
Biological

& Medical

Serials





i>A irr 1

1

KEPORT

FISH BREEDING OPERATIONS

DOMINION OF CANADA

18 8 9.

PRINTED BY ORDER OF PARLIAMENT.

OTTAWA:
^TKD BY BROWN CHAMBERLIN, PRINTER TO THE QUEEN'S MOST

EXCELtENT MAJESTY.

1890.

r?*



i



P^^RT II.

REFORT

FISH BREEDING OPERATIONS

DOMINION OF CANADA

1889.

PRINTED BY ORDER OF PARLIAMENT.

OTTAWA:
PRIXTKD BY BRO^VX CHAIIBERLIX, PRINTER TO THE QUEEX'S MOST

EXCELLENT JL4JESTY.

1890.



c

7 n

iu^i

(



INDEX
FISH BREEDIXG REPORT.

superintendent's report on fish-breeding operations, 1889.

Page.
Introductory remarks , 5
General statement of work of the several Hatcheries 7
Statement of output of fry and eyed-eggs from each hatchery 7
Statement of eggs collected and laid down in each hatchery 8
Statement showing position of each hatchery and the number of fry annually

distributed from each since erection 9
Lobster, proposed cultivation of the 10
Sawdust, evidence of injurious effects of upon fish-life 12-42

SUMMARY OP OPERATIONS OF THE SEVERAL FISH HATCHERIES.

Fraser Eiver, B.C., Hatchery 23
24
24

Sydney, N.S.



Digitized by tine Internet Arciiive

in 2009 witii funding from

University of Toronto

littp://www.arcliive.org/details/reportonfislicult1889cana



REPORT
OF im. S. WILMOT, SUPEEINTENDENT OF FISH CULTUEE FOE

THE DOMINION OF CANADA, FOE THE TEAE 1889.

The Honorable Chluiles H. Tupper,
Minister of Marine and Fisheries,

Ottawa.

Sir,—I beg to submit the annual report on tish-breeding operations in the

Dominion of Canada for the year 1889, in which will be given the particular transac-

tions which relate to each of the hatcheries, especially as to the number of fish-eggs

which have been laid down in each nursery, and the young fish of various species

which have been bred and turned out of the several establishments during the past
year ; a summary of the work performed at, the wants required for, and the general

standing of each nursery will be included.

There will also be found appended to this general report, the individual reports

of the several officers in charge of their respective institutions in the several Pro-
vinces. In these, fuller details will be given, descriptive of the varied operations

of capturing parent fish, hatching the ova, and distributing the several species of

young fish in the waters of the various sections of the country.

The output of fry during the past year has been under that of former years,

by reason of the reduced supplies of ova that were obtained in the season of 1888.

Great success, however, has attended the collecting of eggs during the autumn just

closed. The gross number amounting to upwards of 136,000,000, or an increase of

some 37,000,000 over the previous year.

Taking the work as a whole the year's ojierations are of the most satisfactory

character, and judging from the numerous applications which are being continually

made by individuals, and public bodies throughout almost everj^ section of the coun-

try, for fry bred at these nurseries to stock waters which are failing, or have become
depleted of their former supplies of fish, but one conclusion can be arrived at,

namely :—the growing popularity of the work of fish culture and the undoubted
benefits which have been, and are to be derived from a judicious application of it as

a supplementary aid to the natural method of producing from the waters of the

country more plentiful supplies of fish-food for the inhabitants generally, and for

enlarging commercial traffic in fish.

It may not be considered as inap^jroxiriate to briefly refer here, to the views
entertained by two of the adjoining countries regarding the importance for extend-

ing in the one,—and introducing into the other, the work of fish culture, with
a view to improve their former extensive, but now somewhat declining fisheries.

The Federal Government of the United States, and the Government of our own
sister colony of Newfoundland are both making strenuous efforts to foster the fishing

industry of their se^jarate countries. The former by enlarging its fish cultural

operations which have been already so successfully carried on by the United States

Fish Commission at Washington, and its friendly co-operation with individual State

Fish Commissioners for the erection of Federal Hatcheries and the taking over, and
working some of the fish nurseries which were built by these individual States; thus
relieving them from carrying on an industry which the Federal Govei'nment con-

siders to be of such general benefit to the whole Union, that the expenditure in

erecting these establishments and maintaining them should be borne ffom federal

grants alone.
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Newfoundland hitherto occupying the position of one of the leading fish coun-

tries of the world and desirous of maintaining that distinction in the future, has also

just acknowledged fish culture to be a means by which to recuperate, and sustain

her cod, and lobster fisheries.

