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MAINE STATE LIBRARY

STATUTE RECULATIONS.

Books may be taken from the Library by the Gover-
nor, Merabers of the Council, and of the Legisiature,
Judges of the Judicial Courts, Secretary of State, Dep-
uty Secretary of State, Adjutant General, Attorney
General. Land Agent, 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 Schoole. Superin-
tendent of the Insane Hoapital; Chaplain, Secretary
and Assistant Secretary of the Senate; Chaplains,
Clerk and Assistant Clerk of the House; Secretary
and Members of the Board of Agriculture, during the
session of the Board, provided that this privilege to
the Members of the Legielature, and those officially
connected therewith, shall be limited to the time the
Legislature shall be in session.

Any person taking books from the Library shall firet
give sufficient personai security for their return within
twenty days.

No person 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 be returned on or before
the first day of Jdnuary annuatly.

The following booke shall not be taken from the
Library room, except for the use of either House, or of

the Committees of the Legislature during its session,

ar for uge in the Supreme Judicial Court in term time:
all books preaented 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; zll digests, reports of
decislona, and works releting to the science of the law,
and Vattemare’s exchanges. .

Every person shall be answerable for all damages
done by him to any book, and in case of the lose of
any volume belonging to a set, the person answerable
therefor shall procure m new volume or pay in money
the value of the set.

Actions for the breach of said regulations may be
brought by the Librarian in his own name for the use
of the State, and in cage of his death or removal from
office, theaction shall survive and be prosecuted by his
BHUCCEREDT. «
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REPORT OF COMMISSION ON FISHERIES.

To the Senate and House of Representatives :

Appointed hy the Governor, Commissioners under the ** Resolve
relative to the Restoration of Sea Fish to the Rivers and Inland
Waters of Maine,” appraved January 28, 1867, we present here-
with a report of our investigations,

Foreseeing that both the money and time at our command wonld
be ivsufficient to permit a thorcugh examination of all the waters:
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 attention. to
the Kennebec than to any other river, although thers are othexs of
equal importance.

We are enabled to make a tolerably compleie report on the
Mousam, Presumpscet, Kennebee, East Machias, Cohsovok and
Denny’s rivers; and a partial report on the Saco, Androscoggin,
Penobacot, Machias and St. Croix. There remain unnoticed, the
Piscataqua, York, Kennebunk, Nonesuch, Royal's, Bheepesos, .
Damariscotta, Pemaquid, Medomak, Bt. George, Union, Tunk,
Narraguagus, Wescongus, Chandler's, Pinmaquan, and various
smaller streams on the coast; and all of the Bt John Waters.

Although thus incomplete, so far as local examination i con-
cerned, onr investigatiens have nevertheless been sufficiently ex-
tended to enable ns to disenss intelligently the questions propesed
in the resolve,

Numerous publications bave been consalted, and more or less
informetion emboedied in the report has been obtained from each of
the following: Holmes' Report on the Fishes of Maine; Article
“ Aquesculture’’ in Maine Agricultural Report, 1864; Article on
Kennebec Connty in Agricultarsl Report for 1865; Perley’s Re-
ports on the Fisheries of New Brungwick; the Reports of the Fish
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Commissioners of Massachusetts and Vermon{; Storer’s Fishes of
Massachuestts ; Baird’s Report on the Fishes of the New Jersey
Coast; Pell’s Edible Fishea of New York; Agaasiz’s Lake Supe-
rior; Bulletin of the Museum of Comparative Zotlogy, Cambridge;
Norris' Awerican Avngler; Ashworth’s Easay on the Practical Cul-
tivation of a Balmon Fishery; Bertram’s Harvest of the Sea;
Buckland’s Fish Hatching. We have also drawn from letters from
various persona.

We have received material assistance from many gentlemen,
among whom we may mention Mr. Nathan Cummwmings of Portlsnd,
Mr. Walter M. Brackett of Boston, Mr. James H. Cochrane
of Augusta, William Atkinson, Eeq, of Embden, Mr. A. D.
Marray of The Forks, Hon. A. P, Emerson of Orland, George B.
. Burns, Eeq., of Calais, Mr. U. 8. Treat of Eastport, Dr. James
‘Coehrane of Monmouth, Mr, Jobn Brown of Bowdoinham, Mr. 8.
L. Boardman of Augusta, Mr. Thomas Ashworth of Bath, England ;
and advice and information from many others.

We have boen favored with free season tickets on the following
pessenger toutes: Portiand and Kennebec Railroad, Portland and
Rochester Railroad, Grand Trunk Railway, Portland and Machias
Bteamboat Line, and oocasional passes on the Portland, Saco and
Portsmouth Railroad, Concord (N. H.) Railroad, and International
Liue of Steamers to 8t. John.

We bave been in commuvication with the Commissioners of
Massachusetts and New Hampshire as directed. On the 28th of
February, 1867, a meeting was held in Boston, attended by the
Commissioners of Maine, New Hampehire, Vermont, Massachusetig
.and Connecticut, for the purpose of exchanging views and concert-
ing action. An organigation was effected by the choice of Hon. H.
A. Bellows of New Hampshire as Chairmsn, and Col. Theodore
Lyman of Massachusetts, as Secretary. The body assumed the
name of *“New England Commissioners of River Fisheries,” issued
a circular to enlist the codperation of persons interested, (see Ap-
pendix A,) and adjonrned to meet at the call of the Secretary. A
subsequent meeting was held in November. We aleo met the Now
Hampshire Commissioners at Concord, in August to confer with
reference to the Androscoggin, Saco and Salmon Falls rivers; and
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the examination of the falls at Rumford and Hiram was undertaken
in consequence of that conference.

We may as well state hero the action of the other New England
States. Massachusetts and New Hampshire have undertaken the
restoration of salmon and shad to the Merrimack river. Fishways
have been built over all the dams on the river; and as salmon were
extinet, the eggs of that species have been brought from the Miram-
ichi river in New Brunewick, 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 Btates, joined by Vermont and Connecticut,
have undertaken to restore salmon to the Connecticut river, and
shad to its 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 upoen the fisheries for several years
to come, by which time it is hoped there may again be fish to
cateh.

It seems desirable to preface the discussion of the questions pro-
posed by some notice of the principal food-fishes that come within
the seope 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 uuder the application of
the 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 ocesan,
we may place Secbago 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 i common to both the European and American
shores of the North Atlantic, The first place among all fishes has
very generally been conoeded to it. The richness of its flesh, the
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large size it attains, and its sbundance in all waters well suited to
ita growth and mutiplication, are all pointe in jt¢ favor. It has
produced a vast amount of human food. probably unequalled by any
aingle species of river fish, and only surpsssed 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-
gities bas boen 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 does it yield anything like the number
that it was wont.

To give au extended account of its babits and economy here will
be less necessary, since the essay sppended contains a very complete
discussion of the important points. But we will glance at the prin-
cipal facts known in reference to it.

Salmon live mainly in the aea; 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
small streams. To such localities they each year resort for that
purpose, in many cases journeying hundreds of miles againat the
current of the river 1o reach them, and surmounting, by persever-
ing efforts, many falls. Although the breeding fish begin to enter
the rivers early in the spring, they lay no eggs until fall, and dur-
ing 2ll the time of their stay in fresh water they are conatantly fall-
ing away in weight, and deteriorating in quality. Like the most of
our common fishea, they reproduce their kind by ogga which aye
extruded from the female fish in an undeveloped and unfecundateq
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 us the eggs are laid they bury them
in the gravel. For many days these egge lic here developing, In
the cold rivers of Maine it is not probable that they batch in less
than one hundred and fifty days; so that eggs deposited in Novem-
ber would not hatch until April. After depositing their eggs, the
salmon, in very poor condition, return to the ses, 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, remaioa ove 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 long sup-
posed to be a separate species, and called ¢ parr.”” At the end of
this stage, when one or two years old, it assumes the outward sp-
pearance of the adult fish, and being now fitted to live in salt
water, moves down to the ses. It iz how known in Europe as
*“smolt.”’ A residence of a few months in the sea increases its size
wonderfally, and it retarns weighing several pounds. This stage is
called by the English * grilse.” Both sexes are now, at the age of
eighteen to thirty months, fertile, and come into the rivers to epawn.
Each subsequent viait to the ses adds greatly to their weigbt.

One of the most interesting facts in the history of salmon, is the
instinot which leads them back to spawn in the very streams whers
they passed their infaney. Probably there ia some exeeption to this
rule, but it is so mearly uniyersal, that of many salmon that were
marked in Scotland, dismissed to the sea, and retaken on their re-
turn, not one of which we bave read was taken in any other than its
native river,

BuELT.
(Osmerus viridescens, Le Sueur.)

Belonging to the salmon family, the smelt differs from most of
its kin in spawning in the spring. April and May are the wonths
in which it breeds with ws. Its migrations are, therefore, difforent
from the saimen. In the summer time it is sometimes caughs along
shore in the salt water, With the approach of cold weather in ihe
fall these fish make their way into the tidal creeks and rivers, grad-
ually ascending them into fresh water, where they ppawn 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 aud deposit their
eggs, generally on stones, 1o 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 great many thousand of them being
taken and marketed daring the ocold weather, and a few being for
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gale nearly every month in the year. In guality they have no su-
perior among all the inhabitants of our waters, unless it be the
white fish.

SHAD.
(Alausa prestabilis, De Kay.)

Belonging to a family which furnishes a vast amount of food to
wan in the shape of herrings, alewives, pilohards, anchovies and
sardines, our shad deservedly stand at the head of them all. 1t is,
ag its name indicates, * the presminent shad.” Abundant in num-
bers and of fair size, its flesh is fine grained, of delicate flavor, of
rich and nutritious guality.

This species ia common along the whole Atlantic coast from
Georgin to the gulf of Bt. Lawrence. It is therefore, a more
southerly species than the salmon. They enter the rivera at about
the same time with the salmon, but unlike that species spawn in the
warm summer months. They enter thte Kennebeo 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, = tributery of the Kennebec, fishing commences in
April about the twenty-fifth, and perhaps sometimes earlier.

How long shad remain ia the rivers is not certainly known, but
in our latitude it must be about two months. The firet return shad
are found coming down the Kennebee at Georgetown about the 20th
of June, and according to some testimony, continue o be seen until
Aungust. They are not so agile as salmon, and do not ascend the
fresh waters 8o far from the sea. On the Kennebeo they used to
ascend in vast numbers as'far as the Sebasticook river. A lar,
detachment turned aside into this tributary, and the remainder kept
on vp the main river. On reaching the Sandy river, much de-
cressed in numbers, the main portion of the shad turned into thig
river which they nacended as far as Farmington. On the Penobacot
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 bas been known about the reproduction of shad
keretofore has been little more then mere conjecture, founded in
some points on known but unexplained phenomens. We know,



FISH COMMIRSIONERS” REPORT. i

however, that they breed in tidal rivers as well as in the more sle-
vated waters, and apparently in & gemtle current. Whether they
ever reproduce in salt or brackish water, or in still fresh ponds, we
mey consider uvsettled 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
bay their egga 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
delaya them until June. A fow days of warm weather hustens
their maturity wonderfally.

