-quarters of a 

mile wide, with an extreme depth of thirty feet, which was, some 
years ago, a1ive with whitefi:,h weighing from two to six poun<ls. 

The same species now inhabits Seneca, Cayuga, and Can:wchigua 

lakes, where it attains a size and perfection said to be superior to 

those of Lake Ontario. Another species inhabits Otsego lukc, and 

has the reputation of being the most delicious of all. W c arc in­
debted to Mr. P. P. Cooper of Cooperstown, for interesting facts 
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concerning it. The average weight is two pounds or more, but 
individuals have weighed six pounds; it brings readily double the 

price of the Ontario fish. There is a whitefish in Lake Winnepe­
saukee, probably identical with our own ; we have received a small 

lot of their eggs, in good condition, from Mr. J. S. Robinson of 

Meredith, N. II. 
Regarding the black bass ( Grystes nigricans, Agass.) we have 

collected some information. It is a very common species in all of 
the Canadian lakes, except Superior, and on the St. Lawrence 
river, Lake Champlain and its tributaries. It is also found in sev­
eral localities in the interior of New York, and has been intro­
duced into some of the waters of Connecticut, Massachusetts and 
New Hampshire. From Mr. S. T. Tisdale of East Wareham, 
Mass., we have the following: "They were introduced to the 
waters of this region by myself, in 1850, '51 and '52, to the ex­
tent of some two hundred, with which I stocked some ponds in this 
v1c1mty. They were procured at Saratoga lake, N. Y., and brought 
here. For some five years all fishing for them was discouraged, 
after which they were caught in great abundance, from two to four 
pounds in size, and are now caught, in the season for fishing, of 
similar size. with a few of larger size,-five to seven pounds; the 
largest yet known to be caught weighing seven and one-half pounds. 
Incessant fishing has depleted the supply somewhat, still our ponds 
afforded a, good supply last year. The season for taking them is 
confined from June 1st to December 1st, with stringent law for any 

violation. They spawn in May, in four to ten feet depth of water, 
excavating shallow basins, where they remain protecting their spawn 
and young until able to provide for themselves. They will increase 
as rapidly as perch, and as a table fish and affording sport in their 
capture, rank in the first class. Tbey are now taken in two of the 
ponds first stocked ; others were stocked, but being smaller are not 
so mucb fished. I stocked a lake in New Hampshire last May, 
taking twenty-one fish from one of my ponds, and sending them to 
their destination. This number, or even less, will stock any large 
water so that in a few years the result will be satisfactory. My 
plan is to catch the fish, keep them in tanks or ca,ns until they are 
hardened, then forward. The success of introducing black bass into 
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the waters of New England is a fixed fact. The first experiment 

-was made by myself, and some twenty-five ponds in this county 

have been stocked from their progeny." 

As an article of food the black bass has an excellent reputation; 

his game qualities are among the first; we cannot doubt that he 
would thrive in most of our waters, and would be a decided advance 

on yellow perch and pickerel. Yet he has some bad characteristics.· 

He belongs to the perch family, and like the yellow perch and 

stdped bass is very voracious. He would feed to a great extent on 

other fishes; and would not confine himself to devouring worthless 

species, but would prey upon young trout, salmon, smelts, white 

perch, shad, alewives and any other kind that he could catch. Very 

likely he would prove as great an enemy to trout as is the pickerel, 

-perhaps greater. If be should get down into the shad rivers, as 

he undoubtedly would, to a certain extent, he would devour many 

times his weight of young shad ;-yet we must bear in mind that 

if the young shad should go down to the sea instead of being eaten 

by black bass, something else would eat the most of them there, 

and that they have always had a worse enemy close at hand in the 

striped bass. It is difficult to say whether on the whole the black 

bass would do most good or harm; but considering that we have so 

many fresh water ponds now inhabited by yellow perch and pick­

erel, shiners and other small fish, which yield nothing of conse­

quence, considering that the black bass js of superior size and proba­

bly equal quality to the white perch, considering that he would be 

able to make his way and thrive against any foe that he would find, 

we are inclined to think that more good than harm would come from 

putting him into those waters. Yet inasmuch as we have a large 

aquatic territory inhabited principally by trout which are highly 

prized by most of the people, the blac bass should be carefully ex­

cluded from all trout waters. 

The a landlocked salmon" bas been alluded to under the head of 

S eba1;0 salmon. We regard it as a kind worthy of dissemination 

through the State. 

There may be some other species that will prove themselves 

worthy of introduction. If any species exists which is principally 

a vegetable feeder, and which is of fair quality, it should by all 
means be introduced. But we are not aware that there is any such 

fish. 
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With regard to the introduction of new varieties we will say that 

we have commenced some experiments with a vfew to ascertain in 

what way this can best be accomplished; but nothing practical has 

yet been done. The experiments not having yet reached a conclu­

sion it is now too early to predict the result. An attempt was made 

in the fall to obtain spawn of the Seba.go salmon, and with much 

difficulty a small lot was obtained ; but the illegal practice of spear­

ing the breeding fish had so reduced the number of males that diffi­

culty was experienced in securing them at the right time to fecun­

date the eggs, and but few were fecundated. Those that were 

obtained were placed for incubation in hatching troughs erected in 

Manchester. A quantity of the eggs of a species of whitefish 

( Coregonus) of Lake Winnepesaukee were received from Mr. J. S. 

Robinson of Meredith, N H , and are now incubating in Manches­

ter. Two lots of whitefish eggs were obtained from Mr. Geo. Clark 
of Ecorse, Michigan; and from one of them a few were saved alive, 

and are now incubating. We hope that these experiments may be 

continued until some practicable way of transporting the whitefish 

eggs may be ascertained. With the black bass, nothing has yet 

been done. Their spawning season is in May and we had not arriv­

ed at any conclusion in regard to their merits, in season for opera­

ting last May. 

PROTECTION OF FRESH-WATER FISH. 

Protective legislation should aim to save our valuable species 

from destruction either by man or by other fishes. Trout and other 

members of the salmon family are regarded as our most valuable 

species, and it seems that some legislation is necessary to preserve 

them. It is notorjous that they are rapidly becoming scarce. Not 

only through the thickly settled sections but in the waters of the 

interior the diminution is very marked. Gentlemen who have fre­

quented Moosehead lake all agree that the trout in that lake have 

fallen off in numbers more than one-half within the last ten years. 

The same ~tory is told by all the old residents. At Moose river 

bridge the decrease is said to be even gre~ter. At the Forks it is 

now considered very good luck to get a dozen trout in a forenoon's 

fishing. In the Umbagog lakes the same thing is taking place. 

We have noticed the decline of the Sebago salmon. In many of 
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our lakes and ponds in the settled sections where trout were plenty 
within the recollection of the inhabitants, they are now almost ex­

tinct. This decrease of the trout is owing to tbrec main causes:-

, first, overfishing; second, the erection of dams which have cut them 
off from their breeding grounds; third, the introduction of pickerel. 

The overfishing has been at all seasons of the year; in the interior 
where trout are still the most abundant fi:,h it is principally in fall 
and winter; but all through the State a great destruction occurs in 

the spawning season - say from September to December. The 

trout then come up into the shallow streams, where they are particu­

larly exposed and can be easily captured. They are then unfit for 
food, but that seems to make no difference with their pursuers who 
either eat them or find a ready market for them. Trout a1 e less 

prolific than most fishes, and cannot stand the heavy drnfts that are 
made on their numbers. It is necessary to restrict the fishing in 

some way, and as we regard their capture on their spawning beds 

as more destructive than the fishing at any other season, and as they 

are then so inferior food, it seems desirable that they should he pro­

tected from all destruction during the spawning season. The erec­

tion of dams bas in many instances been prejudicial t0 the trout, as 
it has to the salmon. Cut off from a great part of their breeding 
grounds, of course they cannot, without some artificial a si b nee, 

maintain their numbers. We are- not, however, prep· red to sa.y how 
far it would be advisable to attempt a remedy by builcli11g fi h ways. 
In some cases it would pay to build them for trout alone, but we 

must bear in mind that it is impossible to obtain such results from 
a purely fresh water species as from one that feeds in the sea. 
Thirdly, the introduction of pickerel. Not perhaps hecause they 

feed more on trout than on any other species; for as they lie 

amongst the weeds in the shallow water they pounce upon almost 
any young fish that come within their rca.ch; it is very common to 

find them feeding on both yellow perch and sunfi ,}i, not deterr~d 

by their sharp spines; but trout :ue less able to bear the lo s sus­

tained than are those prolific species. To be sure, the trout retali­

ate by eating young pickjrel, but these latter are pr0<luccd in such 

numbers and grow so rapidly that they soon get the mastery in any 

waters well adapted to them. The fact of pidrnrcl di placing the 

trout when the two are brought into contact is too well known to 
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need a demonstration; but we will cite some facts to show the ex­
tent to which this has occurred. " All of the ponds and streams," 

says Mr. C. T. Chase of Dixfield, "which empty into the Andros­

coggin from the north above the outlet of Wayne pond were origin­

ally stocked with trout exclusively, excepting the small fry, such 

as minnows, smelts, chubs, shiners, &c. The streama emptying in 

from the south were stocked mostly with pickerel, catfish, brindle 
perch, with the small fry named above. Many of the ponds and 
streams emptying in from the north have been supplied with pick­
erel; and in some instances the trout have entirely disappeared, in 
others they seem partially to hold possession." On the Kennebec 

the waters on the west side we!e stocked with trout and no pickerel, 
and those on the east side below Skowhegan with pickerel. We 
have a succinct account of the introductien of pickerel to the waters 
of the Cobbossee Contee from Dr. James Cochrane of Monmouth. 
It seems that in 1817 or 1818 they were brought from the Great 
Androscoggin pond and placed in Winthrop south pond - now 
known as Anebescook lake. From this they were transferred to 
other parts of that system of lakes, until they have reached nearly 
every part of it. It appears that about 1823 or 1824 they were 
also introduced into the Cobbossee stream above Gardiner from Ne­