The Government of that Island has secured the services of an expert in lobster

breeding from Norway, Mr. Adolph Neilsen, who has already fitted up on Dildo
Island, Trinity Bay, a fish hatchery of considerable magnitude for the propagation

of codfish and lobsters; his success in breeding the latter during the past season has

been very encouraging, and his convictions are that he will be enabled to turn out

the coming season vast numbers of the young of the cod, and the lobster, to supple-

ment the natural product of these valuable fish in the waters of Newfoundland.
In a further i-eference to the growing popularity of artificial fish culture in

Canada, and in corroboration of the statement, it maybe mentioned that applications

are being made for enlarging some of the present hatcheries, and for building several

additional fish nurseries:—The Fraser Eiver hatchery in British Columbia, by the

almost unanimous voice of the salmon canners there, who are a very important,

wealthy, and influential class of persons, with one accord, give credit, in a great

degree, for the enormous catch of salmon in the Fraser Eiver the past season to the

output of fry from that institution into the tributaries of that river. These practical

men, all lai-gely engaged in the fishing industry of British Columbia, almost without

a dissenting" voice, now earnestly ask that fish culture may be extended by the en-

largement of the present hatchery, and for the construction of additional ones. A
series ol letters, under the signatures of these canners, expressing their views and

faith in the results of artificial salmon culture on the Fraser Eiver, will be found

embodied in this report, and will repay a careful perusal by all persons who may feel

interested in the maintenance of the fishei'ies of the country.

Manitoba and the North-West Territories, though but lately and sparsely settled,

find that in some waters a decline is being felt already in the fish crop, and theynow
ask as a remedy to avert the disastrous results to their fisheries which have been so

sadly experienced in the older settled Provinces, that artificial fish culture be introduced

at once, and that one or more' establishments be erected there to aid in maintaining

the whitefish industry in Lakes Manitoba, Winnipeg, and other waters in the North-

West.
In Prince Edward Island, where a salmon hatchery had been in operation for

some time, but from an unforeseen accident by a freshet in the river, it became
seriously damaged, and its operations have been stopped for the past two years.

The inhabitants, noticing the benefits which have accrued from it in several streams,

now afiply for its renovation, and that it should be placed in a position for active

work next season.

In the the city of Ottawa a fish hatchery has been fitted up, and will be in full

opeiation during the approaching Session of Parliament, having a capacity to hatch

several millions of young fish, of diiferent species, annually. This nursery is on the

lower flat of the present Fishery Exhibition building, and being at the seat of Govern-

ment will, no doubt, add materially to still further popularize the science by making
this an educator on fish cultural matters for the numerous visitors coming to the

Capital. In addition, this establishment will aft'ord an opportunity to members of

Parliament and others for obtaining, both ocular and practical, demonstrations of the

modus operandi of propagating and rearing fish by the artificial methods.



GEXEEAL STATEilENT OF WOEK PEEFORi£ED AT THE SEVERAL
HATCHEEIES IN 1889.

The gross output of young fish of all kinds from the hatcheries in 1889 amounted
to sixty-eight millions seven hundred thousand (68,700,000) and were of the follow-

ing species, namely

:

, Atlantic falmon (Salmo salar) 7,254,500
Pacific salmon (saw-quai) (Onmrhynchus nerka) 4,419,000

Salmon trout (Great Lakes) (Namaycush) 5,140,000
Brooktrout (speckled trout) {Salmo fontinalis) 206.500
Whitefish (Lake region) (Coregoms'albus) 30,600,000
Pickerel, dore (Wall Eyed Pike) (Luciopercma) 21,000,000
Black bass (small mouth) (Micropferus doleviei) 80,000

Total 68,700,000

The following table will show the number of young tish, and semi-hatched eggs
turned out from each of the hatcheries in the Dominion in 1889. The reports from
the several officers in charge, are of the most satisfactory description, regarding the
healthy state of the fry when planted in the waters ; and of the soundness of the

eyed-eggs which were obtained from the Ontario hatcheries, and deposited in the
Quebec, Xew Brunswick, and Nova Scotia nurseries. The particular lakes, rivers,

and streams and their localities in the several Provinces, will be found minutely
described in the individual reports of the several officers in charge of hatcheries, in

the appendices hereto attached:

Schedule showing Number of Pry and Eyed-eggs turned out from each Hatchery
in 1889.