A series of experiments was tried in July last at Holyoke on the
Connectiout 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 repreduction of shad. Some of
the main points have been communicated to us. It is ascertained
that fomale shad produce on the average 70,000 eggs each; that
they can be taken from the seined fish, artificially irapregnated, and
suoccessfully batched in » 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 hatch into living fish in sixty hours after they are taken from
the parent; that the young sbad, now almost invisible, immediately
geek 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 floaiing wooden boxes with bottoms of
wire cloth, and turned into the Connecticut river. After a few pre-
liminary triale the success attending the hatching was wonderful.
Qut of a lot of eggs numbering about 10,000 only seven eggs failed
to hatech, The eggs can be easily toansported in water. Dr.
Fletcher of Conoord, carried home from Holyoke several millions of
them in 8 few tin pails, and hatched them in the Merrimack river.
These facts suggest wonderful eapabilities. The expense attending
the operation is insignificant; and it seems highly probable that for
a small outlay enough shad ean be thus produced to meke a very
appreciable improvemens in the fishery in any river.

With regard to the rate of growth and length of life in the shad
we know but little.  OFf the youog, however, wo know that they
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are seen going down towsrd the sea during the last of the summer
and the fall, being then several inches in length and hondreds of
times their weight when firet hatched. The Masaachunsetts Com-
missionera have figored in their last report two young shad takea
on the fourteenth of Auguss, one and three quarters and three and
& baif inches leng respectively: and enother taken on the twenty«
pixth of Beptember four and a quarter inches long. Io Merry-
meeting Bay they are seen in great numbers 28 late an November,
when they are sbout three inehea long. There comes into the salt
and brackich tide waters a school of ** gea shad 7’ that are not breed-
ing, and are in much betier condition than the breeders. Their
average #izo 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, snggests 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
aseertain their rate of growth, as has been done with ealmon, conld
perbaps be done. But shad die with a slight injury. When esp-
tured and put into s tub of water for transportation alive, they are
apt to dash wildly abont until their heads are mangled by coming
in contaot with the sides of their prisem. It was found impractios-
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, althoagh
they sometimes reach twelve pounds. When packed in salt on the
Kennebeo, one hundred and twenty fili a barrel.

Though g0 timid and susceptible to injury, shad do not appeay
to be very fastidious in some respeots. They habitually run ip
sluggish, muddy tidal streams of our State. In some of the catya.
ries of the Bay of Fundy they are eaught plentifully in the very
advance wavea of a swifily rushing tide, whiok is little more than a
mass of tambling silt, into which it is impoesible to see a foot.

Their food is a mystery. When osught their stomaocizs are gen~
erally empty ; and from the time they enter the fresh rivers until
they have completsd their spawning, they are like salmon falling
copstantly away in flesh and deteriorsting in quality. In the ses,
however, they doubtless find nutritious diet, for when taken there
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they are in their very best eondition, fat and rich. Devoid of testb,
they cannot be supposed to feed on an active prey, althongh small
warine species of fish have been found in their stomachs, and they
have been taken in Bowdoinhem by a hook baited with small fish
for bass. It is more reasonable to suppose that minute, possibly
microscopio creatares, which abound in the sea, form their ordinary
food.

ALEWIFR.
(Alausa tyrannus, Do Kay.)

Though inferior to its elder brother, the shad, both in size and
quality, the alewife excels in wumbers and hardinese. Vast num-
bers once swam in all suitable waters through the State; and it is
found from the Bay of Miramichi to the Chesapoake. To the north
of us it called * gasperean.” In the Middle States, and in many
localities in Maine, it is called *“ herring.” In ounr own State, it
has endured against the disadvantagss that man has put in its way
much better than shad or eslmon. There is less of wildness and
timidity about ite character than ia the case with those fish. It isa
domestic sort of fish, taking 80 kindly to civilization, that it has
been the subject of numerous experiments in cultivation, so success-
ful that they will degerve some notice by and by.

The slewife, in its migrations, generally precedes the shad into
“ihe rivers; but in Eastern river, Dreaden, the shad comes earliest.
They sre taken together by seines and weirs. Yet the alewife often
chooses for its spawning grounds guiet lakes and poads, and to reach
them poshes up out of the rivers into the smallest brooks, whick
the shad never does. It secms particularly to delight in shallow,
boggy waters, yet it is capable of breeding in tida] waters, ss it does
in the Kennebec. Clear, cold streams it always avoids.

Alewives begin to appesr in our rivers in April, sometimes in
March. By the first of May a few of them are taken in Dresden,
and in Auguste. Yot 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 valaed. Of
the first run in East Machisa, 870 fill & bsrrel ; 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 en unusual flow of water, and always wait until it partially sub-
gides. Their movements are consequently irregular iu 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-
coptable 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 place. Their Yimit on the Sandy river wag 120 miles from
the sea; on the east branch of the Penobscot, not wuch less than
200 miles.

From Mr. John Brown of Bowdoinhsm, 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. Oan
observiny clogely, it was found that several alewives, sometimes 28
many a3 six or eight of both sexes, rose , and the egga and
milt could be distinetly seen falling to the bottom. To make cer-
tain, some of them were canght in the act, and search at low water
revealed at & little depth multitudes of egga among the weeds on the
bottom in the same spot where the fish had been observed. The
operstion is perforwed oftener at night. It hss been accurately’
observed in & weir, where the eggs dropped upon a board floor.
About the middle of June begin to be seen in the water of the bay
aronnd Abagsdasset point, myriads of pairsof eyes, each  with 4
tail. Whether these were shad or alewives the observers were up.
able to determine, but since the experiments at Holyoke indicate
that the young ehad seek the centre of the river, it is probable that
these were alewives. In the fall they can be isbed, 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 have to
travel. In some cases they have pushed up into small or
pools, whose overflow is so slight that a fow daye of dry weather
completely dries it up, and cuts off their retreat; 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 mest 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 precipitous fall they are net much injured by i,
unless thrown violently 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 fall grown fish.

When the young alewives first go to the sea, they are two to four
inches long. How fast they grow from that time is not certainly
necertained, but we have reason to believe that they do not
mature in less than three years. It has been generslly found
that when a piece of water has been newly stocked with alewives
they do not reappear until the third yesr. 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 brock trying to zscend 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. Thbis sort of
cannibalism is, without doubt, exceptional. Tn their natural condi-
tion it i8 Dot 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 hy an occasional change of water be carried many miles over-
land. Advantage bas been tsken of this, to restock some waters
that had been exbausted,
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BrripED Bass.
(Roccus lineatus, Gill.)

This epecies ranges from New Brunawick to Georgia From
New York south it is called * Rock-fish.” Tt is, perhaps, most
abundant in the latitude of Virginia. . It differa from the species
we have noticed before in the jmportant 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 bases, 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 “ Americau Angler's Book,” says: "An
erronecus 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, whers smaller streams of
fresh water enter.”

Mr. Pell, who has reared them in small ponds, eays 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 spawp, but never ap-
pearing to be ripe during the shad fishery which sometimes extends
into the early days of July; that in the full 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 ia very rapid,
as when they go to the sea in the fall they have already attained
length of four inches” Yet in the Kennebec individuals of that
. gize are abundant at all seasons. In the winter they are frequently
taken in considerable numbers in smelt neta.

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
pounda. In Washington Market specimens weighing 30 or 40
pounds are not anfrequently seen; but further north a fish 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 ouly » few small
onea are now met with. They are highly esteemed for food.
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In the Saco and Kennebec rivers this species was once very
abundang, buy bas decreased to an alarming extent—wmore 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 sgo, but are
now rare. They also ascended es far as Waterville, and to some
distance on the Sebasticook.

The striped bass being such a voracious fish, there is no doubt
that it feeds to a grest 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 he iy worth. A large bass would be
capable of devouring a great many young fish every dey, and when
the bass are plenty they might mske great inroads on the numbers
of those prolific species. We might, therefore, expoct that when
freed from this ravenous foe both shad and alewives would inereass
faster., If this is really the case, we cught to be partially consoled
for the loss of such a noble fish as tha bass.

SEBAGO SALMON.
{Sabno sebago, Girard.)

The term * Land-locked Salmon,” as used in the resolve anthor-
iging this commission, has been understood as applying to thia
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 bad in some way lost the instinet which
prompta that species to seek the pea, and thus remajning constantly
in the fresh water were *“land-locked.” Knowing, however, that
ichthyologists are not all agreed on this question, and appreciating
the jmportance of caution in announcing opinions on » guestion of
peience, We prefer for the present to designate these varieties as
Sebago sud Schoodic aslmon, being sure that the term salmon is
properly applied to them a3 distingnishing them from frout, and
Jeaving it for some compotent authority to make such & careful com-
parison between them and the Salms salar s shall gettle the ques-
tion of their identity or diversity, IFf, however, it be decided that
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them longest bave very gemerally stated that that they are far from
being a8 plenty as they were twelve years ago. More recent ob-
servers have failed to perceive any diminution of their numbers.
We judge that the amount of fishing pursued for seversl years is
too much for their ustural increase. The act of the last Legisla-
ture, if enforced, wonld effectually prevent averfishing.

Trour.
(Salmo fonrinalis, Mitchell.)

Thie 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 whick afford suitable spawning
grounds.  Varying greatly in sise and sspect in different waters,
and at different seasons, it has been desoribed under seversl names
by naturalists, and has received the common names of ‘‘ speckled
trout,” '‘red spotted trous,” ** salmeon trous,” which Jast is a mis-
nomer. This is the common trout of the mbagog system of lakes,
of Moosebead, and geperally throngh the northern and central
part of the State. The kind csugbt so abundsntly at Grand Lake
stream, sud there called ™ trout,” and thet found in the Sebago
region, and there called ‘* Sebago trout” and ‘*‘black spotted
trout,” ure reslly salmon, and should be so designated; and the

species called * lake troat " in Moosehead and some other walers is
really fogue.

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 ia very long—not less than
160 daye in our natursl streams; so that the young tront do pot
wake their sppesrsnce until spring. The trovt does, however,
sometimes apawn on the shores of lakes, on sandy and gravell v bars,
as has been observed in Great pond in Belgrade and Rome; and the
Cobbossee Contee, where Dr. Coohrane of Winthrop, has seen them
spawning. What success attends the deposit of egys in sach » situ-
ation ie unoertain, bat doubtless fewer of them hateh than would be
the case in running streams; and in s great portion of our Iakes the
bottom is too foul to admit of sucoess.

In some cases trout incresse rapidly in places whers they are de-
barred from spawning in running water. There is, in Bidney, a
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small lake called Bilver 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 had increased wonderfally,and Silver lake was the chogen resort
of anglers. The same experiment was tried in a pond in Moscow,
of less purity. and failed. We will record a third. Maj. 8. 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 indioations of them were to be seen, notwithstanding thon-
sands of people crossed those ponds avery year. Bince 1857 it is
Judged that not less than 2,000 pounds have been taken out annu-
ally. 8o far as I bave been able to inform myself never a fish had
been reen in either of these ponds prior to my colonization.” We
presume these trout had aceess to running water in which to breed.
In geueral, they spawn in streams of all sizes. In the rivers triba-
tary to the Umbagog and neighboring lakes they are seen in great
numbera in the fall busily engaged in depositing their eggs in the
gravel, surrounded frequently by swarms of small fishes greedily
watching for & chance to steal the eggs. While the fomale is de-
poaiting them, the male lies apart, occasionally making a dach
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 are chiefly captured at this season by means of spears
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 Mancheater Forks, where each year quite a
number of trout, weighing from two to four pounds, are taken ss
they cowe up to spawn. A pair has sometimes beon seen togsther
in the brook, and frightened uader the bank, when it was only
necesssry to reach the hand under and take them unresistingly out.
Trout, like salmou, are very poor in quality at the spawning season,
and it is surprising that people can est them. Yet we presume
that more of them are taken then than in any other part of the
year.