humkeag pond, east of the Kennebec,-(see Mr. Boardman's article 

on Kennebec county in Agricultural Report for 1865, page 158). 
Of the results Dr. Cochrane says : " Previous to their introduction 
white perch and trout were abundant in the ponds, now the perch 
are less abundant and the trout are nearly destroyed." In the Bel­
grade lakes the same thing occurred later; it is said to be twenty 
years since the pickerel were first introduced, but they have already 
become more numerouo than the trout, and the latter are becoming 

very scarce. Further north, we find that pickerel were brought 
from Madison ponrl into the waters of Gilman stream, a tributary of 
the Carrabasset. Twelve or fourteen years ago pickerel were intro­
duced to Dead river. At that time trout were very abundant, but 
now have almost entirely disappeared from that portion between 
Chain lakes and Grand falls, while the pickerel have become nu­
merous There are said to be pickerel in Pierce pond, but no far­
ther north in the Kennebec valley. Williamson says: "This species 

of fish was first brought to Penobscot county in 1819, and put into 
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Davis pond in Eddington, where they have increased surprisingly; 
but they devour the white perch, which js of as much or more value, 
and their immigration has not received much welcome." Pickerel 
were unknown to the upper Penobscot previous to 182-1:. That 
year they were introduced into Mattanawcook dead water in Lin­
coln, and they have now reached Seboois Grand lake, at the head 
of Seboois river; on the west branch they have not yet reached 
Milinocket and Pamedumcook lakes. From the Penobscot they 
were transferred to the St. Croix twelve or fourteen years ago, by 
carrying a number of them from Baskahegan lake to Little Mus­
quash lake. From the latter lake th~y have spread into all the St. 
Croix waters; the trout (Salmo fontl,lis) has given place to them 
on the lower lakes, but the Schoodic ~almon and togue stand their 
ground better. From the St. Croix they have been transferred to 
Meddybemps lake, on the Denny's river, and have in some way ob­
tained a footing in the East Machias river, where they have become 
abundant. 

It is worthy of note that in all these cases the pickerel have in­
creased rapidly. Dr. Cochrane says that eight pickerel were put 
into Cochnewagan pond in 1825, and in 1833 they bad increased 
to such an extent that he was able to catch a handsome string of 
them, averaging three pounds jn weight. And it is worth while 
to consider whether our ponds do not yield a greater weight of 
pickerel per acre than they would of trout. The quality of the 
former is very generally conceded to be inferior, but we are not 
aware that it is less nutritious. 

We advise that legislation should forbid the introduction of 
pickerel into any waters where they do not now exist. The same 
prohibition should rest against sunfish and ye11ow perch, ancl the 
indiscriminate introduction of black bass should not be permitted. 

The laws for the protection of trout will apply, to a certa,in ex­
tent, to whitefish, togue and salmon. These spawn in the fall and 
togue and salmon are then unfit for food; even the whitefi h is not 
so good then as at other seasons. In the principal haLitat of the 

latter fish, the Madawaska region, it forms a very important part of 

the living of the inhabitants, and we are not sure that they can 
there be taken in sufficient quantity for use iu any otllcr way than 

by netting them while they are approaching their spawning grounds; 
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until more is known on this point we will not advise that prohibi­
tion to take whitefish in the fall extend to that region. 

There is a large portion of the lakes in the southern part of the 
State where neither trout nor salmon are found in any quantity, 
where their restoration seems impracticable, except by a continued 
system of artificial breeding. Their natural breeding grounds are 

destroyed or placed beyond their reach by dams ; the waters are 
filled with pickerel, perch and sunfish; and altogether are unfitted 
for the abode of those hjghly esteemed varieties. What shall be 
done, then, for the protection of these waters ? The species already 
there will stand overfishing better than any of the trout family, and 
therefore need less protection. We hardly think there is any dan­
ger of exhaustion by fishing with the hook alone. The spear and 
net are used with more effect upon pickerel and white rerch. In 
waters where there is any fair probability of the trout regaining 
possession, it might be well to protect them and remove the restric­
tions on spearing pickerel. But where there is no prospect of mak­
jng any more valuable fish abundant, it would be poor policy to 
exterminate those which we now have. As between white perch 
and pickerel we would make a distinction in favor of the former, 
which is oue of our best fishes, lacking only in size; but the extent 

of the injury done by the pickerel is not sufficiently clear; they 
seem to flourish well in the same waters. Anebescook lake is, at 
the same time, the most productive of pickerel anp white perch of 

all the lakes of that system. Yet it is probable that the perch would 
be more numerous without their persecutors. We think some care­
ful observation is necessary to determine whether more food is pro­
duced from a lake stocked with white perch alone or from one 
stocked with white perch and pickerel together. Until we can 
answer this question, it is doubtful whether one of these should be 
protected at the expense of the other. We therefore refrain from 
recommending any other legislation in reference to pickerel than 
that they be not introduced to any new waters For the protection 
of white perch we suggest that none should be taken during April 

and May: except with the hook; that would cover their spawning 
time; but perhaps this action is not yet necessary. 

The use of nets, other than dip-nets, should not be permitted in 

the fresh waters, so long as there is free fishing. Yet we are aware 
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that in advising against their use we are not in accordance with good 
economy. It is good economy to cncour ge such a ma,nner of tak­
ing fish as shall yield the greatest returns for the labor expended · 
and the use of hook and line is the most expensive way of taking 

fish. To be sure, the net would soon exhaust the supply, but it 
u e might be discontinued until the fish had recruited their num­
bers. But where every person in a community bas a conceded right 
to a portion of the fish in the neighboring lake, it seems to him like 
robbery for another to take all with a net. So if it be the policy of 

the State to allow free fishing, nets must be forbidden. It may be 

neces;sary to make some exceptions in favor of particular localities, 
and this is not intended to apply to the fishery for the migratory 
kinds. 

Our fresh water fisheries are, in general, economically valueles , 

or perhaps worse than valueless. If we except the winter fishing, 

not a tenth part of the labor, time and money employed in the pur­
suit of the fresh water fishes, finds an adequate return in food. \Ve 

say economically, because we do not wish to be understood as sa.ying 
that everything is worthless which does not possess a ca h value)­
which does not contribute to the clothing and feeding of man. It i 
well worth while to have some such means of sport and recreation a 
is afforded by fishing with hook and line ; and in this respect all of 
our wa.tcrs are of value. But it should be the aim of legislation to 
encourage the production of food, and to encourage those methods of 
production which yield the best return. Can not then our interior 
waters be made to contribute something ::ippreciable to our supply of 
foo<l? Must these broad lakes continue only to he :1 field for recre­
ation? It is the opinion of eminent pisciculturi ts that an acre of 
water is c· pable of yielding continuously a greater amount of fool 

than an acre of land. Our lake surface is ahout equal to one-thiH.l 
of our improved land, and the realization of that estima.to implies 
the increase of our resources thirty or forty per cent. W c think it 

very desirable that some effort be made to ascertain how this part of 
the public domain can be developed. 

ARTIFICIAL CULTURE. 

To the art of fish-culture, which has a1ren.rly taken rn.nk a • 

regular industry, we must look for the developcment of a rnetho·l 
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by which some very considerable returns ma.y be obtained from our 
now unproductive waters. · The process of artificial incubation seems 

capable of increasing to an almost unlimited extent the numbers of 
the fish. In a state of nature a great waste occurs, which the enor­

mous fecundity of fishes is barely able to balance. The greater part 
of this waste occurs in the eggs which fail to hatch; and artificial 

incubation is so much more perfect than the natural method, that 

by the former a hundred eggs may be brought to life where not more 

than ten would be hatched by the latter. The operation, too, is very 

cheaply performed, and it would seem that the lakes might be easily 
filled with fish of any desirable variety. But just here another 

problem meets us in the face - the problem of food. We know of 
no fish that will thrive without a supply of animal food. Of this 
there is a certain amount in all our natural waters; but we cannot 
tell how much, nor how many fish can fin<l nourishment on a given 
area. But evidently this supply of food is capable of exhaustion, 

and will be exhausted, or partially so, whenever too many fish are 
put into any water- that is, when it is overstocked. It then be­

comes necessary to furnish food from some other source; and unless 
this be done, the fish will suffer from scarcity. A regular system 
of feeding has been pursued by trout-breeders with signal success. 
Their operations have been in small artificial ponds, but there is 
nothing to hinder the application of their system to large bodies of 

water except the Jack of material for food. Liver has generally 

been employed for this purpose, and where it can he obtained in 

sufficient qua,ntity it forms a chefl.p and excellent food for trout; 
whether it woul<l. pay to feed it to fish of less value than the trout 
is not certain; and the amount of liver and other refuse meat that 
could be obtained would go but a little way toward feeding the pos­
sible i11habitants of our broad lakes. However, there are other 
sources of food not yet developed, froiti which it may at some day 
be found r:racticable to draw the materials for fish-food. A vast 
field for di::icovery is here opened 

We had intended to present some farther rema.rks on the subject 
of artificial hatching and breeding, and have collected a mass of 
information relative to it; but for various reasons we have thought 
not best to treat the matter in this report. To do the subject full 
justice would make the report more bulky than we deem expedient. 
Tho e desirous of investigating will find the matter well treated in 
the article "Aquoo-culture," in the Agricultural Report for 1864. 
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CONCLUSION. 

In conclusion we advise : 
That measures be at once taken to restore the sea fish to our fresh 

waters, beginning with the four large rivers, Androscoggin, Kenne­
bec, Penobscot and St. Croix, and their tributaries. 

That the introduction of new species of fresh water fi'-lh of supe­
rior character, and the dissemination of our best varieties are 
desirable. 

That a thorough revision of the laws on the subject of :fi:,h and 
the fisheries should be undertaken at an early (la,y. 