I Eyed-eggs
Fry

I

sent
put out. to other

Hatcheries.

I

1 Fraser River .British Columbia' 4,4W/ion
2 Sydnev ....

3 B'edfofd. . .

.

I do
i

do
I

-irAi,

I
do

4 Dunk River
5!St. John River.

.

do
do

> Miramichi
Restigouche ....

OlTadoussac.
lOJMagog

do

Nova Scotia

I

do
do

I
do

!P. E. Island
INew Brunswick
I do
I

do
do

Quebec.

.

do ..

do
do
do

ll'Newcastle Ontario

.

do
do
do

12 Sandwich

.

I
do

2,500,0(J0

. iXot in opera tion.

140.000
I

. . .

.

830,f)fl0
i

2.li00.(IO0

85O.iK)0 I

1.2sii.itnn 200,000

i.i;i"i.

l.M<M.(ni

1,700,000
2,760,000

206,.500

2.son,oon

21,0IHVHKI

21,0(X),UO0

2,700,000

Eyed-eggs 1

received
from other
Hatcheries.

Si:>ecies,

11,000,000

500,000
3,000,000

150,000
1,000,000
3,000,000

50,000

1,200,000
2,000,000

i

3,000,000

Salmon {N^eria).

do (Sainr).

do do
Salmon trout {N^amaycush ).

Whitefish (Coregonus).

Salmon {Salar).

Salmon trout {Namai/cush).
l^\Tiitefish (Coreyonus).
Salmon (Salar).

do do
do do
do do

iSalmon trout {^attuii/citsh).

jWhitefish (Coregonus).
Salmon trout (JV^amapcush).
Brook trout (FoTttinatis).

Whitefish (Coregonus).
Black bass (small mouth).
Whitefish (Coregonus).
Pickerel, (loTe(I/uciopercha ).

Total 68,700,000 13,900,000] 13,iK)0,000
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FISH EOGS COLLECTED AND LAID DOWN IN THE HATCHERIES IN 1889.

The following table will show the numbers and descriptions of ova collected and
laid down in the hatching troughs and incubators of the several breeding establish-

ments in the Dominion. No eggs were procured by the Magog and St. John Eiver

hatcheries in their own localities, but supplies of semi-hatched eggs will be transferred

to the Magog establishment from Newcastle and Sandwich in Ontario; and to the St.

John Eiver nursery from the Ontario and Eestigouche hatcheries. The total number*
of eggs collected for the year amounts to 136,122,000, and judging from the weekly
reports which are regularly sent in by the officers in charge, the loss of eggs so far

has been very small, and their present general appearance would indicate a satisfac-

tory yield of fry for the coming season of 1800.

The following will give the eggs collected in 1889, the name of the hatchery

and Province, and the species.

No.
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PEOPOSED CULTIVATION OP THE LuBSTEE.
Eegarding the contemplated action of your Department to erect one or more

establishments for the artificial propagation of lobsters, I desire to state that, as

lobster hatching has proved to be a successful undertaking in the United States and
in Newfoundland, as well as in several of the European countries, there can be no
reason whatever to doubt its applicability to the waters of the Maritime Pro-
vinces of Canada.

From the information obtained on this subject by correspondence with Colonel
Macdonald, Commissioner of Fish and Fisheries for the United States, and with Mr.
Neilson, Superintendent of Fish Culture for Newfoundland, there will be little difficulty

experienced either in the erection of properly arranged lobster hatcheries or in

carrying on the work, and turning out millions of young lobsters annually.