The growth of trout ie less rapid than that of sslmon. Probably
an increase of balf & pound each year is not far from the average.
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In favorable circumstances they grow at the rate of a pownd in a
year. In the pond in Moscow referred to the tront when
introduced were from three to five inches long, and seven years
afierwards a number were taken the largest of which seven
pounds and the smallest five pounds.

Those trout taken in the brooks are very small, not averaging
more than three ounces. In the lakes they stiain a much greater
gize. In the Umbagog chain five is mot an uncommon
weight, and fish oceur weighing sight and even twelve pounds; bat
the average is found between one and two One hundred
and ten trout taken there in December, 1860, weighed 122 pounds,
being an average of & little more than one pound each.

This species in very easily domestionted, and thrives wonderfully
in confinement. When young it will endure without injury much
rongh usage. This hardy character joined to its value in market
renders it the best of all fish for artificial breeding and rearing. In
our country the efforts of pisciculturists have been almost wholly
confined to it. Trout breeding has already become an established
branch of industry,

We shall have occasion to refer to this specios again, in discuss-
ing the question of proteetion,

TocuE.
(Salmo toma, Hamlin.)

Thiu species is in many looalities known as “ Iake tront,”” a name
which indicates the charscteristic which most distinguishes it from
the brook trout. It is found in lakes of considerable depth, rarely
in rivers, and spawns habitually in still wster on rocky shores and
bars. Although it occasionally takes the fly of the sportsman, it
so generally inhabits deep water, that ita presence in the Punk lakes
in Hancock county wss unsuspected for many yeara after the
neighboring country was occupied. It is scattered all over the
State, except in the southwestern counties, where Thompson’s pond
in Poland ia the only locality that we have learned. It does not
occur in the Umbagog system, nor in the lakes of Kennebec county.
But in the lakes of the upper Kennebec, of the Penobscot, of the
8¢. John and of the St. Croix, 1t is common. It varies in
oolor, beig in Grand lake on St. Croix of a lively salmon-yellow
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on the sides, dotted thickly with grey, with open spots showing the
clear yellow ground work ; and in Emden pond, although revealing
the same markinge to a {flose 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 species,
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 apecific differences.

The spawning time of the togue is the fall of the year. Late in
October they resort to shoal water und spawn on rocks and ledges.
They come suddenly, finish the operation in a few nights, and im-
mediately retire to deep water. It hag 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
pearly all kinds of fishes in the lake, eels and hornpouts predom-
inating. Probably few of the eggs escape them.

The qusality of thie fish is generally inferior to that of the trous.
Tts flesh lacks the delicate flavor. It is very fat, but not rich in
taste; yet when in season it is very good eating. It attains a great
aize, 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 uwpon as curiosities, and
the aversge is eight pounds. In other waters the average is much
leps.

" On the St. John waters this fish is an important article of food
with the inhabitants, less abundant than the white fish, bat said to
be preferred on account of superior size.

Besides the name of ‘* lake trout” that of *“ tuladi’ belongs to
the same fish, and the ** lunge’’ of Vermont and Canada is believed
to be identical with our togue.

Bruesack TroUT.
(Salmo oquassa, Grd.)

This is a species poculiar to Rangely and Moosillamagnntic
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 retarning after the middle
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the fishes. Like nearly all the salmon fawmily, to which they be-
long, they spawn in the autumn, and seem to prefer running water.
On the Bohoodic, 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 gandy
ond gravelly. In November each year small quantities of them are
taken here with the spear. One night Mr. B W. French of Calaig,
get a net thirty feet long at this thoroughfare, and in the morning
bad 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 =
pound and a half. Two trout weighing & pound each were taken
at the same cast. They can be taken with the heok at any season
of the year in deep water. Almoet any bait will mnswer, but the
best is & 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 2 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 amallest baits on
small hooks. One winter many of these Moosehead whitefish were
sold in Augusta, and their weight was so uniformiy one pound that
they received the name of *pound fish,” and the trouble of weigh-
ing was dispensed with by the matual consent of seller and buyer.

The whitefish differs from most of its family ir being nearly or
quite destitute of teeth. Its mouth ia small and tender. It has,
therefore, none of the fierce pedatory character of the trout snd
togue. It probably feeds mostly on smail aquatic animals of vari-
ous kinds, such as insects, crustaceans and mollusks, being yuiltless
of the death of any of its fellow fishes,

Wurre PrrcH.
(Merone americana, Gill.)

Its small size is the only fault we have to find with this speciea.
Tts nverage weight is not more than four or five ounces, although it
gometimes attaing the weight of two or three pounds. There is sowe
reason to SUPPOEe its growth ia more repid than that of the yellow
peroh, for it is not usual to catch very smsll specimena as it is of
that species. It 18 not 8o universally distribated as the yellow
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perch, not ocburring in the goush western part of the Siate, and
being frequently waniing in partioulsr lakea in the midst of a
district generally occupied by it. It inhabits, ly, those
lakes and ponds emptying into the Kennebec as far north as Skow-
began, those tributary to the Penobscot aiill 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 that comes into
the rivers in the spring with the alewives, and it is an intereating
question whether it is paturally u salt water species which has
sirayed into the fresh waters and lost the instinct which sbould
guide its return, or whether it was originally equally fitted to live
in salt or fresh water. Bome 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 apring of the year white perch approach the and run
into the mouths of many streams. At other seasons they
inhabit the deep water, where they are gregarioua to a greater ex-
tent than the yellow perch, being rarely caught by from
shore. It ia 10 be presumed, then, that they are far less destructive
to small fish than the piokerel and yellow perch, which  nent the
ghores. In July their food is found to consist mostly of larvee of
insects, many larvee or pups of the dragon fly, not a fow amall
crostaceans, and rarely a small fish,

PICEBREKL.
( E'sox reticulatus, Le Sueur )

The pickerel was formerly confined to a small area in the State,
but by the assistance of wan bes spread far and wide. It is very
prolific, and ite young appear to be bardy. It is fond of shallow
still water, no doubt because it there finds its food, which consista
of smsll fish of all kinds, of frogs and tadpoles. There is no other
large species amony us which so habitually frequents the shores. 1t
is extremely greedy and voracious, and donbtiens is the most de-
structive to young fish of all our Yet it increases rapidly,
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and grows 80 soon to edible size that it furnishes a great amount of
food from a given area. Iig 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
va. Pickerel,’’ is one in which so many are interested, that we shall
have otcasion to refer to it again under the head of protection.

Pickerel spawn in the spring, and their young hateh 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 togetber. We first examined the lower part of the
Saco as far as Salmon Falls, in Hollis and Buxton, and from that
prooeeded to the Mousaw, the whole length of which we explored.
The Presumpscot was then examined as far ag Sebago Lake, leav-
ing the tributaries of Sebago until fall. After visiting Skowhegan
and finding the Kennebec too high for our purpese, we proceeded to
the eastern part of the State, snd examined the lower portiona of
the Machias and Esst Machias rivers, Mr. Foster being slready
familiar with the latter, as also with the Cobsoook, which next came
under observation. We next passed up the St. Croix, viewed all
the obstructions, and stopped two days at Grand Lake stream. We
returned to Dennyaville, examined Denny’s river, and thence by
way of Machias to the Xeunebec. We reached North Anson on
the 12th of June. From this point 2 three daye tour was made up
the Sandy river and down the Carrabasset. We then proceeded up
the Kennshec 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, and completed the examination of that river. Mr.
Atkina examined the fisheries on the lower Kennebeo, and on some
of its tributaries; and in September surveyed portions of the upper
Kennebec which were not vigited in June, following the Keanebee
down from the lake to the Forks, and Dead river from its mouth to
Dead River plantstion. Rumford Falls was next examined, that
portion of the Androscoggin from Lewiston down, and the Little
Androseoggin. In October Mr. Foster examined the main Penob-
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Diatanocs from ses,) Place. Height of dam.
miles. [
2 Bebago Lake sonree, . . . -
25 Lindsley’s Falls, . . . . 1 § fort.
244 Bteep Falla, . . . . 114
23 Groat Falls, . ' . . 20
184 Gambo Falls, - . . . 8
17 Little Falls, ' . . . -
16} wllisen Falls, . . . . 12
10 Sacoarapps, 3 dems, . . . g 0 =
l‘ $119
) Cumberland Mills, f . . g =
1 Premompaoot Falls, . . . -

At Cumberland Mills there is a stone dam nine feet high, and
impassable. Were it not for exposure to the foroe of the current
in time of floods, the best location for a fishway 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 muking
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
liguid refuse from the bleaching vats is finally turned into the river.

At Sacearapps there sre two dams. The lower, of fourteen foet,
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
against a small ledgy island, which is nearest the west shore. On
the west of this island there is n natural passage-way between it
and a ledge which supports & corner of the dam. In this passage-
way a fishway might be constructed, with little cost, and would be
well 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 milla on the river are here,

The dam atﬁlimm falls is twelve feet high in mid-river, but
on the east end is only eight feet high. Agsivst the wall of the
woollen mill, on the left bank of the river, is probably the best
location for s fishway. It wonld need to be well protected agninst
ice and logs; of the latter seven million feet passed this point this
year for the mills at Baccarappa.

The next point noted in the table, Little falls, was formerly the
gite of & mill; but mill and dam have entirely disappeared, and
there is now only a log pier bailt into the river from the left bank,
to assist in driving timber. The fall is about thirteen feet and is
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Harrigon, at the head of the pond. TInto Long pond flow three
considerable streams, namely, one from Crotched pond, in Bridg-
ton, Bear brook, from Waterford, and the outlet of Anooymous
pond. at Harrison village. The first is oocupied at Bridgton Cen-
tre by six dams, affording power to several woollen factories, in
which dyes are used, t0 a tannery, and other mills, The water that
comes from Crotched pond is very clear. Troot (Sebajgo 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 pord, snd between
this and Long pond the stream is interrupted by two dams, one of
which haa been built seventy years. From the lower of these to the
pond is the spawning ground of these salmon, which will be referved
to again. Another dam is in process of construction on the lower
part of the brook, which will destroy most of the spawning ground.
Above Bear pomd, at Waterford City, is only a small stream, ocou-
pied by six dama, varying in height from eight to fifteen feet. The
stream at Harrison village is small, but being very constant in vol-
ume, is fully occupied by mills—grist mill, wire , and lum-
ber wills. Of more importance than the Bongo is its largest
tributary.