That for the present the following provisions be enacted: 
For the sea fish: no salmon 1 sbad, alewives or gasperea,ux to be 

taken in any manner previous to the year 1873, in the following 
localities, na.mely: above a point one-half mile below tho lower 
dam on each of thl3 four rivers, Androscoggin, Kennebec, Penob­
scot and St. Croix. 

For the fresh water fish: 
1st, That no net, seine, weir or trap, except a dip-net, he used 

for taking fish in any except tide waters. 
2d, That no trout, salmon, togue or whitefh,h be taken in any 

manner during the months of October, November ancl December. 
3d, That no mascallonge, pickerel, pil:e 1 sunfish or hrearn. or 

yellow perch be introduced into any waters where they 110 not now 
exist. 

4th, That black bass be not introduced without the approva,l of 
some competent authority. 

5th, That the foregoing provisions sh,:dl not apply to the waters 
of St. John river and its tributaries· nor to the takin,, of the hlue-

' r, 

back trout in Franklin and Oxfor<l counties ; nor to the takmg of 
fish for the purpose of breeding, or for scieritific purposes, in such 
manner and at such time us may be anthol'izcd hy any officerd into 
whose hands the State may ommit this trust. 

To better carry out the above measures, we advise the appoint­
ment, for a term of years, of commissioners, who shall pos"ess the 
powers given to the present commission, and shall, in :td1liti1m, be 
authorjzed to cause the construction of fishways on all rivers which 
they deem it expedient to open to sea fish. 

All of which is respectfully submitted. 

N NrIIAN W. FOSTER, ? Commi. sio,wrs. 
CHARLES G. ATKINS, \ 

January 16, 1868. 
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APPENDIX. 

E ssAY on the Practical Cultivation of a Salmon Fishery, addressed to tbe President and 
Council of the International Congress, to promote the Cultivation of Fisheries, held 
at Arcachon, 1866. By Thomas Ashworth, Bath, England. (Tu this Essay was 
awarded the French Medal, 1866.) 

Introductory Remarks. 

The salmon fisheries of Great Britain are na,turally very p'rolific; 
but it is not until a recent period that science has been devoted to 
this subject, or has led to practical results or discoveries, in devel­
oping the natural history and habits of the valuable fish-the 
salmon. 

The inhabitants 0f the waters afford vast quantities of wholesome 
and nutritious foo<l to the public, and by the study of sa]mon culti 
vation in our rivers and streams, useful renovations have been made, 
both in legislation and culture, the results of which-boch to the 
owners of salmon .fish~ries and to the general public-are now be­
ginning to demonstrate themselves throughout Great Britain. 

When salmon place their eggs they may be seen and protected , 
whereas sea fish carry on their operations far beyond the care or 

knowledge of man. 
The salmon is a migratory fish, ever on the move; some of them 

must have travelled hundreds and others thousands of miles during 

their lifetime between their feeding and breeding grounds, and it is 
only by the steady application of science and actual practice that 
we have discovered what little we now know. Any one who thinks 
he is going to understand the subject without labor will find himself 
mistaken, since many clever men who have been engaged all their 

lives in salmon fisheries have been compelled to acknowledge their 
great ignorance. The person who wishes to succeed will find that 
he must labor diligently and carefully; that he must not despair 

after repeated failures , but quietly work on, in spite of opposition, 
till he obta.ins the fruit of his labors. One thing is perfectly clear 
-uIJ less the young salmon are bred, and the parents protected from 
their enemies, there can by no possibility be any quantity of salmon, 
for the same reason that if there are no lambs there can be no sheep. 

7 
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There are many persons in the kingdom who derive their living 

by the capture of salmon, and who exist by the sale of this produce, 

yet these know or care very little about the way or means by 

which their water-farm is sustained and supplied with a stock of 

fish. 
Let us, therefore, ascertain something of the natural history and 

habits of the salmon, and study the various operations requisite for 

its cultivation, both by the natural process, and by artificwJ means, 

and try to discover its enemies, many of which are nume1ous, and 

of the most destructive character, as I shall presently expl,.,in. 

'l1lie salmon is both a river and sea fish, returning to the stream 

in which it was bred, like the swallow to her own 11est, the bee to 

its !Jive, or the pigeon to its dovecot; it belongs to it::1 own particu­

lar river by the laws of Nature; it is a migratory, gregarious, and 

pairing animal;* it is bred in small stream8 suitable to its growth 

up to a certain period of its existence, but which would be insuffi­

cient to afford it food in a more advanced state, but which it must 

revisit to breed. From these small streams the young proceed iu 

shoals down to their feedjng-ground, and by instinct return in due 

time to the spawning-place. And hence tb'e collective a embly 

scatters itself and forms into pairs, the {.[Te[!ar ious instinct being 

O'Vercorne by the pairing impulse. At the mouths ot rivers enter­

ing tbe sea, we see them move about in separate shoals. After 

being hatched in separate rivulets, the fry pass down to tLe ocea.n, 

aud return in distinct ba11ds each to its respective stream; for there 

is abundance of evidence that every river has a .salmon peculiar in 
the shape and appearance to itself. 

The sea fisheries of the United Kingdom have always supplied a 

much largBr quantity of food to the population thau the salmon 

fisheries; ancl it is gratifying to find from tbe report (18UG) of the 

Englisb Commissione1s of the sea fislierics, that this upf ly has of 

late years greatly increased. Tbe con:;trnction of rail ¥ay and 

steamlwats has affonlcu the means of spec<ly tra11 it to thi · µeri 'ha­

ble artide, yet the supply has kept pace with the clemurnl. 1'he 

oceau, out of ber va 't resources, can affor<l, we tru t, a eo11 tinuous 

increase without becoming exhausted, anu. this to an cxtc11t we pos­

sess no means of estimating. This increaging supply is owing to 

"'I have abundance of facts to prove all these three words. 
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the development of enterprise-the invention of .more skilful ap­

pliances for the capture of fish ; and the discovery of new grounds 

and fishing banks, not previously known to exist, in the botto!Il of 

the sea. 

The Commissioners state that London alone consumes 80,000 tons 

of sea fish, not estimating salmon, herrings, sprats, eels, crabs and 

lobsters, oysters, mussels and shrimps; this, in the aggregate, 
greatly exceeda in weight the consumption of beef in London. They 

further state, "The most frequented fishing grounds are much more 

prolific of food than the same extent of the richest land. Once in 
the year, an acre of good land, carefully tilled, produces a ton of 

corn; or two or three hundred pounds' weight of meat, or cheese; 
the same area at the bottom of tLe sea, on tbe best fishing grounds, 
yields a greater weight of food to the persevering fisherman every 

week in the year." 
"Five vessels, in a single night's fishing, brought in 17 tons of 

fish, an amount equal in weight to 50 cattle or 300 sheep. The 
ground which these vessels covered, during the night's fishing, 

could not have exceeded an area of 50 acres." 
If we estimate the annual profit of 50 acres of the best land at 

£2 per acre, that is £100
1 

and compare this with a single night's 

fislJing of five vessels, produciug 17 tons of fish, at £7 a ton, say 

£119, we may form some idea of the wonderful powers of produc­

tion of a " fish farm " at the bottom of the sea, which, without any 

expensive tillage, produces more food in one nigbt than a similar 

area of the best cultivated land in an entire yea.r. 

I am not aware that any accurate calculation has been formed of 

the annual value of the produce of the British fi~beries. It is 

nearly certain there is yet a vast extent of fishing ground undiscov­

ered at the bottom of the seal and of its extent it is impof'lsible to 

form any accurate estimate. 
The fishing grounds of the deep sea, as well as the rivers, are 

subject to constant fluctuations in their productive powe1s, arising 

among other reasons from the fact that one class of fish depends for 

food upon the breeding capabilities of others. It rr1cty be assumPd 
that whenever the enemies of one race eat up and destroy the ex­

cessive numbers of another, the supply of those so destroyed will be 

diminished thereby, until particular localities become so denuded, 
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that the fish disappear for a time, or until reproduced in the course 
of nature. This we know to be the case in some streams that have 

become salmon rivers, in which there had heen previously an exces­

sive quantity of trc,ut. As the trout spawn a few weeks before the 
salmon, we may assume the salmon in the construction of nests for 

hatching their young have grubbed up the trout beds, and deposited 
their own in the sa.me locality. Be that as it may, in a. few years 

these trout streams have been converted into salmon streams. 

This occurred a few years ago in the tributaries of the "Clare" 

Galway river, county Galway: Ireland, and this may be considered 
a fair illustration of what is probably constantly taking place else­
where. 

Since fish live upon fish food, their powers of reproducing their 
species are wisely ordained to be such as to keep up the balance of 
nature. 

I will now mention what I consider a proof that the race of salmon 

do not escape from nature's law of destruction. My friend, Mr. R. 
Buist of Perth, and myself, in the year 1852, ascertained from a 

statistical account of the salmon produced from the river Tay- one 

of the chief salmon fisheries in Scotland- the following remarkable 
conclusion : 

Estimating the annual migration of fish up and down the river­
adopting a fair standard as to the number of breeding fish, and the 
quantity of ova annually deposited in the beds of these streams in 
proportion to the number actually caught*-tbe result of our labors 

was most interesting; namely, that out of every thousand etf a,,r 

deposited by the parent fish, ( over a period of sixteen years,) 
not more than one fish was afterwards caught and converted into 
human food. 

Hence aro~e the question, what had became of the 999 eggs out 

of every 1,000 from which no :fish had ever come to the nets? 

Some eggs, doubtless, had never been fecundated, and these would 
be unproductive; many others bad most likely been devoured in an 

embryo state by aquatic insects, as well as by trout and other fi h; 

others had been hatched, and in their infantile and helpless condi-

*Of this 9,n accurate account had been kept under a Navigation Act-this being the 

only means by which so much accuracy could have been attained, as the fish were classi­

fied as grilse, i. e., salmon on its first return to a river, and salmon. 
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tion consumed by all classes of their natural enemies, near to their 

birthplace; some others, when more grown, had again supplied food 

to trout and other fish: whilst millions bad migrated annually to 

the sea, and become delicious food to more ravenous monsters of the 

deep, leaving one solitary fish, out of every 1;000 ova deposited, for 
the food of man. 