Our Maritime Provinces are, perhaps, in a position better calculated to make
lobster hatching more successful than is found to be the case in the United States,

from the fact of the parent lobster being yet found in many localities along the
coasts quite numerously, and consequently giving greater facililies for securing
almost unlimited supplies of eggs ; and whilst this enterprise has been successful in

the United States, in so far as the hatching of the young fish is concerned, yet a
difficulty arises with that country in procuring adequate numbers of lobsters to

supply them with eggs. I here quote Colonel Macdonald's words :
" I am well

satisfied, however, that if it were practicable in an}' locality to obtain all the ferti-

lized eggs from the female lobsters which are taken for market, hatch them out and
return them to the waters, the result of this work pursued systematically would
make it possible to maintain the supply without imjiosing any unreasonable restric-

tions upon the catch. As a matter of fact, however, the exhaustion of the fisheries

in the vicinity of Wood's Holl has gone so far that it is \ery difficult to obtain eggs
in any number.

" We find no difficulty in hatching the eggs in any quantities that can be
obtained, and with a very moderate percentage of loss. * * * The number of
young lobsters hatched an'd planted last year in the vicinity of Vineyard Sound
amounted to about a million and a-half. The apparatus used by us in lobster hatch-

ing is the automatic hatching jar employed in hatching shad and whitefish."

From the above it would appear that no difficulty presents itself to the artificial

propagation of lobsters in Canada, and that the obstacle of not getting sufficient suj)-

plies of ])arent lobsters, referred to by Colonel Macdonald, would be overcome in the

Maritime Provinces, as there are many localities where abundant supplies of the
j)arent fish and their eggs could be readily got.

I also quote hei'e a few paragraphs from Mr. Neilson's letters, who is engaged
with the Newfoundland Government in lobster hatching. He came fi-om Norway,
where he was previously emploj ed as an expert in lobster breeding. He says

:

"A hatching station is built on Dildo Island, Trinity Bay, dimensions 75 x 45x20,
with hatching room on first floor, dwelling above. A steam pump is used, capable
of throwing 200 gallons of water per minute, and drawing the water from the sea at

five fathoms depth, in order to procure water of great specific gravity, and keep an
even temperature, which is of the utmost importance in hatching lobsters. * *

I'he apparatus used here is the automotic jar; it does not work as well as the

apparatus I used in Norway, but still I hatch out about 50 per cent. I collect all

my eggs from the lobster factories, and thus save a large amount of eggs from
destruction, and that otherwise^would be cooked. The time of hatching from the eggs
depends upon the state of the ova when taken from the parent lobster, and the

temperature of the water. I prefer to take them when they will hatch in about

three weeks. From the 19th July I have collected 2,600,000 lobster ova. * * *

We collect our eggs in Placentia Bay and carry them across the country, which is

troublesome; but we intend to put up a new hatchery in Placentia Bay."
From the above statements of Mr. Neilson, I should say that equal facilities are

obtainable at many points in Nova Scotia, New Brunswick and Prince Edward
Island for carrying on the work of lobster .hatching successfully.
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Again, I will quote from a letter of Prof. Gilbert V. Bourne, of the Marine
Biological Association of Great Britain, who, in his concluding remarks, says:

" In conclusion, I would say that, in our opinion, the rearing of lobsters is

perfectly possible, and that after the first installation it could be carried on at no
great expense, and should the Government of Canada wish to know of a competent
person to undertake the matter on their behalf, I could with the greatest contidence
recommend one."

Prof Bourne's views would indicate that, after building and furnishing an estab-

lishment with all necessary appliances, lobster breeding could be successfully
cari'ied on.

In Xorway, where lobster hatching has been entered upon somewhat largely,

Capt. G. M. Dannevig, an authority on the subject in that countiy, saj-s

:

" My opinion, as far as regards the coasts of Norway, where the lobster, prac-
tically speaking, is on the point of being exterminated, is that artifieial hatching of
all the eggs that can be had from the fishermen and exporters, and which of course
are doomed to destruction, will prove to be of great benefit, but that the young ones
at present, at least, must be liberated shortly after their birth, as their voracity leads
them to kill and eat one another when crowded in the apparatus in large numbers."