Crooked river. 'This entera Songo on the left, three miles sboye
its mouth. We traced this river as far as North Waterford, and
found it flowing through a sandy country, snd sbownding in gray-
elly shallows, evidently » favorite breedimg ground of the salmon-
ide. The waters of this river are much discolored by iron and
peaty solutions. The velume is generally even, hut oceasionally
dangerons 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 unususl. '

We collected no information about the ascent of this river by sea
fish; but sufficient research would probably bring to light some
traditions on that point, although the dame on the Presy shut
them sll ont many years ago. At the present time, the only fishery
that is of value here is that of the Sebago salmon, and the informa-
tion relative to it will be embraced in our remarl on that ’

We exsmined six dams, situsted as in the table.
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Miles from | Hoight. | When built.
Sebago Lake. . |
55 Songo Pond sourse, . . - ‘ -
43 At North Waterford, . B fest, | before 1807,
3% MeWain's, (or Robiuson's Hﬂls) IV 1 -
3] Hotden’s Milla, . 11 = 1831,
23 Bolstor's hhl]a, . N about 1EIT.
20 Soribner's Miiis, . . . 7 = 1544,
10 Edes Falls, . B “ 1RIT,

The distances given are those of the winding course of the river,
the distance in & direct line from source to mouth being about thirty
miles. Besides the dams examined thers are seven enumerated on
this river above North Waterford, At Edes falls a stone dam, of
eight feet height, stops the ascent of any fish. A way might he
eonstructed on either side of the river, but on the west aide 18 the
beat pool for ity foot to rest in, At Scribuer’s mills the dam is un-
der a bridge. A fishway might be aafely built against the east pier
of the bridge, where it would be protected from foating 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 ourding
will. Both Holden’s and Robinson’s dame are much out of repuir,
very leaky, and encumbered with lodged drift wood. If these are
pat in good repair, fishways might be built—for the former at the
east 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 serions obstacles tu fish. The dam
st North Waterford is not very formidable, and when the water ig
high trout and suckers have been known to pass it. Yet if is were
andertaken to stock the river, a fishway would be needed, All these
structures should be firm enough to withatand the furce of floods and
Bouting ice,

. Two other tributaries of Sebago lake, North West river aud the
outlet of Thomas pond, sre of some importance, but we had not
tie 10 éxamine them.

The Presumpecot was originally peopled with salmon, shad, ale-
wives and several other species. We have the testimony of Mr.
James Lord, aged eighty-five, who lives near the Presumpscot falls,
to their sbundance. The salmon were practically destroyed by the
arection of the dam at the head of the tide about 1802. Thuat year
they scvumulated in unusual numbers below the dam in their at-
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ANDROSCOBATY.

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

The Androscoggin was a salmon river, and tbe salmon sscended
as far a8 Rumford falls, breeding in the main river and in wost 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 difficulc. but
did not prevent the passage of ealmon. At Rumfurd, however, oc-
curs a formidable cataract, quite impassable to fish. At this peint,
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 s ragged ledge. The water rushes down with fearful
velocity, and reaches the lower basin all white and frothy. The
spray is seattered several hundred feet. This fall settles the poing
that salmon never reached the SBtate 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, s tributary entering just below. At Lewiston salmon were
canght as late as 1815. Col. Wm. Garcelon of Lewiston, recollects
this fact; and also that the firat dam built at Brunawick was a low
one and did not prevent the passage of salmon; but that higher ones
subseqnently built entirely cut them off. At the present time none
agscend the river. Alowives used to breed in Sebattus pond; they
to0 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 bay into the mouth of the
Androscoggin, and the tidal portion of the river furnishes a cousid-
erablo number of shad. '

The Androseoggin abounds throughout its whole extent in ghal-
low, gravelly rapids. It is interrupted by few dams, and mill-ponds
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of salmon taken in 1820. In the first place, take Mr. Kennedy's
eatimate, that in that year were taken in Augusta 4,000. In 1867
the whole number taken in Augusta was 70, and in the whole river
1,200, By proportion we have 70 : 4,000 : 1,200 : 68,5671. This
indicates 68,000 as the produce of the river from Augusta down.
Now take Mr. Emmons’ estimate that there were 60 weirs below
Bath at that time, and that they used to average 45 salmon a tide,
or 80 per day. Assuming 40 days as the length of the fishing
seagon, 3,600 were taken by each weir, or 216,000 in all,

The last estimate may seem very large, but it is by no weans
incredible, when we compare it with the yield of scme European
rivers. The Tay, for instance, in Seotland, draining a basin not
one-third as large as that of the Kennebec, produces to its propri-
etors a yearly rental of £15000; and that portion between the
Isla and the sea has, in some years, yielded over 100,000 salmon.
The river of Galway, of smaller size, draining about one.ninth ag
large a bagin as the Kennebee, yielded in 1864, 20,5612. In 1866,
31,000 salmon taken in the harbor of St. Jobn, were sent fiesh to
Boston, Of one thing we feel assured, that Jong before the Ken-
nebee was closed with dams, its course was 8o encumbered with
weirs and nets that s small part of the salmon could resch the
breeding ground.

Of ghad and alewives we cannot form an estimate; bat the quan-
tity was greater than that of salmon. 8,000 barrels are estimated
10 have been taken in the Sebaaticook at Clinton yearly.

The Kennebec issues from Moosehead lake a broed, shallow rivey
of dark water. Its current is rapid, over a bed by turns ledgy and
stony. After passing through a sluggish expansion called Indian
poud, it falls rapidly away from the level of the surronnding conn-
try, contracts ita channel, foams over a few low precipi  and then
flows swifily through a deep and narrow channel between steep and
Jofty banka to the Forks. In this part of its course there are few
gravelly shoals. The water bas awept the ledge very clean At
the Forks the lofty banks recede a little, 5 narrow interval appears,
and the river spreads out over a stony bottom. Dead river no enters,
increasing the amount of water one-quarter, or at soule seasons one-
half. From this point to Skowhegan the river flyws over a stony
and gravelly bed, ocoasionally interrupted by ledges and falls, at a
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rapid rate. In May it flows not less than six miles an hour. The
high bonks recede gradually, and are scon broken down; and by
the time the river reaches Anson it is flowing through = gently ue-
dulating country. From the west come in the Carrabasset and Sandy
rivers, both mountain streams, varying more in voluwe than any
other tributaries, bringing in much clearer water than the Keunnebee.
From Skowhegan to Augusts i a great deal of dead water, caused
by the dams; but there are rapids betwesn Kendall's Mills and
Waterville, and in Vassalboro’. Just below Waterville the Kenne-
bee receives, on the weat, the watera of the Messalonskee siream,
draining the Belgrade lakes, and on the east the Sebasticook river,
which in the summer adds more to its volame than any other tribu-
tary. This was the principal alewife river. At Augnsta the tide
is felt. but the current is not reversed for some miles further down,
The gravel that has been washed down by the river lies in beds as
fae as Hallowell. Eighteen miles from the sea the Kennebec and
Androgcoggin unite to form Merrymeeting bay. At this poins the
water i3 usually fresh; but when the rivers are low it is brackish
a8 far as Richmond.

The course of the Kennebec is interrupted by several natura}
falls.

Evatznoe from sea, miles,

MNameless, 14 feet, nearly perdendicnlar,

104 Carratunk falls, 163 feet, perpendicular,
89 Norridgewock falls, limit of shad and alewives,
(ki Skowhegan falls, passable.
60 Ticonic falla, passable.

The two lower falls were passed easily by alewives, salmon nq
shad, but not by smelts, bass or sturgeon. At the Norridgewook
falls the sbad and salewives turned aside into the Sandy river.
Salmon are known to have passed Carratunk falls, and have been
seen in the Dead river. The upper fall on the Kennsbec is very
difficult ; but it ja reported on very good authority that salmon have
passed this, and been seen about Moose river,

The fact that ealmon passed Carratunk falls is worth examining,
At this point the whole Kennebec rushes down over a precipioe six-
teen and a half feet into a deep chasm severa} hundred feet long and
less then fifty feet wide. The depth of the chasm is unkuown.
Loge more than fifty feet long go down end first, disappesring with
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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 willdam would
require o 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, slthongh the alewives used to run as far as Stetson
pond.

Of the branches we examined the Pittefield branch as far as
Moose lake 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 pregents any difficulty in constrocting fishways;
all three would require them. At Hartland there has been a dam
67 years, but as long a8 the alewivea came there waa a hole left for
them to pags into Moose lake. TInto the latter runs Main stream,
¢rossed by several dams which were not sxamined.

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
feat high. Beven miles up the stream is another dam, and beyond
that Unity lake Tribatary to Twenty-five Mile stream is Sandy
stream of rapid flow, chstructed by two dams.

The streams draining Lovejoy’s and Pettie’s ponds are obstructed
each by one dem. The latter has a dam which has stood without a
fishway for 60 years. The stream draining Plymouth pond has
four dams. The Vassalborough stream is much obstructed, but was
not examined. :

All the lakes snd ponds of Sebasticoock river are admirably
adapted to the breeding of alewives. The restoration of thess fish
would be a comparatively easy matter. Plenty of the live fish or
their spawn can be obtained at Augusta or below, The conatruc-
tion of ten fishways would give them access to the three largest
lakes with a surface of 10,000 or 12,000 acres, If undertaken on
the right scale and perseveringly carried forward great return might
be expected in a few years. Abijab Crosby of Benton, was an en-
thusiagt on this subject, who might have accomplished mach had be
been supported by the public opinion. e went so far as to intro-
duee live alewives to Pettie’s pond, Unity and Newport lakes; they
bred there, the young fish were seeu going down the stresm, and
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box-traps are set on the fallg; they are #aid to have taken about &
hundred salmon here during the past season.

Of the tributaries, we can spesk briefly of the Eastern river ia
Orland, the Pushaw, the Passadumkeag and the Piscataguis.

The Eastern river is obatructed by four dams. There are no fish-
ways, end 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 emable the alewives to pass up more freely; and it
might then be found practicable to breed other species above the
dame. The branch of the Penobacot into which this river emptios,
between Verona and Orland, ie, however much encumbered with
weirs, snd if it were undertaken to restore the fish in abundance to
the Eastern river it would be neceasary to restrict them for some
yoars.

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 dame 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, i3 a dam twelve feet bigh.

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 dems at Foxeroft, Guilford, Abbot and Blanchbard.

We have seen enough of the Penobscot to warrant us in saying:
that no river in the State promises such great results in the culsi-
vation of fish. It should be one of the first to receive attention. It
has alresdy such a stock of breeding fish, is so slightly obstrueted
by dams, and bas such a vast extent of breeding ground on its npper
waters, that very speedy results might with reason be expected to
follow any well-directed efforts. It needs a very csrefal examina-
tion, which 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 bave reason to believe that there is more fishing
than is compatible with any incresse of the fiab,

MacHIAR

This river once abounded in salmon and alewives and shad. At
the falls at Machias village, some years since, a man could dip sixty
salmon in a day. At this point a dam waa built a Jong while aga;
bat as it did not completely elose the river, it waa never a serious
hindrarce to salmon, and slewives were for many years maintained
in the river by dipping a large number over the dam each yesr.
The upper dam at Machizs and that at Whitneyville stopped the
passage of fish. There are are no other mill-dams on the river.