How was this to be remedied? After carefully considering where 

the greatest destruction took place, ( which we suppose to be on the 

spawning ground,) and how this could be o~viated, it appeared to 

Mr. Buist and myself that the best mode of meeting the difficulty 

would be to colle(~t the ova from the parent fish, hatch them artifici­

ally in boxes, and retain them in ponds till they were prepared for 

migration to the sea, and then to liberate them. This mode of cul­

tivation bas now been put in practice at Stormontfield, near the town 

of Perth, Scotland, since the year 1852 with great success, and the 

details have been published. 
From the instance adduced, the question arises, By what means 

nations may effectively convert unproductive rivers into the means 

for supplying the largest quantity of valuable food to their public? 

As a river fish, we may consider salmon by far the most valuable 

and the most important to cultivate. 
We will suppose the salmon to reside half its life in salt water, 

and half in fresh; it is obvious that we know but little of its sojourn 

in the sea, except that it becomes fat and flourishing after going 

down in a very exhaust,ed and impoverished condition, unfit for 

human food, distressed and tormented by para.sites which attach 

themselves to its body, and of which it quickly rids itself in the 

salt water, where it no doubt finds abundance of food in the off­

spring of other fish;* in fact, we may conceive vast basins in the 

bed of the sea ovedlowing with crustacea and the fry of coarse fish, 

a salmon food as rich and pah1table to the hungry salmon as the 

finest basins of turtle soup would be to a hungry man. And with 

this food it may gorge itself, and ·increase from the size of two ounces 

to five, six, or eight pounds in a few months; in fact, its growth is 

found after it has been in the sea a few months, t to be sixty times 

* The late Professor Quekett believed the food of the salmon to be the ova of the 
Eohinus or sea Urchin, as he o.lways found this in their stomachs. Herrings are also 
uocasionally found in their stomachs. 

t It bas been proved that some smolts remain in the sea one year, and that some do not 
remain in the sea longer than a. few months. 
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its previous weight, whereas in the rivers its chief food consists of 
insects and their larvre, as well as loach and small eels. 

After having renovated itself, it becomes the prey of other ene­
mies, but ultimately, in ohedience to the promptings of its migra­

tory instinct, it returns back to the fresh water, and again to the 
river where it reproduces its species. 

A fow days ago, a salmon of 69! lbs was sold in London for 
£12 3s . 3d., being 550 times larger than it was on its first migra­

tion to the sea. A question may arise as to this fish's age. I have 

tried by various means to ascertain the ages of salmon, but, thus 
far, unsuccesfully. Probably at eight years of age, it might be 20 
lbs., and since its birth it may have made twenty migrations to the 

sea. and travelled thousands of miles. This is one of the instances 

of the growth of the salmon, and of the value of the fish when full 
grown. 

Salmon, un]i ke our domestic animals, which have to be carefully 
fed and sheltered for some years at a great cost, requires no mater­
nal care to rear or feed it, hut returns with the greatest regularity 

to its birthplace. Those fish which ~re caught at Rotterdam, and 
have travelled twenty times to the falls of the Rhine, will have jour­
neyed 14,000 miles in twenty years; and this vast distance we may 
suppose it would accomplish with as much ease as a swallow would 
fly the same space, since fish, hy their specific gravity, swim in the 
water as easi1y as birds fly in the air. 

In short, the natural history and habits of the salmon evince such 
marvellous instincts, that those who practically study the subject fo 
a lifetime appear to know but little about it; its time of breeding, 
return to and from the sea, appear to be fixed with as great precis­
ion as if they had been regulated by the dates of an almanac. 

Spawnin[; Grounds . 

. In rivers, say of 300 miles long, not more than half the distance 

may be suitable for the deposit of spawn, yet the fish spread their 

operations with wonderful uniformity over every eligible position, 

as well as over every stream that may be accessible to them; the 

smaller fish resort to the uppermost and smallest streams. whilst 

the larger ones select the deeper portions, hut they all get into the 

smallest and most elevated streams in which they can swim and find 
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shelter. The smallest streams are found, in area: to be the most pro­

ductive-even those not exceeding from three to six feet in width; 
and of such streams in my own salmon fishery, at Galway, on the 

west coast of Ireland, we have thirty-three miles in length. Many 
of these in the summer seasons are not more than a few inches deep, 

with occasional pools, and in many places are overhung by brush­
wood, or banks of earth and stones, under which the young fish 

escape readily from sight, and into which larger fish do not go, as 
there is not sufficient water to cover them. Here the young fish , 
being beyond the reach of their more formidable enemies, who de­
vour them when they can, remain in safety till they are about three 

inches lvng. As they increase in size, they follow the stream into 
deeper pools and thence migrate to the sea. I have in my fishery 
one stream divided into two tributaries of not more than from three 
to six feet in width, with springs at the head of it. This is a favor­
ite resort for spawning fish ; they will swim into this small stream 
with their backs frequently above the water, and where a boy with 
a stick might kill them with the greatest ease; and yet, when dis­
turbed in their operations of spawning, they can only be driven away 
for a few minutes when they will return to the same gravel bed to 

complete their work. It may be readily conceived to be of the ut­
most importance that these fish should not be disturbed, chased away, 

or killed, as the ova deposited by them in shrlllow streams we find 
to be the most productive, and the young fish the best protected from 

the depredations of other larger ones until they are about six months 

old. 
Any one who bas ever seen an annual migration of thousands of 

smolts to tbe sea., and who then considers how comparatively few of 

these ever return as full-grown salmon, must not be surprised at this 
when we know tha,t they are destroyed at every stage of their exis­

tence, both in the sea and river. 
Constantly pursuing a perilous, vagabond life, annually travelling 

from the sea to the sources of rivers elevated hundreds of feet, in 
order to get to their natural bree<ling ground, they come in contact 

with every imaginable enemy: difficulty and obstruction, of which I 

shall speak hereafter. ' 
Facts have proved thn.t the largest fish are caught in the largest 

rivers, yet salmon resort to very small ones-the Furbagh river, in 
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Galway, is only a few feet in width, and has a queen's gap of three 
feet wide through its weir, yet with a lake near to the river's source, 

:it is frequented by salmon. 
The larger the volume of water, the more is the shelter and sus­

tenance to large fish, and they therefore probably live to a greater 
age than they otherwise would in a sm&.ller stream. There are ex­

ceptions however to this rule. I am acquainted with a river, from 
thirty to forty miles in length, in which the fish do not average more 
than six pounds in weight, whilst in others very similar, the fish are 

often nine pounds each; in this latter case we may suppose either 
the ocean or the river affords them a supply of better food. 

We may assume that the food in the ocean is very similar in all 
cases. The food in the rivers varies. Some rivers drain a peaty, 
poor soil, in which the fish from its infancy is stinted, and conse­
quently its growth is checked. Other rivers drain rich soils, abound­
ing in insect life; hence in these the fish from their infancy are 
abur1dantly supplied with fo~d, and the smolts are larger when they 

migrate to the sea than those born in rivers which drain a poor soil, 
just as a mountain sheep is smaller than another reared upon a rich 

low land pasture.* 
As to the quality of the water, this, I have no doubt va.ries in dif­

ferent rivers, from the nature of the soil aud bed of the nver over 
which the waters flow into the sea; as the same fish return from the 
sea to the river of which they are na.tives. It is also known that . 
salmon traverse along the shores of the sea beyond their own river's 
mouth, for distances of forty or fifty miles, and pass and repass the 
mouths of other rivers, and yet return to their own native river to 
breed; for example, there are three or four salmon rivers empty into 

the Frith of Moray, in Scotland, in one bay; they all associate and 
live together for some months in the sea., until the period arrives for 
their return, when each class of fish returns to its own river, as they 
are well known to the fishermen who catch theru, from there being 
distinguishing features in the shape of each class of fish known to 

inhabit these different rivers. This is one of the la.ws of nature 

which, if it were otherwise, too many fish might go into one river, 

-;-;j_,b~ Duke of A tholl, in March, 1859, caught three salmon, on their way to tho 
sea weighing 10, llk, and 12k lbs. each; these same fish having bocn marked by the 
Du~e by a copper band round their tails, returned in six months, and wore ag.~iu cap­

tured, having increased to 17, 18, and 10 lbs. each. 
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and leave others deficient of stock, whilst we know they distribute 

themselves with marvellous uniformity over every portion of every 

river, to the extent of its breeding capabilities, and where new breed­

ing ground has been added, by the removal of natural or artificial 
obstructions, the salmon extends its operations to the extent of these 

new streams, and soon occupies every available portion of every river 
that is accessible. 

Requisites of a Salmon Fishery. 

My object being to point out the indispensable requ1s1tes that 
constitute a prolific and well conducted salmon fishery, I shall now 

enter into the natural history of the salmon. In the first place, we 
may assume that no river can be productive of a large quantity of 
fish, unless it possesses an adequate extent of suitable breeding 
gruu'iu.l. Salmon can only be bred in fresh water, and it is in the 
small streams or upon shallow gravel beds alone, that they can be 
the most successfully hatched and reared, and also in clear rippling 
currents, free from mud and pollutions of every kind. This is 
evinced in the natural instmct of the parent fish, which always in­

duces it to select such places as these. The sluggish portions of a 
deep river with mud banks, are therefore of no 'Value for breeding 

purposes - if the ova. should be deposited in such places it would 

1:10011 become enveloped in mud, would be unproductive, or the young 

fry when batched would die from the want of aerated and pure water. 