It would therefore appear from all of the above practical statements, which
are given by prominent persons actually engaged in the work of lobster culture, that
there ai-e no insuperable difficulties in the way of commraencing the enterprise in

Canada, and that the present falling otf of the lobster fisheries in parts of the ilaritime
Provinces calls forsomeetforttobe put forth by your Department to stay, if possible,

so great a calamity as the extinction of the lobster fisheries in those Provinces. "

I beg to add here one more extract from Prof.Neilson's letters regarding his experi-
ments. He says :

—" I closed the hatchery the 12th November for this season (1889).
Of 7,995,400 collected lobster ova, 3,956,400 wei'e rejected, and 4,039,000 hatched
and planted oat in good condition. This gives me bOh per cent., which I consider
good, when considered that I collected all this ova from lobsters brought to the
factories for canning purposes, and handled very roughly, too."

From the foregoing, lobster hatching can be readily cariled on. Information on
three important points in connection with the work will be asked, viz. :—Where to

locate the hatcheries? and the cost of the necessary buildings and apparatus?
and the maintenance of the establishments afterwards.

In reply to the first, as to location, I would say that it would be necessai-y to

locate the establishments near to where an ample supph- of parent lobsters could be
readily got, for it would be almost useless to commence artificial breeding unless upon
a verj' large scale, and an important point in the location must be that the sea water
should be pure and strongly saline in quality, and of low temperature.

In the matter of cost of necessary buildings and apparatus, it will be extremely
difficult for ine to give a very clear estimate, but I should judge from the statement
given by Col. Macdonald and Mr. Xeilson that the building should be somewhat exten-

sive in .size and appliances, in order to carrj- on the work up to a standard of a pro-

ducing power thatwould give ultimate success and satisfaction with the undertaking.
In this view I would say that a building fitted up similar'to the Sandwich hatchery,
where the water is supplied by steam power, and the automatic glass incubators are
used, would cost between 84,000 and 85,000. The average cost of the main-
tenance of the Sandwich hatchery during the past three years has been about
83,000 per annum—and I would conclude that a less sum than this could not be
exjiected to run a lobster hatchery.

It may be asked, why not utilise some of the present fish hatcheries in the Lower
Provinces, and combine salmon and lobster hatching together. This, I fear, could not
be done, tor the following reasons : Lobster hatching requires the purest saline water :

salmon hatching the purest fresh water. The sea water for lobster breeding would
necessarily have to be drawn from a depth of four or five fathoms, to give it the
requisite purity, density and temperature. The water for salmon breeding is taken
from running streams of fresh water. The location of a lobster establishment should,
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of necessity to procure adequate supplies of eggs, be at or near some extensive lobster

packing establishment, or where they could be taken in gi-eat numbers on the coast

adjacent to the hatchery. None of the pcesent salmon hatcheries are so situated.

In selecting a proper location, having the necessary conveniences for a lobster

hatchorj^, another essential point must be held in view, namely : facilities for trans-

porting the fry to other places where it may be found desirable to plant them.

Nothing is said' in any of the correspondence had with the authorities already referred

to regarding the transport of the young lobsters, but I should conclude that with

the facilities which are atlbrded by the lines of railways running along the coasts of

the lower Provinces that no difficulty would arise on account of the safe carriage of

the young lobsters to almost any point necessary for their distribution. When
young salmon, salmon trout, and whitetish are transported hundreds of miles by
railway and waggons without any appreciable losses, I would conclude that the same
meanscould be applied for the safe carriage of the young lobster to almost any point

if the location of the hatchery or hatcheries were in the first place made somewhat
central.

In order, then, to make successful the enterprise of lobster hatching, locations as

just described must be obtained, commodious buildings erected, and the best known
apparatus placed in it, with the view that their capacity for producing should be

counted by tens of millions, so that their output of fry should somewhat approximate
to the natural production of these valuable crustaceans.

SAWDUST—ITS INJUEIOUS EFFECTS UPON FISH-LIFE IN THE WATERS
OF THE COUNTRY.