A. fow 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 Machina. At the lower dam it was found difficult to
build 5 wooden way that would stsnd; and recourse was had to a
pool blown out from the ledge, and a piece of timber bolted down in
such s way as to assist the aacent of alewives; this answers the pur-
pose only when the water is at a height at the time when
the alewives ssoend, a conjuction of circametances that bas occurred
but once since its constraction. The dipping of alewives over these
falls has been discootinwed, and they are now practically extinet,
Balmon were destroyed before, and no ome has taken sufficient
interest in the matter to introdusce them again.

We have here an ipstance of rank injustice to the mill-owners,
who were reqaired to construct at a considerable expense, fishways,
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 fishways kept in order, salmon would
find an easy way of nccess to their breeding grounds, and if properly
protected might become again abundant.

East MAcHIAS,

Ralmon and shad were once abundant in this river; but it is
naturally better fitted for alewives than for any cther species, and
their numbers were immense. It draina several large lakea and
pumerous small ones, having an aggregate surface of sbout twenty
thousand acres. In these the alewives find ample breeding grounds.
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Mill-dams were early buikt on the lower part of the river, and
they, with reckless fishing, had so rednced the vast primitive num-
bers of the fish that in 1349 not more than two barrels of alewives
were token. But abont that time o careful eultivation commenced,
and an improvement was soon visible. TFishways had been built over
the dams at East Machias. These were kept in repair, and grade-
ally impreved until they were found to meet the wants of the fish
tolerably well, yet they cannot be said to be perfeet. The fishing
wasg restricted. There has been a gradual, yet constant improve-
ment until the present tims, when the value of the fish taken varies
from $10060 to $1500 semunlly, the slewives being rated at one or
two dollars a barrel according to the year. With good management
it fs not doubted that in futurs this yield will be vastly increased.

There are three mill-dams on the main river, two at Eaat Machias
village, at the head of the tids, and one at the village of Jackeon-
yille, These are all provided with fishweys. Thers is ancther at
the outlet of Gardiner’s luke, where the fish are accustomed to pass
into the lake by a natural wastewsy. On the upper part of the
river are scversl driving dams which are, some seasons, very serions
shatacles to the alswives.

The mode of fishing is with dip-neta entirely; and as the fish come
up over the rapids near the shore in dense columns, it is found to
be a very productive mode. On & good fish day at one of the best
stands one man will dip 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 passed the fishways.

(0BSCOOK.

This small river was once well peopled with salmon and ale-
wives, and shad are mentioned in an act for protection in 1828.
Three daws, built near the head of the tide, completely destroyed
the salmon, and the alewives were so reduced that not more than
a dozen were taken yearly. In 1861 a wovement was begun by
W. 8. Peavey, Esy, and others of Whiting, to restore the fish.
Fishways were that year built over the dams, and 31 alewives were
placed in the lakes at the head of the river. The nambers of the
fish have 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. Bearcely any fishing as yet, the people
being sufficiently provident to understand that it s of prime

tance that the river should first become well atocked 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  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 canght not more than 100. The cultivation
of the alewives iz thus satigfaetorily. Salmon have not
yet been in bat might be . Itisa trouy
stream, not yet invaded by pickerel.

Drnxy's.

In its primitive state this river abounded in salmon, shad and
slewivea. The shad disappesred early, bat the salmon and ale-
wives continued with fluctuations in numbers to ascend the river
until 1846. Bince the first settlement of the country there has
been & dam at Dennysville, near the mouth of the river, bat a broad
Wastoway throngh » patural channel at one end of it allowed the
pessage 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 gomeral impression that not one waa left:
a few were, bowever, occasionally seen by persons about the falla.
The saimon could atill breed in limited numbers below thia dsm, and
were never entirely destroyed. In 1858 thess upper mills were
burned, and the dam destroyed. This allowed the fish agsin to
ascend the river, but the alewives were still shut out from Meddy-
betwps lake, their nataral breeding ground, by = dam at the outlet;
a fishway 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
get-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 s 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 mu
titade did they comre during the last season that in four hoars six
dip.net,g took 60 barrels.
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of days. Every salmon that approaches the dam is doomed. If
there were s fishway but fow would ever suceeed in entering it. We
are happy to state that the mill owners evinced s very laudable
readiness to do their part by constructing and maintaining fishways,
but they with reason ohjected to being compelled to incur the neces-
sary expense, unless suficient restriotion be put on the fishing below
to insure that the outlay ehall not be in vain. TFor the present we
suggest the probibition of all fishing for salmon, shad or slewives
within half a mile of the Union dam, or in any part of the river
above for several years. '

The St. Croix being a boandary 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 officinla
of the Domirion, but suggest that such a conference should be had
at an early day.

RECAPITULATION.

To recapitulats, 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 axperienced at the beginning of the present century.
Since then mauy rivers have become almost entirely dapopulated,
and we do not think one in the State can be found that has main-
tained its fisheries in a fair degree. Salmon bave been utterly
extinguished in the Monsam, Saco, and Cobscook, and a further
examination would probably show the same fact in relation to other
rivern.

Cavses OF DECAT.

The causes that have led to the present state of things are—

First—Impasgable dams.

Becond— Overfishing.

Third— Pollution of the waler.

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 88y Whut sbare 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 obstractions; 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
reschiog those places in which alone it can reprodnce its kind, it
must soon become extinot, 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 slthough the eggs might
esoape from the fish in tide waters, they would never be deposited
in the manner which is esgential to their development, and no young
would ever come of them; the oid brood would in & fow 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 corvesponding 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 & state of nature we find that other things being equal
the produce of a number of rivers js in exaet proportion to the ex-
tent of their breeding grounds. We can never expeot the Denny's
river to prodn¢e as many sslmon as the Penobscot; nor can we
expect the latter to produce so many with half its tributaries cloged
as when they are all open. Again, these fishes are strongly attached
to old haunts: they always seek to return to their native sireams
and lakes : there are thns many distinct communities of them, nsing
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 eould with certainty
distinguish by their appsarance many separate bands of alewives ;
one belonging to the Eastern river, one to the Beven Mile brook,
snother 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 SBebasticook 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 eritical of all seasons, the breeding season

That the dams have had the effect attributed to them is indisputa-
ble. The bistory of our fisheries exhibits plainly that whenever a
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bigh dam has been erected across a river the fisheries above have
at once ceased; those immediately below have for a year or two
flourished unwontediy on the multitudes stopped by the barrier, and
then they, too, bave declined ; that the total produce of the river
hag 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 dama 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 sitnations,
and moat rivers have a certain extent of fresh water below any ob-
structions that have been erected. Their effect on bass iz much lass,
beoause 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;
thers are no salmon, few shad. The Saco bas an impessable dam
at the head of the tide, siz miles from sea; there are some shed,
but no salmon. The Kennebec has an impassable dam at the head
of the tide, forty miles from the ces, there being balf 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 hna-
dred per year,) a quarter of & million of shad, and more than
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 ezcessive fishing, for its
action is more graduel than that of the dams; nevertbeless we be-
lieve it has had a very important influence. In the case of striped
bags it has been the main agent of destruction, and that species 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;
fower eggs result in fewer fish. To be sure the fecundity of fishea
is sush that they will bear a great drain upon their numbers before
a decrease becomes perceptible; but there must be a point at which
thoir reproductive powers will fail to make good the numbers do-
stroyed. To ascertain this point, to know how many fish may be
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uged up in the dye-house; wor is it probably injurious to animal
life. Woollen print works would, perbaps, 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-
¢ine,} and many other substances. But it weuld be a great mistake
to fancy thess 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-
ors to ‘ work themselves clean.’” Analyees of sataples of the water
of the Merrimao, taken helow 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 graing
of solid matter to the gallon, conaisting not of conventrated poisons,
but chiefly of harmless salts of lime, iron and ammonis. * When
wa add that a gallon of average Cochituate water contains about two
and a balf graivs of solid matier, 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. Bui we
must not go on so fast as to assume that therefore there is nothing
in this water to disgust and drive awsy certain kinds of fish. The
niceness of some fishes shows that, despite their defective organiza-
tion in this respect, they bave  sense that answers the ends of taste
and smell.” ‘‘Nevertheless, one fact of great importance may be
derived from these anslyses, namely, that if foul water can be eon-
fined, for a short distance only, to one side of a river, it will be
purged of sl its active poisons, and will be jn a condition to join the
main current. In such s case, the centre and opposite side of &
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 shiftiess habit of shovelling the lime from their
bleaching boilers into the water, the brooks on which these mills
stand run the risk of being quite depopulated. Nor are dye and
print works quite innocent of making unnecessary dirt. It is their
practice to throw sediment from their vats, and wany 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 & river, because it demands s large quantity of
flowing water; end were the pollutions confined within these
reasonable and necessary limite, the difficalty of restocking large
rivers with fish would be much dimiuished, or quite done away with,
In a word, a fair stream is a mechanical power and a lavatory, but
it is »o¢ 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 has
been much overrated. That it is directly injurious to the fish hss
not yet been demonstrated; and extended observation has not dis-
covered an instance in which fish sre 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 = mail.
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 seck new pastures.

REMEDIES.

To reatore the sea fish to our waters these conditions are essen-
tisl:

First, that fishways be built over all impassable dams,

Second, that excessive fishing be prevented,

Third, that the waters be not poisoned.

Fourth, that in some cases fish be bred in the waters to be
restocked.

The construction of fishways demands a careful elucidation;
gince not only is that the prime condition of success, but the doubt
enveloping the matter has been the great bugboar which bas caused
many thinking wen to consider it impossible to bring the fish back.

Salmon and alewives are known to eaaily sarmount a very con-
giderable fall, if it only be broken into a number 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 & long inclined rollway, where it acquires such
velocity thet fow fish can stem it, and at the same time spreads out
into & 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 has been preposed to open holes throngh the dams
at the bottom of the stream; but through sach an aperture the
water would rush with a velociby that the fsh might be unable to
stem; and besides, it would be cut of reach, incapable of regulation,
wasteful of water, snd very dangerous to the dam. A straight sluice
from the crest of the dam to the water below, with an essy grada,
has been tried, but baving nothing to check its velooity, the water
acquired in a long sluice & momentum that the most vigorous fish
could not resiat. 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 asoended by fish have many boulders
or ledges in the way, forcing the water to purane a crooked path,
making & succession of plunges, whirling snd eddying in rocky
hasins. It was found easy to imitate this, by putting inte the
straight sluice something to check the force of the’water, or by
bailding & series of basina into which the water should suceessively
leap. If the fall is over a ledge, a very satisfactory wey may be
sometimes constructed by throwing up stones in such a manner as
to check the current and form hesins or eddies, as is done at Dama-
riscotta.

In Burope fishways bave so far as we know been only used for
salmon, and have generally received the name of “galmon laddera »
and * salmon stairs.” They have been constructed in various ways,
and have been found to answer the purpose for which they were
designed; but being ounly for salmon they might not snswer our
purpose, who have to deal also with shad and alewives, less vigorous
fish ; and they all scem to be rather wasteful of water. Itis un-
necessary, however, for us to go abroad for information on this
poizt, For many years fishways have been auccessfully built on some
of our own rivers, and continued experiment bas at last developed
a style of construction which we present, believing that it combines
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covered heavily, to prevent it from destrnotion; and a cover
every case will be found advsntageous to the fish. If in an ex
posed position, the covering may incline towards the middle of
gtream, in such a wanner that any floating material that may
thrown upon it may slide off into the river.