The next requisite is an adequate stock of breeding fish to occupy 

the spawning g ound, every yard of which should be fully sowed 

with ova. If the number of parent fish should be insufficient to 

accomplish this object, just in the same proportion will the future 

catch fall off, and the profits be deficient. The young fish must be 

produced in great abundance, after which it is easy to devise the 
means of catching them when adults, and in dry seasons it is not 

difficult to destroy too many, to the injury of future years. To 

prevent any exces:-3i ve destruction, the law in Ireland has wisely pro­

vided tlmt no net shall be placed or fixed across any river, but that 

it shall be put in and drawn out upon the same side of the river, 

thereby allowing an adequate stock to escape up the stream; that 
no stake nets, ba.g nets, or " fixed engines," fixed or fastened in any 

way, shall be used, and that every salmon weir shall have a queen's 
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"gap"* or opening alwa.ys open of one-tenth the width of the river 

in order that a stock of fish may pass up sufficient for reproduction. 

As a further prec ,1ution, the period during which it is illegal to ca.tch 

salmon is fixed at not less than 168 days in each year, with some 

exception to anglers with a rod and line. 

After having provided what may be deemed an adequate stock of 
breeding fish, the next important thing is to provide money to pay 

water bailiffs, to watch and protect the fish after they leave the ~ea. 

and ascend to the small streams to deposit their spawn. To effect 
this object, a license duty is imposed upon all nets and rods mwd for 
capturing fi.:,b. and this duty on the Shannon, in Irelan<l, produce 

last year £1,313. and upon other rivers smaller amounts. 

In addition to this sum, upon " several'' ( that is: " exclusive ' ) 
fisheries, some of the proprietors also expend voluntarily large sums 

for the purpose of increasing the protection. We have one insta.nce 

at Ballina, county Mayo, in which the proprietor lays out £1,000 
a year, in addition to the license duties, in protectmg the breeding 

fish from being killed by poachers whilst on the spawning-be,ls · 

upon my own fishery upwards of 120 men are so employed, at a 
great cost. 

Penalties are imposeil upon any man who is found catching, 
chasing, or disturbing the salmon. or in cases where a Ralmon. or 
part of a salmon, is found in his possession during the 16S nay of 

the close or protecting season I need not say thiit the protection 

of a fishery in the breeding season requires great vigilance, and c: n 

only be conducted at a great expense; but where this is done effi­

ciently, and the fish are allowed to deposite their eggs undisturbed 

it is found that their powers of reproduction are so great as to amply 

repay all expenses. 

Similar protection is given to the sa.lmon in the breeding season 

upon the Scotch fisheries, the funds for which are rais<>d from the 

proprietors, according to the annual va.lue or the rent of c,wh fi8hery. 

In Ireland the law enables proprietors of fi heries to erect salmon 

ladders over mill weirs and naturH.l obstructions, by mea.ns of which 

the fish are enabled to ascend the upper streams, where alone they 
can safely deposit their spawn, thereby increasing the pro<luctive 

powers by e:cten~in« the area of the breeding ground. I have 

,i. A free pass for the fish, which by law is open o.t o.11 sea .. cms. 
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lately expended £1,700 in the construction of a salmon passage and 

ladder between Loughs Corrib and Mask, and through which salmon 

have passed the winter, 1865, into an extensive district of new breed­

ing ground, from which they had previously been excluded. No 

doubt the sea can fatten the fish, but it is indispensable they should 

first be bred, as the quantity to be caught entirely depends upon the 

quantity that has been bred, and that again depends upon the extent 

of breeding ground, with ample protection for the fish in the breed­
ing sefl,son. 

As a similar code of laws is now in force in France, there can be 

no doubt of the good results that will arise if they should be effec­

tively administered, as without such laws any fishery property would 
becc,rne comparatively valueless, and the public would soon be de­

prived of a large supply of valuable and nutritious food. 

Reasons for the unproductiveness of certain streams. 

An allusion has been made to the value of fishing ground in the 
ileep sea, as compared with a similar area of the best cultivated land; 

I may also say that the bed of a river of a well cultivated salmon 
-fishery, is found to be re1a.tively a vast deal more valuable than a 

similar area of the best cultivated soil on the banks of any river; 

at the same time
1 

doubtless , there are districts in the ocean, from 

their physical construction, as unproductive as we find districts of 

unproductive land. This same principle is alike applicable to some 

now unproductive rivers, which must ever remain unproductive from 

their physical construction. But we have many rivers in Ireland 

that are unproductive, not from a,ny physica.1 defect in their salmon 

producing powers , but from another cause, viz: the great number of 

proprietors, which precludes the possibility of their agreeing to adopt 

any practicable system of cultivation involving the outlay of capital 

in the removal of natural anct 1:irtificial obstructions, waterfalls, and 

mill weirs ; in the requisite expense for protection to the fish, and 

in the suhsequent division of the produce or annual income to be 

derived from such rivers. I have no doubt this is the case in other 

countries. , 
In order to remedy this difficulty it bas been proposed that the 

right to cultivate and kill the fish in such rivers should be consoli-
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dated, and be converted into what we denominate a '' several or ex­
clusive fishery;" that is, placed in the hands of one or more owners, 
and the annual income be apportioned relatively to each proprietor. 
By this means, that which is now a barren, unproductive waste would 
be converted into the means of producing a vast amount of valuable 
and nutritious food for public use to the extent, in Ireland alone, of 
probably £100,000 annually, in which country the cultivated salmon 
fisheries now yield, in money value, about £350,000 annually. 

Many of the rivers to which I have alluded as unproductive, pos­
sess some salmon at present, and in others where this is not the case 
they could easily be stocked from adjoining rivers. As an instance 

of the possibility of doing this, we have the river at Doobulla, not 
more than ten feet in width, but having several tributaries, upon 
which a quantity of salmon ova had been deposited and hatched ar­

tificially; the fish so produced migrated to the sea, and afterwards 
returned to the place of their birth, and were caught in this small 

stream, although they might have resorted to other much larger con­
tiguous rivers. As an instance of the importance of protection to 
the salmon during the breeding season, and as an evidence that thi8 
principle meets with public approbation, I need only mention the ag­
gregate amounts of money raised for this purpose, as stated in the 
Commissioners' report. They say, "The gross amount raised from 
license duties for the protection of the fish in the close season was 
in 1863, £5,892 7s 6d.; and in 1865, £ 6. 722 16s 8d., being an 
increase of £ 830 9s 2d. as compared with the largest revenue ever 
previously raised for protection in Ireland." 

I have made some allusion to the largest as weH as the smallest 
of our salmon producing rivers, I may now add a few remarks upon 
these latter rivers. 

It is only when the fish have passed through the brackish water, 
at the junction of sea and river, aud arrived in the upper portions 
of the river that they are caught by anglers. Nature appears to 
have endowed them with a certain instinct, which induces them to 

surmount the greatest obstructions (short of a mill weir of six feet 

in perpendicular height) in order to get to the mountain streams 

that have gravelly beds. For instance, at Ma.am river, county Ga.1-
way, the fish pass through, for twenty-eight miles, a lake in which 

they do not spawn, to the foot of a mountain more than 1,000 feet 
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high ; in fact, the summit of this mountain at Glenlusk 1s marked 

1.436 feet above the sea. The source of the river is a spring, situ­

ated near the summit of this mountain~ and in order to get to this 

we see large salmon struggle, during a flood, through a violent moun­

tain torrent against a current falling at the rate of 200 feet per mile, 

and actually depositing their ova at an elevation at least of 1,000 
feet above the sea! Such is the avidity with which they will seek 

any place suitable for the purpose of reproduction, and this instance 
appears to me one of the strongest proqfs of the absolute necessity of 
making the rl'vers accessible, since we find these Maam streams most 

prolific, as they are stocked with young salmon ( i. e., parr) every 
year. The river itself is too shallow and too precipitous for the 
parent fish to remain in it, except during these periodical floods, 
during .which they spawn, and then they retire to tho lake for she}. 

ter and sustenance. 

Cultivation of a Salmon River. 

I shall now proceed in my endeavor to describe what I consider 
I to be requisite for the practical and successful cultivation of a sal­

mon river, as I only wish to apply practical principles to the sub­
ject. In the cultivation of land both skill and capital are indis­

pensable requisites : the soil has to be ploughed and m,rnured, and 
the seeds sown and cared for before the crop can be reaped ; the 
cattle and sheep must be watched, protected and fed with great 

care, in order to produce profitable results; we will consider a river 
to be a ,: fish farm." requiring an a,nalogous treatment in order to 

produce similar results, and the question arises, How is this to be 

effected? 
Upon the subject of artificially propa.gating salmon much has of 

late years been said and done. I have tried this system myself for 
many years, and have assisted others also, and in consequence much 

valuable information respecting the natural history and habits of 
this fish bas been obtained ; but as to results we possess no very 
accurate means of ascertaining their profitable effect, since the 
young fish can only be protected and detained in confinement till 
their instinct requires that they should be liberated and allowed to 
migrate with thousands of others to the sea. In considering the 
effect of any practical amount of artificial propagation of salmon 
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compared wit!:i the natural process adopted by the parent fish itself, 

it will be requisite to estimate, firstly, the quantity of ova that a. 

given numher of adult fish annually caught in any river ( where 

they have free access to the streams above, from its source to the 

sea) can, or may have produced the previous year; arid, secondly, 

the number of years required to produce an average stoek of fish, 

varying in weight from 6 lbs. to 30 lbs. each. It is diffieult to fix 
the average weight of fish caught in various rivers, but the annual 

number killed we will take to be 20. 000 fish; experience has en­

abled me to arrive at the conclusion that it will require· four years 
to produce marketable fish of the average weight of 7 lbs. each. 

Now we have a migratory animal to deal with, which we may hatch 
and protect for a certain number of months, but at the end of this 
period it becomes exposed in the river to the same chances-of life 

as millions of others, going to and returning from the se<l. Twice 

it goes to the sea before, on the avcrnge, the fish is fit to be caught; 

therefore, out of the forty-eight months of its average life, we may 

protect it only for a few months. I shall assume that the artificial 

propagation be continued simultaneouly with the natural process of 

breeding for four years; consequently, if a.ny reliance is to be 
placed on artificial propagation it must be fairly tested by compari­

son with the natural process during a similar period of four years· 

or at any rate until the result can be proved by a return of mar­
ketable fish from both processes 

I shall first consider the case of fish artificially h tched and 
reared for (bay) fifteen months. The eggs collected from the fish 

may be fecundated and incubated artifieially in a box, more !}er­

fectly and in greater relative numbers thau would be the case iu 

the bed ot' a river by the fish tbern~el ve ; and by using spring or 

:filtered water, the destructive iusects, as well as trout and la.r<"rer e 
fish, may be to a greater extent excluded during tbi::1 period of 
fifteen niontbs. 