The style of construction here recommended has been adopte
in nearly all cases on the Merrimac river.

This fishway is not an experiment. It is already a demonstrated
success. It has 80 far been wsed mostly for alewives, but through
those at Bast Machias salmon and shad pase every yesr. There
are many incredulous people who utterly disbelieve that it is
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 Iying in their bays in such dense bodies that not one
can turn aroutd withont the permission of its neigh is more
convincing than any arguments that could be presented hpre That
they are woll adapted to the wants of saimon we cannot doubt. In
Europe, partienlarly in the British isles, the construction of
“salmon ladders” over dams has been practiced with com e
success for many years; and the structures have generally beem
more difficult than those in use with us. Aa an ibstance of the
rendiness with which salmon pass up through s ladder, we quote
from Mr. Thomss Ashworth: ‘I may state that I own an extensive
salmon river, where at about half a mile from the tidewny there is
an insurmonutable mill weir (or dsm,) with & well-constructed
salmon ladder over it. I bave no doubt that 40,000 sslmon annu-
ally pasa through an opening at the top of it only two feet in
width.”  This ig the river Galway, which yields now 20,000 salmon
yearly. 1n 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 disappesrs before reaching the
lower lake. Over this porons ground was Iaid an jron trough 1,000
feet in length and of sufficient capacity to carry the water and fish;
this leads to the bottom of & salmon ladder thirteen feet high. Sal-
won 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 dama, and as far a8 our observation has ex-
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tended, there haa beett a very general readiness to comply with the
requirements of the law in that respect, whenever there is sufficient
agsurance that the State will pursne such a policy as shall insure
somue practical results,

Ezcessive fishing must be prevented. This proposition is self-
evident, and needs no demonatration. But the specific measures
necessary 10 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 laborious and un-
productive modes. It would be eagy 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 fisher-
ies econowmically, for fish that cannot be caught and used are of ne
value. Again, the use of the dip-net might, on some rivers, be the
very best way of taking fish; but on the broad, tidal waters of the
Penobscot or Kennebeo it would be a very unsatisfactory instrument
of capture. Thus the same regulations would not be suited te all
rivers. 'This fact has been recognized in the legislation on this.sub-
jeot, and each river, and in some cases each tributary, has its pecu-
liar taw. Besides the mauner, the time and place of fishing may
be preseribed hy law in such a way as to prevent excessive fishing
allowiny it to prooeed only on certain days and seasons aund in par-
ticular places. But to enable us to recommend speeific measures
for general application would require a more carefal study of local
circumatances and existing laws than we have yet bestowed. The
legislation of the State on the fisheries has been voluminons The
whole number of acts on the statute books is not far from two hundred.
About one bundred and fifty of these are in foree at the present time,
Their provisions are extremely varied, being mostly of a local ehar-
acter. A thorough revision of them Js very desirable, that as far as
possible they be incorporated into o general act; and thas if local
regulations are still necessary they may be based upon sowe sys-
tem A portion of these laws relate to the fresh water apecies, and
80 far u8 relates to trout and other members of the salmon family in
the inland waters, we sball in this report recommend a general law.

The waters must not be poisoned. Some euggestions on the
prevention of this evil are contained in the extracts we have made
from the report of the Massachugsetts Commissioners. We have not

6
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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-
pasaible dems.  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, 240 bbla.

Red Beach. Alewives bred in a lake, by U. 8. 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, u fishway was constructed over a dam twenty-
8ix feet high, and the alewives in large numbers passed through it
to the waters above.

It would seem almost too early to spesk of success on the Moer-
rimac river, but the Massachusetts Commissioners announce that
salmon and shad have ascended the fishway over the high dam at
Lawrenoe, and been seen above.

In Canada the salmon rivers had by neglect — just such neglect
a8 they bave received in Maine — been reduced to an slarmingly
small yield. The government addressed itself in earnest to the
project of restoring them to their former abundance. Striet laws
were enacted, compelling the erection of fishways, preventing ex-
cessive fishing, and protecting the fish during the breeding season.
A rigid enforcement of these Jaws has resulted in a marked improve-
went : galmon 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 made that civilization is incompatible with the
existence in abundance of the migratory species. The Vermont
Fish Commissioners state, from personal observation, that the
salmon j8 now the most abundent kind of fresh water fish for sale
in London, and that the price has declined within a few years from
four ghillings to one shilling per pound  Awmong the many instan-
ces of successful cultivation we will mention the most prominent,
that of a small river mentloned by Mr. Ashworth, at Ballisodare,
in Ireland. It was originally destitute of ealmon, being cut off
from the sea by three perpendicular falls of an aggregate height of
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dnced must possess certain negative quslifications: 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 babits, having tender, toothless mouths, fitted only to feed
on pmall, unresisting creatures; and would therefore be harmless
to other species. There is some reason to believe that much of their
food consiste of minute animals which entirely escape the common
species, such as trout and perch. There is already in many of our
waters one speoies of Whitefish, which is well worth dissemination,
abounding in the waters of the 8t. John, and found in less numbers
in Mooschead and the Schoodic lakes. Its weight is generally less
than a pound. The whitefish of most importance abroad and proba-
bly a separate mpecies fror ours, is the principal food fish of the
Great lakes, ( Coregonus sapidissimus, 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 2% lbs.
Dr. Garlick says: * I regard this the best fish in the world. It
can be said of ib, 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 using salt with it. And what i strange, no one knows what
it feeds on. I have opened the stomacha of hundreds of them, ard
never found a particle of food, mothing 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 yproperly pre-
pared. But you can never transpors 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 about the first of July, and at that time were
about an inch and a balf Jong.  Although T took great pains to keep
them alive, they would all die within fifteen minutes after finding
themselves caged up. So if you get these fish you will be compel-
led to transport the ova.”
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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 & whitefish in Lake Winnepe-
ssukes, 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. H.

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 8t. 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. 8. T. Tiedale of East Wareham,
Mags.,, we have the following: *They were introduced to the
waters of thiz region by myself, i 1850, 51 and ’52, to the ex-
tent of some two hundred, with which I stocked some ponds in this
vicinity. They were procured at Baratoga lake, N. Y., and bronght
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 sjze. 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 hag 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 lst, with stringent law for any
violation. 'They spawn in May, in four to ten feet depth of water,
excavating shallow basing, where they remain protecting their apawn
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
captare, rank in the first class. They are now taken in two of the
ponds first stocked ; others were stocked, but being smaller are not
so much fished. I stocked alake in New Hampshire lust 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 go that in a few years the result will be satisfactory. My
plan is to cateh the fish, keep them in tanks or cans until they sre
bardened, then forward. The success of introducing black bass into
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With regard to the introduction of new varieties we will say that
we have commenced some experiments with a view 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-
gion it is now too early to predict the result. An attempt was made
in the fall to obtain spawn of the Sebago salmon, and with much
difficulty a small lot was obtained ; but the illegal practice of gpear-
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 ih hatching troughs erected in
Manchester. A quantity of the eggs of a species of whitefish
(Coregonuz) of Lake Winnepesaunkee were received from Mr. J. 8.
Robineon 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 ove of them a few were saved alive,
and are now incubating. We hope thet these oxperiments may be
continued until some practicable way of transporting the whitefish
eggs may be sscertsined. With the black bass, nothing has yet
been done. Their spawning season is in May and we had not arriv-
ed at any conclugion in regard to their merits, in season for opera-

ting last May.

ProrEcTION 0F FRESE-WATER Fisa.

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 i necessary to preserve
them. Tt is notorious that they are rapidly becoming scarce. Not
only through the thickly settled sections but in the waters of the
interior the dimination is very marked. Gentlemen who have fre-
quented Moosehead lake sll agree that the trout in that lake have
fallen off in numbers more than one-half within the last ten years.
The same story 18 told by all the old residents. At Moose river
bridge the decrease is said to be even gregter. 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 sslmon. In many of
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need a demonstration ; but we will cite some facts to show the ex-
tent to which this has oceurred. ¢¢ All of the ponds and sireams,”
says Mr. C. T. Chage of Dixfield, * which ewpty into the Andros-
coggin from the north above the outlet of Wayne pond were origin-
ally atocked with trout exclusively, excepting the small fry, such
as minnows, smelts, chubs, shiners, &e. The streams emptying in
from the south were stocked mostly with pickerel, catfish, brindle
perch, with the small fry named wbove. Many of the ponds and
streams etnptying in from the north have been supplied with piek-
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 gide were stocked with trout and no pickerel,
aud those on the east side below Skowhegan with pickerel. We
bave a succinet zecount of the introductien of pickerel to the waters
of the Cobbosses Contes from Dr. James Cochrane of Monmonth:
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 intreduced into the Cobbosses stream above Gardiner from Ne-
huwkesg pond, east of the Kennebec,— (s¢e Mr. Boardman’s article
on Kennebec county in Agricaltural Report for 1865, page 158).
Of the results Dr. Cochrane saye: ** Previous to their introduction
white perch and trout were abundant in the ponds, now the perch
are less abundant and the trout are neerly destroyed.” In the Bel-
grade lakes the same thing occurred later; it is said to be twenty
yoars gince the pickerel were first introduced, but they have already
become more numerous than the trout, and the latter are becoming
very scarce. Further north, we find that pickerel were brought
from Madison pond 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 {ime trout were very abundant, but
now bave almost entirely disappeared from that portion between
Chain lakes and Grand falls, while the pickerel have become nu-
merous  There are eaid to be pickerel in Pierce pond, but no far-
ther north in the Kennebeo valley. Williamson says: ¢ This species
of fish wag first brought to Penobscot county in 1819, and put into
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Davis pond in Eddington, where they have increased surprisingly;
pat they devour the white perch, which is of as much or more value,
and their immigration has not received much welcome.” Pickerel
were unknown to tbe upper Penobscot previous to 1824, That
year they were introduced into Mattanawecook dead water in Lin-
ooln, and they bave now reached Seboois Grand lske, at the head
of Seboois river; on the west branch they have not yet reached
Milinocket and Pamedumcook lakes. From the Penobscot

were transferred to the 8t. Croix twelve or fourteen yeara sgo, by
carrying s number of them from Baskahegan lake to Little Mus-
quash lake. From the latter lake they have apread into all the St.
Croix waters; the trout (Salma fonialis) has given place to them
on the lower lakes, but the Schoodic salmon snd togue stand their
ground better. From the St. Croix they have been transforred ¢o
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.

Tt is worthy of note that in all these cases the pickerel bave in-
creased rapidly. Dr. Cochrane says that eight pickerel were put
into Cochnewagsn pond in 1825, and in 1833 they had increased
to such an exztent that be was able to eatch a bandsome string of
them, averaging three pounds in 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, bat we are not
aware that it is less nutritious.