After the age of :fifteen months, when the young fish are placed 

in the river, and go to and return from the seu. ( during which time 

we obtaiu our relative proportions of ruarketa\Jle fish from both 

sources), the question arises from which system have we <l<.>rived 

the largest quar1tity at the least rela.tive cost, commercially. 

The 20,000 fish annually caught ruay vary in size from 6 to 
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30 lbs. each. That various fish produce various numbers of ova I 
have no doubt, as I found one of 20 lbs. in weight to contain 26,-
636 ova, whilst another of 14 lbs. only contained 6,890 ova; taking 
the largest and smallest, we will assume that 20,000 fish had vis­
ited their breeding ground the previous year, and that one-half 
were females, and had produced 7,000 eggs each; that is, that 70 
millions of eggs had been left in the rivers annually, and ad pro­
duced one marketable fish to every 3,500 ova deposited. This 
large quantity of 70 millions of fish eggs annually deposited in a. 

river, whose produce of marketable salmon only amounts to 20,-
000 fish, appears to be a very extraordinary estimate, and leads one 
to consider what becomes of the surplus, when we find only one in 
3,500 of the eggs, deposited na.tura.lly, produces one fish that is 

ever caught, or becomes the food of man. 
I shall next compare this with the largest number of ova that 

we ever deposited in hatching-troughs at Galway in any one year, 
viz., 659,000; what number of marketable fish would this number 
of ova give us, at 3,500 ova to each fish? The answer would be: 
by the above rule, 188 salmon. These at an average weight of 7 
lus., at ls. per lb., would be worth £65 16s. 

Tlte Destruction of Salmon Ova. 

We should remember in the first place all fish derive their food, 
and sustain life from the offapring of other fish and insects; that 
salmon eat the eggs of salmon; for the most tempting bait the angler 
can use to catch it salmon, consists of a salmon's roe or eggs, and 
that possibly large salmon ea.t the smaller fry; that a single trout 
will devour 600 sa.lmon eggs for breakfast, and repeat the same con­
stantly, so long as any are to be found on the spawning ground. In 

December, 1852, we caught a trout on the spawning bed, and squeez­
ed this number, viz , 600, of ova out of its stom,tch , and placed them 
in a separate box, where several of them came to life. We may sup­
pose tbat of the eggs deposite<l: many arc not covered with gravel to 
a depth sufficient to protect them from trout, and other fish; some 
are not fecundated, and become useless, and salmon and trout devour 
both the ova and the young salmon after it emerges from the egg, 
when in a very feeble state, and thut probably millions may be tlrns 

destroyed. 

• 
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Aquatic insects are most destructive in many places : as an in­

stance of this I may state, that we once deposited 70 ,000 salmon 

ova in a beautifully clear stream for hatching, and when the time 

arrived for their vivifying we found tbey had been eaten by the 

embryo of the dragon-fly, and consequently we could not discover 

a single \Sh living, out of the 70. 000 ova deposited; yet after all 
the losses which occur we often see a multiturle of smolts (young 

salmon) go down to the sea every spring in April, and of which, 

numerically only a very few ever return as adult fish, and that, 
numerous as are their natural enemies in the rivers , we may sup­

pose they are equally numerous in the ocean. Seeing this v,1st de­

struction of the animals bred upon a fidh farm to supply requisite 

food for the same species, what are the remedies to be applied? 

Cattle and sheep consume the produce of the earth; they are vege­

tarians, and may be multiplied and increased by the cultiva.tion of 

the land ; but the fishes of the sea and rivers provide their own food, 

they live by devouring each other: and are fed upon their O\Vn re­

dundant powers of reproduction, which supply the wants of their 

race, leaving some only to escape to perpetuate their specie , and 

out of these, man also takes his share. 

According to Mons Coste's c11lculation" , a, S:-\lmon ca,rries 1,000 
ova to every pound of her weight. I may here state tha,t in Sep­

tember, 1863, I obtained the roe or ova of nine salmon from Mr. 

Hayllar, Brighton; these nine fish weighed 170! lbs. exclusive of 
the roe, which weighed 139~ oz I then enumerated the quantity 

contained in one ounce of the ova of each fish, and ascert:1ined the 

number of ova. to each pound in weight of fish, to be only 650, in­
stead of 1,000. This I give as the result of a careful investiga­

tion, but I found a great want of uniformir.y both in the weight of 

the roe, and in the relative numher of ova produced in rlifl~r nt fish, 

as some produced a greater weight with a less relative number; 

from which we may assume that all salmon do not produce a similar 

quantity, and that the ova does not all become matured at the same 

time. We may assume that the average number procured from 

these nine fish mny he a fair approximation to the general average, 

the result being 650 ova per pound in weight; one fish contained 

1 332 ova to the pound in wei!zht, whilst the eight other fish varied 
' from 4 76 to 599 ova per pound. 
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In 1852, Mr. Buist and I, from the best information we then 
possessed, arrived at the conclusion that not one egg out of 1.000 
ever became a marketable fish. In 1861, Mr. Ffennell and I ar­
rived at the opinion that not one in 3,000 ever became market­
able. 

But very few salmon have been caught and identified as the pro­
duce of the Stormontfield ponds in ten years, yet a great benefit has 
been conferred on the public ; inasmuch as there is no doubt that 
the ova have been hatched more safely, and the offspring better pro­
tected for fifteen months than would have been the case in the rive1; 
and an amount of information as to the natural history and habits. · 
of salmon has been obtained, of which an account has been publish-.. 
ed, 1862, by Mr. W. Brown, of Perth. After brief sojourn of :fif~ 
teen months the young fish go to the sea, where their enemies are as 
numerous and more voracious than even those in the river, as Mr. 
Ffennell once saw twenty-six salmon fry taken from a black pol­
lock; thus a sea fish worth sixpence in the market would: at this 
rate, consume in three months, at twenty-six per day, up.wards of · 
2,000 young salmon, which, if they could have returned to . the ­
rive·r, and been caught, would have been worth .£ 500. * 

Man is another great enemy, not so much from the number he . 
destroys, as from his intercepting the ascent of the fish to its. breed- . 

ing grounds, thereby annihilating the whole race by mill weirs, 
navigation weirs, darns, dykes, and fixed engines. These natural , 
as well as artificial obstructions may be removed or overcome by · 
ladders, as has been the case upon my own fishery, yet it requires . 
skill, capital, and time to develop and cultivate the productive pow­
ers of any river; but it is indispensable that the breeding grounds 
should be made accessible to the salmon from its sources to the sea. 

We have no means of destroying the natural enemies of the sal- .. 
mon in the sea, but in the fresh water we can increase the salmon , 

* The enemies of the salmon a.re, according to Mr. Frank Buckland's list, as follows : · 
To the eggs-floods, droughts, frost, mud brought down by the stream, trout, water 
shrimp, beetles. To the young fish-trout, other fish, larvro of dragon-fly, water-beetles, . 
especially Dytiscus, ducks, and many other water birds and rats. To the adult fish -
porpoises, cormorants, hakes, black pollock, seals, fishing frog, Lophius piscatorius. The 
greatest enemy of all is man, viz., poachers, who kill the parent- fish at spawning time, 
and by erecting weirs across the streams, and thereby, while prcv.~nting them g~ttiug 

to their spawning ground, destroy their power of reproduction. 

8 
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by protection and care, or we may destroy them by capture. Over 
the insect tribe in the rivers we have no control, and even if we had, 
it would be unwise to interfere with them, as their 1arv~, as well as 
the insects themselves, are the principal food of young fish; but we 
may suppose that far more of the ova of the genus Salmo are destroy­
ed by 1nsects than by all their otb~r enemies put together. 

The trout, the pike, the otter, and fowls are also very destructive, 

but the dragon-fly and a vast quantity of other flies drop their eggs 

during the summer on the water; these eggs ultimately become the 

most deadly foe of the salmon by devouring (in their advanced stages 

of development) millions of salmon ova, assisted by water-beetles 
and numerous other insects. 

Is it possible to overcome these dHiiculties by any other means 
than by artificial propagation? And if not by what means are we 
to procure the requisite ova, and rear the fish in sufficient quantities 
for fifteen months? If this system cannot be carried into effect prac­

tically and profitably, then we have no other left, but the efficient 

protection of our rivers by clearing them of destructive pollutiond 

and affording a free passage for the fishes from the sources o~ the 
rivers to the sea. 

In the production of non-migratory river fish, as trout, the arti­
ficia.l system may be successful1y applied, as bas been proved by Mr. 
Frank Buckland. 

Now, with regard to profit; dealing commercially with this im­
portant natural history question, we must admit it is one of the 
greatest magnitude, yet at the same time, with the facts I have 
stated before us, who can SllJ that any quantity of salmon that 
could be artificially bred would pay the incidental expenses attend­
ant upon a fish breeding establishment, when we see apparently in 
the result such insignificant returns of saleable fish? 

The powers of reproduction are so great in salmon, that in a large 
stock of parent fish, well protected from poachers in the breeding 

season, would appear to consist the best mode of increasing the <1uan­
t1ty; unlike cattle they require no houses, feeding or care. Dut in 

the breeding season they pass, as I have stated, into the sma.lJest 
streams, and can be killed by the simplest and rudest irnplemrnts; 

and to prevent this, I myself employ about one hundred and twenty 

water bailiffs night and <lily to protect them from injury, without 
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which they would be killed, and their eggs destroyed; great atten­
tion must therefore be paid to the system of protection. The follow­
ing statement will prove how far this system has been successful 
upon my own fishery, at Galway, in Ireland. This fishery had been 
allowecl previously to run to waste, and it required judicious care 
and capital to bring it into a remunerative state of cultivation, all 
of which have been bestowed upon it. 

I sha.ll now explain the result of the system I have pursued for a 
period of twelve years, by stating the progressive increase in the cap­
ture of fish, in consequence of the breeding-ground having been 
previously extended by the construction of fish-passei and ladders 
over mill-weirs and obstructions, and by increasing the protection 
to the salmon in the spawning season upon the whole of the breed­
ing ground. The number of fish caught was in the following years 
as under: 

Salmon and Grilse. 

1853 the number taken was 1,603 

1854 " " 3,158 

1855 " " 5,540 

1856 " " 5,371 

1857 
,, " 4,857 

1858 " " 9,639 

1859 " " 9 ,249 

1860 
,, " 3,177 

1861 " " 11,051 

1862 " " 15.431 

1863 " " 17,995 

1864 " " 20,512 

The money value of the fishery has increased in proportion to the 
number of fish captured. This will show how a proper system of 
cultivation will improve a salmon river. From the above table it 
will be seen that some irregularity occurred in the annual returns; 
but in order to show this irregularity more fully, I submit a return 
of Lord Grey's fishery at Kinfauns, on the River Tay, near Perth, 
Scotland, for fifty years, during which period no two years are 

similar: 
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An Account of the Fluctuations of Lord Greys Kinfauns Salmon Fi hing on the Tay, 

1788 to 1845. BY ROBERT BorsT. 

Annual Uapture of Salmon and Grilse. 

For a period of 10 yea.rs, before the use of stake net.c! in the e~tuary. 

Year. 
1788, 
1789, 
1790, 
1791, 
1792, 

Year. 
1801, 
1802, 
1803, 
1804, 
1805, 

Year. 
1815, 
1816, 
1817, 
1818, 
1819, 

Salmon. Grilse. Year. almon. Gril,e. 
5,773 1,538 1793, 7,866 2,155 
9,796 1,083 1794, 9,924: 1,54:9 
6,635 1,829 1795, 9,392 2,320 
8,639 1,320 1796, 6,285 441 

15,242 2,206 1797, 7,451 2,629 

For 10 years after stake nets were placed in the estuary. 
Salmon. Grilse. Year. Salmon. Grilse. 
6,635 3,061 1806, 4,072 1,242 
7,037 1,141 1807, 5,306 2,209 
4,208 887 1808, 3,371 l,13~ 
4,051 3,219 1809, 3,393 1,072 
5,4£.>8 1,258 1810, 3,132 94:7 

For 10 years after total removal of stake nets. 
Salmon. Grilse. Year. Salmon. Grilse. 
8,239 7,674 1820, 6,328 10,780 

10,811 12,746 1821, 9,879 61310 
15,056 7,719 1822, 6,435 4,63 
10,080 7,026 1823, 4,998 7,317 
10,740 12,220 1824, 7,532 10,461 

For 10 years with stake nets on the coast, and before the Navigation Act. 
Year. Salmon. Grilse. Year. S:.ilmon. Grilse. 
1825, 7,005 12,774 1830, 5,828 10,605 
1826, 3,500 7,000 1831, 3,218 6, 36 
1827, 2,629 6,078 1832, 5,292 9, 22 
1828, 4,721 12,342 1833, 3,672 9,016 
1829, 5,556 7,853 1834, 5,960 10,196 

Year. 
1836, 
1837, 
1838, 
1839, 
1840, 

For 10 yea.rs during the operations under the Navigation Act. 
Salmon. Grilse. Year. Salmon. 
7,668 8,179 1841, 7,757 
5,352 12,641 184:2, 7,305 
5,523 9,639 18·13, 9,817 
7,379 6,686 1844, 7,772 
3,135 9,215 1845, 4,991 

Grilse. 
12,39 
21,153 
11,353 

7,775 
10,269 

In order to show the destructive effect of stake nets ( that is, fixed 
engines) by excessive capture near the mouth of the river, the quan­
tity of salmon caught in the river at Kinfauns during the ten years 
that stake nets remained was diminished to 46,663 salmon, but for 
the ten years after their removal the quantity increased to 90,101 
salmon. From this it is evident that "whenever too large a pro­
portion of the parent fish had been cau'!l,,.t ~y anr, means, t!iat 
the produce of future years had been diminished. 
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As a further confirmation of this fact I beg to call attention to 
the yearly rental of the fishings on the Tay from 1828 to 1864. 
The mode of letting was by open competition from year to year; 
thus we have the best test of its annual value. The total rental of 
the Tay and its tributaries was 

In 1828 
1829 
1830 
1831 
1832 
1833 
1834 
1835 
1836 
1837 
1838 
1839 
1840 
1841 
1842 
1843 
1844 
1845 
1846 
1847 
1848 
1849 
1850 
1851 
1852 

rental 

" 
" 
" 
" 
" 

" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

£ 

14,574 
14,529 
13,747 
13,874 
11,629 
11,577 
10,907 
10;856 
10.211 
10,150 
10,285 
10,498 
11,058 
10,846 
10,28!) 
10,512 
10,386 
10,751 
10,0G9 
11,421 
12,057 
10,729 
9,49l 
9,530 
7,973 

s. d. 

10 0 
10 0 
8 0 
0 0 
0 0 
0 0 

10 0 
10 0 
10 0 
6 0 
0 0 
0 0 
0 0 
5 0 

15 0 
5 0 

10 0 
15 0 
15 0 
10 0 
10 6 
16 0 
11 0 

0 0 
5 0 

In 1828 the annual rental of the fishings was £14,574 10s. In 
this year Home Drummond's Act was passed, which made the net 
fishing legal up to 14th of September: instead of 26th of August; 
thereby enabling the proprietors to kill an increased number of 
parent 'fish on their way to the spawni11g beds: the effect of which 
we see was gradually to reduce the rent of 1828 from £14,574 10s. 
down to 1852, when the rental was £7,973 5s. The proprietors 
then began to get their eyes opened to the injurious effects of this 
extension of the fishing season, and agreed voluntarily to close their 
fishing on the 26th of August instead of 14th of September. 

( 
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Tbis year, viz., 1852, the breeding establishment at Stormontfields 
was commenced, and-with the netting season reduced by nineteen 
days- together gradually produced a good result: as the rental of 
the Tay, was increased thus: 

.£ 8. d. 

In 1853 it rose to 8,715 17 6 
1854 " 9,269 6 5 

1855 " 9,977 13 5 
1858 " 11,487 2 5 
1859 " 12, 84 14 0 
1860 " 13,827 10 3 
1861 " 1-1,109 15 7 
1862 " 14,080 12 0 
1863 " 14,257 16 6 
1864 " 15,000 0 0 

I do not suppose that any stronger evidence can be adduced in 
support of the necessity of not killing too many of tbe parent fish, 
and of adequate protection to them on their spawning ground. 

I have no doubt that fish, like other animals, also suffer from dis­
eases, as no two sea::suns are alike productive; vast quantities are 
seen going to the sea, yet from some unknown causes we may have 
a bad season, and but few be caught. In very dry seasons they re­
main in the sea, and about the mouth of the river, when too many 
are in consequence caught; whilst in wet seasons they are more dif­
ficult to catch, and escape into the rivers and lakes. But one thing 
is very certain, they must be well looked after and protected from 
injury during the breeding season; they must have free access to all 
the small streams, over mill weirs and obstructions, as unless they 
are bred by millions they can never be found in the market by 
hundreds. 

Success in Salmon Breeding. 

Although I was the first to try the experiment of breeding s 1-
mon artificial1y in the United Kingdom of Great Britain, a.nd have 
continued the system to the present time, yet time and experience 
have convinced me that this increase in the produce and value (as 
I have shown) of my own fishery has not arisen from the adoption 
of any artificial means of hatching and rearing the young fl h, but in 
consPquence of great care in the general cultivation of the fishery, 
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and principally by protecting the parent fish, and by providing an 
ample stock of them to reproduce their species in large quantities, 
over a period of twelve years, and by closing the :fishing season on 
12th August, although by law we could continue to kill them till 
31st of that month. This allows a greater number of parent fish to 
go up the rivers to breed. Our season for fishing in 1865 did not 

exceed about 135 days out of 365 in the year, the principal harvest 
being only for about forty days, between the months of March and 
.August. 

The Galway salmon fishery, of which I am the owner, consists of 
the exclusive right of fishing for every kind of :fish therein in per­
petuity, the legal title to which goes back to the year 1228. The 
salmon are principally caught within two miles of the sea, by cribs,* 
and by nets. The breeding ground extends over a district of about 
forty square miles, with two large lakes, Corrib and Mask, contain­
ing a surface of 66,000 acres, in addition to other smaller lakes. 

There are fourteen rivers with spawning grounds in them that fall 
into Lough Corrib, with thirteen other tributaries falling into these 
main rivers of the total length of 297 miles. 

The proportion of the 297 miles in Corrib district, upon which 

the salmon spawn, (and which we may denominate productive breed­

ing ground,) extends over 137 miles in length. The portion 

through which the salmon pass, but do not spawn, extends over 160 
miles, is composed of deep pools, sluggish in some places, and in 
others of precipitous rocks. 

There are eleven rivers, of the length of 110 miles, in addition 
to the above, falling into Lough Mask, and from these the :fish have 
been excluded until the winter 1865, when a passage was made for 
the first time over this rocky ground, and by means of a ladder they 
were enabled to ascend into Lough Mask. 