We advise that legislation should forbid the introduction
pickerel into any waters where they do not now exist. The same
prohibition should rest against sunfish and yellow perch, and the
indiscriminate introduction of black bass should not be permitted

The laws for the protection of tront will apply, to a certain ex-
tent, to whitefish, togue and ealmon. These spawn in  fall and
togue and salmon are then unfit for food ; ever the whitefish is not
go good then as at other seasons. In the principsl habitat of the
latter fish, the Madawasks region, it forms a very im nt part
the living of the inhabitants, and we are not sure that tan
there be taken in sufficient quantity for use in any other 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 i 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
gystem 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 highly estecemed varieties. What shall be
dope, then, for the protection of these waters? The speciea already
there will stand overfishing better than any of the trout family, and
therefore need less protection. We hardly think there is any den-
ger of exbaustion by fishing with the hook alone. Tie spear and
net are used with more effect upon pickerel and white perch. In
waters where there js any fair probability of the trout regaining
possession, it might be well to protect them and remove the restrie-
tions on spearing pickerel. But where there is no prospect of mak-
jog 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 distivetion in favor of the former,
whick is one of our best fishes, lacking only in size; but the extent
of the injury done by the pickerel is not sufficiently clear; they
geem to flourish well in the same waters. Anebescook lake is, at
the sawe time, the most productive of pickerel and white perch of
all the lakea of that system. Yetit is probable that the perch would
be mmore numerous without their persecutors.  We think some care-
ful observation is necessary to determine whether more food is pro-
duced from @ 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 whather one of these should be
protected at the expense of the other. We therefore refrain from
recommending sny 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 perbaps this action i not yet necessary.

The use of nets, other than dip-nets, should not be permitted in
the fresh waters, so long ag there is free fishing. Yet we are aware
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APPENDIX.

Easav on the Practical Cultivation of & Salmon Fishery, addressed te the President and
Couneil of the International Congress, to promots the Cultivation of Flsheries, held
at Aronchon, 1866, By Thomas Ashworth, Bath, Bogland., {To thin Bassy was
awarded the Frenoh Medal, 1866.)

Introductory Remarks.

The salmon fisheriea of Gréat Britain are naturally very prolific;
but it s 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 babits of the valnable fish—the
salmon.

The inhabitants of the waters afford vast quantities of wholesome
and nutritioug food to the public, and by the study of salmon culii
vation in our rivers and streams, useful renovations bave been made,
both in legislation and culture, the results of which—both to the
owners of salmon fisheries and to the general public—are now be-
ginning to demonstrate themselves throughout Great Britsin.

When salmon place their eggs they may be seen and protected,
wheress sea fish carry on their operations far beyond the care or
knowledge of man.

The sslmon is & migratory fish, ever on the move; some of them
must have travelled hundreds and others thousands of miles daring
their lifetime between their feeding and breeding grounds, and it is
only by the stesdy 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 wishea to succeed will find that
he must labur diligently and carefully; that he must not despair
after repeated failures, but gmietly work on, in spite of opposition,
till ke obtains the fruit of his labors. One thing is perfectly clear
—nunless the young salmon are bred, and the parents protected from
their enemies, there can by no possibility be any quantity of galmon,
for the same reason that if there are no lambs there can be no sheep.

7
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the development of enterprise—the invention & more skilful ap-
pliances for the capture of fish; and the diwovery of new grounds
and fishing banke, not previously known to exist, in the bostom of
the sea.

The Commissioners state that London alone consumes 80,000 tons
of sea fish, not estimating salmon, hervings, sprets, eels, crabs and
lobaters, oysters, mussels and shrimpe; this, in the sggregate,
greatly exceeds in weight the eonsumption of beef in London. They
further state, ** The most frequented fishing grounds are muech more
prolifio of food then the seme extent of the richest land. Qnce in
the year, an acre of good lend, osrefully tilled, produoes u ton of
corn; or two or three hundred pounds’ weight of meat, or cheese ;
the same ares at the bottom of the ses, on the best flshing grounds,
yields a grester weight of food to the persevering fisherman every
week in the yeur.”

“ Five vemsels, in a single night's fishing, brought in 17 tons of
figh, 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.”’

1t we estimate the annual profit of 50 acres of the best land at
£2 per acre, that is £100, and compare this with a single night’s
fishing of five vessels, produoing 17 tons of fish, at £7 a ton, eay
£119, we may form some ides of the wonderful powers of produc-
sion of a ** fish farm ”’ at the bottom of the ses, which, withont any
expensive tillage, produces more food in one night than a simslar
ares of the best cultivated Jand in an entire year.

1 am not aware that any accurate calculation has been formed of
the annual yalue of the produce of the British fisheries. It is
nearly certain there is yet a vast extent of fishing ground undiscov-
ered at the bottom of the ses, and of its extent it is impossible to
form any accurate estimate.

The fishing grounds of the deep sea, as well as the rivers, are
gubject to constant fluctuations in their productive powers, arising
among other reasons from the fact that one class of fish depends for
food upon the breeding capabilities of others. Tt muy be assamed
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 loealities become so denuded,
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ghelter. The smallest streams are found, in srea, to be the mes? 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 ovetbung by brush-
wood, or banks of earth and'stones, under which the young figh
esenpe readily from sipht, and into which larger fisk do not go, as
there ia not sufficient water to cover them. Here the young fish,
being beyond the reach of ibeir more formidable enemies, who de-
vour them when they can, remain in safety till they are about three
inches long.  As they increase in size, they follow the stream into
desper pools. and thence migrate to the sea. T have in my fishery
one stream divided into two tributaries of not more than from three
1o six feet in width, with springs at the bead of it. This is o favor-
ite vesort for spawning fish ; they will swim into this small stream
with their backs frequently sbove the water, and where a boy with
a stick might kill them with the greatest ease; and yet, when dis-
tarbed in their operations of spawning, they can only be driven awsy
for a few minutes when they will return to the same gravel bed to
complete their work. It may be readily coneeived 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 shallow streams we find
* 1o 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 has ever seen an annual migration of thousands of
smolts to the sea, and who then considers how comparatively fow of
these ever return as full-grown salmon, must not be surprised at this
when we kuow that they are destroyed at every stagoe of their exis-
tence, both in the ses and river.

Constantly pursuing a perilous, vagabond life, snnually travelling
from the ses to the sources of rivers elevated handreds of feet, in
order to get to their natural breeding ground, they come in contaet
with every imaginable enemy, difficnity and obstruetion, of which I
shall spesk hereafter. )

Fucts have proved that the largest fish are canght in the larg“'.“
rivers, yet salmon Tesort to very small ones—the Furbagh river, in
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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 nataral or artificial
obstructions, the salmon extends it operations to the extent of these
new stresms, and soon ocoupies every available portion of every river
that is accessible,

Requisitez of a Salmon Fishery.

My object being to point out the indispensable requisites that
coustitute & prolific and well conducted salmon fishery, I shall now
enter into the natural history of the salmon. In the firat place, we
may assume that no river can be productive of a jarge quantity of
fish, unless it possesses an asdeguate extent of suitable breeding
Zrownd. Salmon can only be bred in fresh water, and it is in the
smadl streams or upon shallow gravel beds alone, that they can be
the most successfully hatched and reared, and alse in clear rippling
currents, free from mud and pollutions of every kind. This is
evineed in the natural instinct of the parent fish, which always in-
duces it to select such places ns these. The sluggish portions of a
deep river with mud baoks, are therefore of no value for breeding
purposes — if the ova should be deposited in such placos it would
g0on become enveloped in mud, would be unproductive, or the young
fry when hatched would die from the want of aerated and pure water.
The next requigite is an adequate stock of breeding fish to ocenpy
the spawning ghound, every yard of which should be fully sowed
with ova If the number of parent fish should be insuffivient to
asooomplish this object, just in the same proportion will the fature
catch fall off, and she profits be deficient. The young fish must be
produced in great sbundance, after which it is easy to devise the
menna of catehing them when adults, and in dry seasons it is not
difficult to destroy too many, to the injury of fature years. To
prevetit any excessive destruction, the law in Ireland has wisely pro-
vided that 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 ainke nets, bag nets, or “ fixed engines,” fixed or fastened in any
way, shall be used, and that every salmon weir shall have & queen’s
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dated, and be converted into what we denominate a ‘‘seversl 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 smount of valeable
and nutritious food for publio use to the extent, in Treland alome, of
probably £100,000 annually, in which conntry the cultivated salmon
fisheries now yield, in money value, ahout £ 850,000 anoually.

Many of the rivers to which I have alluded as unproductive, poa-
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 Doobulls, 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, aud efierwards
returned to the place of their birth, and were caught in this small
stream, although vhey might have resorted to other wnuch larger con-
tiguous rivers. As an instance of the importance of protection to
the salmon daring the breeding season, and as an evidence that thiy
principle meets with public approbation, I need only mention the ag-
gregate amounta of money raised for this purpose, as stated in the
Comumissioners’ report. They say, ‘“ The gross amount ruised from
License duties for the protection of the fish in the close sesson wag
in 1863, £5.892 Ts 64.; and in 1805, £6 722 163 8d., being an
inereass of £830 9 24. as compared with the largest revenue ever
previously raised for protection in Ireland.”

I have made some allusion to the largest as well as the smsllest
of aur galmon producing rivers, I may now add » few remarks upon
these latter rivers.

It ia only when the fish bave passed through the brackish water,
at the junction of sea and river, aud urrived in the upper portiona
of the river that they are caught by anglers. Nature appears to
have endowed them with a certsin instinet, which induces them to
surmount the greatest obstrustions (short of a mill weir of six feey
ju perpendiculsr height) in order to get to the mountain streamsg
that bave gravelly beds. [For instance, at Maam river, county (al-
way, the fish pass throngh, for twenty-eight miles, a lake in which
they do not spawn, to the foot of a mountain more than 1,000 feer
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high; in fact, the summit of this mountain at Glenlusk i3 marked
1,486 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 & 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 sca! Such is the avidity with which they will seek
any place suitable for the purpose of reproduction, and this instance
appears to we one of the atrongest progfs of the absolute necessity of
making the rtvers accessible, since we find these Masm streams most
prolific, as they are stocked with yonng 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 shel-
ter and sustenance.

Cultivation of o Salmen River.

I shall now proceed in my endeavor to deseribe what I consider
to be requisite for the practical and sucoesaful cultivation of s ssl-
mon river, as I only wish to apply practical principles to the sub-
jeot. In the caltivation of land both gkill and eapital are indis-
pensable requisites : the soil has to be ploughed and manured, and
the seeds sown and cared for before the crop can be reaped; the
cattle and sheep mugt be watched, protected and fed with grest
care, in order to produce profitable results; we will consider & river
to be & ¢ fish farm.” requiring an analogous treatment in order to
produce similar results, and the question arises, How is this to be
effected ?

Upon the subject of artificinlly propagating salmon much hes 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 tbe natural history and habits of
this fish has been obtasined; 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 ipstibet 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 propagstion of galmon
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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 onein 8,000 ever became market-
able,

But very few salmon have been caught and identified as the pro-
duce of the Stormontfield ponds in ten years, yot a great benefit has
been conferred on the public; inssmuch as there is no doubt that
the ova have been hatched more safely, and the offspring better pro-
tected for fiftean months than would have been the case in the river;
and an amount of information as to the natural history and habits. -
of galmon has been obtained, of which an aceount has been publigh-~.
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, us Mr.
Ffennell once saw twenty-six salmon fry taken from a black pol-
lock; thus a ses fish worth sixpence in the market would, as this
rate, consume in three months, at twenty-gix per day, upwards of-
2,000 young salmon, which, if they could have returned to the.
river, and been caught, would havo been worth £500.*

Man is another great enemy, not 80 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, dams, dykes, and fixed engines. These natural
as well ag artificial obetructions may be removed or overcome by
ladders, as has been the case upon my own fishery, yet it requires.
gkill, 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 aalmon from its sources to the sea.