Complaints having for many years been made by the proprietors 
of salmon rivers in England, Scotland and Ireland, of the destruc­
tive use of stake weirs and bag nets in rivers and estuaries, the 
subject has been brought before Parliament and fully investigated. 
In 1863 an act was passed for Ireland, which prohibited for the 
future the erection of any fixed nets whatever, and has provided for 

• A trap placed on each side of the river into whi~h the ascending fish pass, but cannot 

return. 
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the construction within one year of "queen's gaps," or free passes, 
in all fishing weirs across rivers, and enlarging all those that now 
exist to not less tbirn one-tenth part of the width of the river, these 
to be placed in the deepest part of the stream, with an uninter­
rupted free passage at all times The same principle has since been 
applied to England, thereby to prevent the possibility of extermina­
ting too large a proportion of the stock of breeding fish . The sub­
ject is placed under the care of the Fishery Commissioners. Water 
bailiffs are appointed to traverse the banks of rivers, to examine 
fishing weirs, dams, engines, &c., to enforce the observance of the 
annual and weekly close time, by removing the obstructions and 

seizing the nets and engines illegally used; they are also empow­
ered to seize foul fish during the annual close time season, and all 
fish passes, weirs, and the queen's gaps must be open to their in­
spection. They have the general powers of the coastguard and 
constabulary in Ireland, and are a most valuable acquisition to all 

the fisheries of the country. 

Salmon Fishery Laws. 

I now offer a few remarks upon the important results arising from 
a judicious system of legislation for the protection of the salmon, 
as we have bad periods of great prosperity in our salmon fisheries 
succeeded by periods of equal depression, amounting almost to an 
extinction of the species ( in particular rivers), which ha vo a.risen 
from mistaken legislation and other causes to which I wish as briefly 
as possible to allude. 

It is well known that the salmon can only be bred in fresh water, 
in which it passes the first and sometimes the second year of its 
existence, after which it migrates to the sea, in which it may remain 
only a few months, or from which it returns the same year, but 
occasionally it does not return for two seasons. 

Different countries have enacted different laws to prevent the 

destruction of salmon during the spawning seasc,n. Scotland may 

be considered the richest known salmon-producing country, and at 

a very early period it was found requisite to enact laws for the pro­

tection of the salmon :fisheries; it is stated that as early as the year 

1030 a law was passed in Scotland rendering "the catching of sal­

mon fry and old salmon during the spawning season punishable." 
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A simila,r law was passed in England in 1285. Another in Scot­

land, in 1214, was passed to prevent the use of nets in the middle 

of the river, and in the reign of Robert I., in 1318, a severe law 

was passed forbidding the erection of permanently fixed engines of 

any size or form whatsoever whereby the ascent of the fish up the 
river or their return to the sea might be obstructed. In 1424 
(James I.) another act prohibited the erection of all cruives and 

weirs; and in 1457 another act ordains that no weirs should be set 

up that could prevent the migration of salmon to the sea during the 

smolt time, under a penalty of £10; and under James III. it was 

enacted that all these laws should remain in force. In 1489, under 

James IV., it was enacted that the sheriffs should be ordered to de­

stroy all illegal engines; in 1563 a still more stringent law was 
enacted, confirming the previous laws, and inflicting more severe 
penalties, and subsequently another and still more severe law was 
passed: under James VI., confirming the above laws, and to appoint 
distinguished individuals as conservators over a11 the rivers of Scot­

land, with full powers to inflict penalties of £200, or to imprison 

any infringer. These laws will evince the care our ancestors took 

of these noble fish; and so abundant did they become, that it is re­

lated in the " Life of Rir .T ohn Sinclair," that in July 22d, 17 43, 
no less than 2)560 salmon were caught in one haul in the Thurso 

r.iver. Since which various other laws have been passed, some of 

which have been found in practice detrimental and others beneficial. 

In 1814 the Tweed fisheries r,roduced £20,000 in value, whilst in 

1858 it was reduced to £5,000. In 1818 Lord Grey got £14,000 
for his fishery on the Tay, and in forty years later this was reduced 

to £3,000. 
In Ireland the Salmon Fishery Act was passed, 1842; this con­

solidated, amended, or repealed about twenty-six previous acts, 
extending over a period of 376 years, from 1466 to 1842. Fur­

ther acts were passed in 1844, in 1845, in 1848, in 1850, and in 

1863. 
In England an act was passed in 1861, and another in 1865, to 

repeal, amend, and improve thirty previous acts of Parliament. 
The ohject of these various laws has been to protect the parent sal­

mon in the breediug season, and to prevent an undue proportion of 

adult fish from being caught in the rivers, thereby to sustain a suf-
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ficient stock of fish to reproduce their species and to prevent their 

becoming extinct. The details of these I need not explain, but the 
beneficial results of the two recent acts are obvious and admitted 

by all parties. 

Examples of Cultivated Rivers. 

As my object is to suggest what I consider to be the most profita­

ble system of cultivating a salmon river, I shall endeavor to illus­

trate my views by stating a few facts as examples : -

1st. I have stated the example of the Furbogh river: it is so 
narrow that a man could easily leap across it in the summer season, 

at the place where it falls into the sea, and yet this has a salmon 

weir and cribs upon it for catching fish, with a Queen's gap of only 

three feet wide, for the fish freely to pass through at all times; but 

as there is a lake near to the source of the river, the fish rnLturally 

resort to it, and are bred and caught in considerable quantities even 

in this diminutive salmon fishery Without the protection which 

the law affords to the proprietor of Furbogh, all the fish might be 

easily destroyed, and the public would thereby sustain the lo:3s of so 
much food. 

2d. I will allude to another, the Doohulla stream, of ten feet 
wide, in which salmon ova had been deposited, the fish artificially 

bred, they went to the sea, and have since been caught in consider­
able numbers. 

3d. The only other example that I will give is the case of Mr. 

Edward Cooper, who possessed a river at Ballisodare, Sligo, at the 
mouth of which there are three precipitous cascades or waterfalls, of 

about sixty feet in height, to the foot of which the salmon resorted 

before ladders were made; he erected ladders over these fall:3 by 

means of which the fish in one year found their way to the upper 

streams and lakes, there they naturally bred, returned to and from 

the sea. 
These ladders are constructed over the first perpendicular rock of 

thirty feet, the water from which fall:, into the tide-way; the second 

falls are at Ballisodare corn mills, about twenty feet in height; the 

third is at Callooney, about twenty feet in height. Previou~ly to 

the construction of these ladders not a single fish could ever sur­

mount these falls, but after their construction the salmon passed up 
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and down them with the greatest ease, and in eleven years the num­
ber of salmon caught was upwards of ten thousand in one year. 

This ml'ly be considered as the most successful and extraordinary 
example of the beneficial results arising from the practical cultiva­
tion of a salmon river without exception. 

Previously this river had been entirely unproductive, and might 
have remained so bad it not been for the intelligence and enterprise 
of a single individual, who erected ladders and enabled the fish to 
have uninterrupted access to their breeding ground, where alone they 
could reproduce their species, and without having recourse to any 
artificial system for propa.gating the ova; here we see nature accom­
plished the whole object so soon as the parent fish were allowed ac­
cess to the spawning ground, and were protected whilst upon it. 

I shall now allude to the £nest salmon river in Europe, the Rhine, 
the river from which, probably, the largest numbers of the largest 
fish are obtained in the finest couditjon, and this without the least 
protection, care, cultivation, or cost of any kind from any man. It 
may be said to be the very best salmon river in Europe, and is the 
least cared for or cultivated. With no destructive pollutions of its 
waters, and with no natural or artificial obstruction to intercept the 
fish in their free passage up and down, until they arrive at the falls 
of the Rhine at Schaffhausen: a distance of nearly 400 miles in 

length. The natural instinct of the fish leads it to the uppermost 

mountain streams, about sixty miles in length, lying between Basle 
and Schaffhausen; the first, three hundred miles from the sea, is a 

large navigable muddy river, with deep pools, and so wide that it is 
impossible to destroy and exterminate the fish by any system of nets 
or means of capture that has yet been invented, and, moreover, it 
passes through the dominions of various governments. I do not 
suppose that for three hundred miles any fish could be caught by 
lines and baits, and comparatively but very few by nets, except near 
Rotterdam. The upper portions, supplied with the purest cool snow 
water from the Alps, are inaccessib]e to salmon, being intercepted 
by the falls of the Rhine . 

I have previously shown, that the value of a salmon fishery con­
sists in the extent of the breeding ground, and in the protection of 
the parent fish in the breeding season. In the case of the Rhine, 
the fish are bred in a country three hundred miles from the sea, 
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passed a general law for the protection of the salmon and trout rivers 
in France by prohibiting fishing from the 20th October to the 1st 

February, and that no fish shall be caught in rivers whose width 
shall not exceed about 20 feet, as they are considered to be spawn­
ing beds , and below which width fish shall not be caught except with 

certain implements under strict regulations, and that ladders are to 
be provided by the State to enable the fish to pass up to their spawn­
ing ground. 

Conclusion. 

Thus then I have endeavored to give some idea of the immense 
importance of the cultivation of the waters, and especially of sal rnon 
rivers, a subject which at the present time is so justly attracting the 
attention of the Emperor of the French himself, of philosophers, and 
of the whole nation of France. 

The remarks I have made are not based upon speculation, but 
upon long experience and careful observation, during a series of 

years. These principles I have applied to the cultivation of my 
own fishery in Ireland, but I do not wish my experience to end 
there. I wish to give it to the public in general, not only in Eng­
land but to tbe friends and neighbors of Englishmen-the French. 

France has many fine rivers which require but the app1ication of 
industry, skill and capital, to render them productive of food for the 
great and en1ightened nation which inhabit it; and I trujt the day 
is not far distant . when the fabors of the learn rid, scientific men of 

France, who have taken the study of the French fisheries u11der their 
charge, will be rewarded by the increase of the supply of food for the 
people from its rivers and the vast waters which wash its shores. 

In presenting this essay to the President and Council of the '· Ex­
position Internationale de Peche et d' Aquiculture," at A1 cachon, 
I must beg, not only on my own part, but also on the p·trt of the 
salmon cultivators of Great Britain, to con"ratulate them on their 

0 

zeal and industry, to wish them all success in the noble efforts they 
are making to promote the culture of the waters, not only of France, 
but throughout the civilized world. 
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