We have no means of destroying the nataral enemies of the sal-- .
mon in the ses, but in the fresh water we can increase the salmeon.

* The ehemilea of the salmon are, according to Mr. Frank Bookland's Iist, as follows : -
To the eggs— foods, droughts, fropt, mud brought down by the stream, tromt, water
shrimp, beetles. To the young fish——trout, other fish, larves of dragon-fiy, water-hestlea, .
especially Dytiscus, ducks, aad many other water birds mad rsts. To the adult fish—
porpolses, cormorants, hakes, black pollook, seals, fishing frog, Lophius piscasorive. The
grenlest enomy of all is man, ¥iz., poachers, who kill the parent fish st spawning tlwe,
and by erecting welrs aoross the streams, and thereby, while prevapting them geltlng
to their apawning grémnd, deatroy their power of reprodumation.
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by protection snd care, or we may destroy them by capture. Over
the insect tribe in the rivers we have no control, abd even if we had,
it would be unwize to interfere with them, as their larvie, as well as
the insects themselves, are the principsl food of young fish; but we
may sappose that far more of the ova of the genus Salmo are destroy-
ed by insects tban by all their other enemiea put together.

The trout, the pike, the otter, and fowls are also very destrustive,
but the dragon-fy 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, nssisted by water-beetles
and numerous other insecta.

Is it possible to overcome these difficulties by any other means
thun by artificial propsgation? And if not by what means are we
to procure the requisite ovs, and rear the fish in sufficient quantitiea
for fifteen monthe? If this system cannot be carried into effect prac-
tieally and profitably, then we have no other left, but the eflicient
protection of our rivers by clearing them of destructive pollutions
and affording a free passage for the fishes from the mources of the
rivers to the sea.

In the production of non-migratory river fish, as trout, the arti-
ficial system may be successfully applied, as has been proved by Mr.
Frank Bockland.

Now, with regard to profit; desling commercially with this im-
portant natura] history question, we must admit it is one of the
greatest magnitude, yet at the same time, with the facts I bave
stated before us, who can say that any qoantity 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 auch insignificant returns of saleable fish ?

The powers of reproduction are 5o great in salmon, that in a large
stock of parent fish, well protected from poachers in the breeding
geason, would appear to consist the best mode of increasing the quan-
tity ; unlike cattle they require no houses, feeding or care. But in
the breeding season they pass, as I have etated, into the smallest
streams, and can be killed by the simplest and rudest im ta;
and to prevent this, I mysell employ about one hundred and twenty
water bailiffs vight and day to protect them from injury, withouy
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which they would be killed, arfd their eggs destreyed; great atten-
tion must therefore be paid to the system of protection. The follow-
ing statement will prove how for this system bas been successful
upon my own fishery, at Galway, in Ireland. This fishery had been
allowed previously t0 run to waste, and it requived judicious care
and capital to bring it into a remunerative state of cultivation, all
of which have been bestowed upon it.

I shall 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 brecding-ground having heen
previously extended by the construction of fish-paases and ladders
over mill-weirs and obstructions, and by increasing the protection
to the salmon in the spawning season upon the whole of the beeed-
ing ground. The number of fish caught was in the following years
as under:

Balmon and Grilsa,

1858 the number taken was 1,608
1854 & o 3,158
1855 i K 5,540
1856 ¢ u 5,871
1857 “ 4,857
1858 i # ' 9,639
1859 “ . 9,249
1860 o ¢ 3,177
1861 ¢ . 11,051
1862 ¢ b 15481
1863 b . 17,995
1864 o i 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
gitilar ;
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This year, vis., 1852, the breeding establisbment at Btormontfields
wes commenced, and — with the netting season reduced by nineteen
days— together graduslly produced a good result, as the rental of
the Tay, was increased thus:

z s 4

In 1858 it rose to 8,715 17 6
1854 j 9269 65
1855 s 9977 13 6
1858 e 11487 2 5
1859 & 12,884 14 0
1860 £ 18,827 10 3
1861 & 14109 16 7
1862 6 14,080 12 0
18638 B 14,257 16 6
1864 2 15,000 0 0

T do not suppose that any stronger evidence can be sdduced in
support of the necessity of not killing 100 many of the parent fish,
and of adequate protection to them on their apawning ground.

I bave no doubt that fish, like other animals, also suffer from dis-
4868, as no two seusons are alike productive; vast quantities are
seen going to the sea, yet from some unknown causes we may bave
a bad season, snd but few be caught. In very dry sessons they re-
Toain in the sea, and about the mouth of the river, when too many
are in consequence caught ; whilst in wet seasons thoy 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 millicns they can never be found in the market by
handreds.

Success in Salmon Breeding.

Altbough T was the firet to try the experiment of breeding sal-
mon artificially in the United Kingdom of Great Britain, and 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 fish, but in
consequence 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 conld econtinue to kill them til
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 Mareh 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 whick goes back to the year 1228. The
galmon are prineipally eaught within two miles of the sea, by eribe,*
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 lakea.

There are fourteen rivers with gpawning 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, wpon 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
wiles, i composed of deep pools, sluggish in some places, and in
others of precipitous rocks.

There are eleven rivers, of the length of 110 mﬂas, 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 haa 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 whish the asoanding fsh pass, but caunot
retura,
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the construction within one year of *‘ queen’s gaps,” or free passes
in all fishing weirs across rivers, and all those that now
exist to not less than one-tenth part of the width of the river, these
to be placed in the deepest part of the stream, with an un
rupted free passage at all times  The same principle has since been
applied to England, thereby to prevent the poesibility of extermina-
tipg too large a proportion of the stock of breeding fish. The su
jeet is placed under che care of the Fishery Commissioners. W: ter
bailiffs are appointed to traverse the banks of rivers, to examine
fisking weira, dams, engines, &¢., to enforce the observance of the
sonusl and weekly cloge time, by removing the obstrmctions and
seizing the nets and engines illegally used ; are also empow-
ered to seize foul fish during the annual close time season, and all
fish passes, weira, and the queen’s gaps must be open to their in-
spection. They have the general powers of the 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 resulte arising from
a judicious system of legislation for the protection of the salmonm,
a8 we have bad periods of great prosperity in our salmon fisheries
succeeded by periods of equal depression, amounting almost to an
extinetion of the species (in particular rivers), which have
from mistaken legislation und other causes to which I wish as
as possible to allude.

It is well known that the salmon ean 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 ses, 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 sslmon during the spawning sesson. Seotland may
be considered the richest known salmon- : , and at
a very early period it was found requisite to enact laws for the pro-
section of the salmon fisheries ; it is stated that as early as the year
1030 a law was passed in Scotland rendering ** the catohing of eal-
mon fry and old salmon duriog the spawning seuson punishable.”
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A gimiler law was passed in England in 1285. Another in Seot-
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
wag 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 L) 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 ses during the
smolt time, under a penalty of £10; and under James IIL it was
enacted that all these laws should remain in force. In 1489, under
James IV., it was enacied that the sheriffy should be ordered to de-
stroy all illegal engines; in 1563 & still more stringent law was
enacted, confirming the previous laws, and inflicting more severs
penalties, and subsequently another and still more severe law was
passed, under Jamea VI., confirming the above laws, and to appoint
dietinguished individuals as conservators over all the rivers of Scot-
land, with full powers to inflict penalties of £200, or to imprison
any infringer. These lawa will evince the care our ancestors tock
of these noble fish; and so abundant did they become, that it is re-
lated in the ¢ Life of Rir John Sinclair,’”’ thet in July 22d, 1748,
no Jess than 2,560 salmon were caught in one haul io the Thurso
river. Since which various other laws have been passed, some of
which bave been found in practice detrimental and others beneficial.
In 1814 the Tweed fisheries produced £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 SBalmon Fishery Aot was passed, 1842; this con-
solidated, amended, or repesled about twenty-six previous acts,
extending over a period of 876 years, from 1466 to 1842. Fur-
ther acts were passed in 1844, in 1845 in 1848, in 1850, and in
1863.

Jo England an act was passed in 1861, and another in 1865, to
ropeal, smend, and improve thirty previous acts of Parliament.
The objeot of these various laws has been to protect the parent sal-
mon in the breeding season, and to prevent an undue proportion of
aduit fish from being caught in the rivers, thereby to sustain & suf-
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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 msy be cousidered as the most snccessful 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 had it not been for the intelligence and enterprise
of a single individual, who erected ladders and enabled the fish to
have uninterrapted access to their breeding gronnd, where alons they
conld reproduce their species, and without having recourse to sny
artificial system for propagating the ova; here wo see nature accom-
plished the whole object so soon as the parent fish were allowed ac-
cess to the spawning ground, and were protectod whilst upon it.

1 shall now allude to the finest salmon river in Europe, the Rhine,
the river from which, probably, the largest nambera of the largest
fish ure obtained in the flnest 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 Eunrope, and is the
least cared for or culiivated. 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 instinot of the fish leads it to the wppermost
mountain streama, abont sixty miles in length, lying between Basle
and Schaffhausen; the first, three hundred miles from the ses, is »
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 threngh the dominions of varions governments. I do not
auppose 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 portiona, supplied with the purest cocl snow
water from the Alps, are inaccsssible 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 gronnd, and in the protection of
the parent fish in the breeding season. In the case of the Rhine,
the fish are bred in & country three hundred miles from the ees,
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passed a general law for the protection of the salmon and treut rivers
in France by prohibiting fishing from the 20th October to the lst
February, and that no fish shall be caught in rivers whose width
ghall not exceed about 20 feet, as they are considered to be spawn-
ing beds, and below whieh width fish shall not be caught except with
gertain implements under atrict regulations, and that ladders are to

be provided by the State 10 enable the fish to pass up to their spawn-
ing ground.

Conclusion.

Tbus then I have endeavored to give some idea of the immense
importance of the cultivation of the waters, and especially of salmon
rivers, a subject which at the present time ia so justly attracting the
attention of the Emperor of the French himself, of philosophers, and
of the whole nation of France.

The remarks I bave 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 caltivation of my
own fishery in Ireland, but I do not wish my experience to end
there. I wish to give it to the pablic in general, not only in Eng-
land but to the friends and neighbors of Englishmen —the French.

France has muny fine rivers which require but the application of
industry, skill and capital, to render them productive of food for the
great and enlightened nation which inhabit it; and I trust the day
is not far distant when the labors of the learned, seientific men of
France, who have teken the study of the French fisheries ander their
charge, will be rewarded by the inorease of the supply of food for the
peaple 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 Pache et 4’ Aquicaltare,” at Ascachon,
I must beg, not only on my own part, but alse on the part of the
galmon cultivators of Great Britain, to cangratulate them on their
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.