The specialty of artiticial fish culture, to which the undersigned has closely

applied himself for many years, has necessarily given him particular opportunities

for observing from a practical standpoint fish-life in its varied forms, from the egg
to the adult stage. The fish culturist from his calling, therefoi'e, should be enabled

to form a better idea than most others regarding the character, habits, nature and
wants of fishes ; and that which may be most beneficial for them at their critical

periods of spawning, and the necessity also that exists for the river, stream and
other waters where fish resort to spawn being kept as nearly as possible in their

normal state, devoid of deleterious or polluted matter of all kinds.

The following conclusions regarding the destructive effects upon fish-life from
mill-dams, and the casting of sawdust, mill refuse and other deleterious substances

into waters frequented by fish (at their sj)awning times more especially), are based
upon information derived, and facts jjersonally obtained, during nearly half a century
of close observations and practical knowledge in relation to the subject :

The jjoisonous effects of sawdust, when allowed to pass into rivers and streams,
-are so manifold and self-evident to the rational or practical observer that it would
appear almost needless, in the present enlightentd state of the world, to require any
special pleas or argumeiits to convince even the most skeptical person of its disas-

trous workings upon all aquatic life, of an animal oi' vegetable character, found in

the tidal, lacustrine or fluvial waters of any country. Wherever mill-dams have
been built across streams, and where sawdust, mill rubbish and other deleterious

substances have been east into the water from saw-mills and other manufactories,
fish-life and vegetation of all kinds have been greatly lessened, and in many instances
wholly destroyed. This is particularly noticeable amongst the higher order of
fishes,

ESPECIALLY THE SALMON FAMILY,

which are largely of a migratory nature, many of them ascending rivers and other
streams for breeding purposes. These waters are usuallj^ of the purest, coldest and
most limijid description, and therefore best adapted for the propagation of the



13

salmon species. These fish at the time of the first settlements of Canada were found

frequenting almost every river and stream emptying into the sea, and the great

lakes also. So plentiful were they in many of our waters, before the lumbering

industry took such a strong hold in the erection of dams and ,saw-mills, with the

consequent injurious etfects from them upon fish-life, that fish of all kinds

were in great abundance. They were freely used by the inhabitants generally

for domestic purposes, and also produced a large amount of traflSc and commercial

wealth for the country. But as the saw-mills and mill-dams increased in numbers

with gi-eater capacity for their work, the mill-dams formed impassable barriers to

the ascent of salmon and other fishes to their natural spawning grounds above—and

then the hurtful and pernicious etfects arising from the sawdust and mill rubbish

being constantly cast into the streams poisoned the spawning beds below, and stayed

the growth ot all vegetation, thus driving away insect life, which is the principal

sustenance for fish in their j'ounger stages of existence. As this improvident work
of the mills increased in magnitude, so did the yield of all kinds offish decrease in

these waters until it has been found in some cases that, after stripping the neighbor-

hoods of all lumbering material and

DESTROYING ALL FISH-LIFE,

these mills have gone into ruin and decay, leaving sorrowful mementos only of their

desti-uctive workings in the waters of the countiy for the inhabitants who follow

after. It is, therefore, of the greatest importance that any law which provides " that

sawdust or mill rubbish shall not be drifted or thrown into any streams or other

waters frequented by fish," should be maintained and strictly enforced wherever the

continuance of fish life is held to be of any benefit to the people. By a strict and
impartial application of a law for i-egulating mill-dams for the easy ascent of salmon,

shad and all otbci- migratoiy fishes to their proper s])awning grounds ; by the enforce-

ment of any statute forbidding sawdust, mill rubbish and other deleterious substances

being drifted or thi-own into the streams and other waters ; by the due observance

of a proper close time ; by a stoppage of the deadly torch and spear, and the accursed

use of dynamite for killing fish ; by judicious regulations regarding the use and

setting of nets of all kinds, and by increasing the supplementary aid to he obtained

from artificial culture, it is believed that only a few years would pass befoi-e an

increase would be experienced in the catch of salmon and all other fishes throughout

the whole extent of the Dominion. There are yet to be found sufllcient numbers of

fish, natives of the rivers and other waters, left, from which, by pi-oper protection

and good husbandry, an immense supplj' of fish food and commercial wealth would
be readily obtained for the general benefit of the inhabitants of the several sections

of the country. Sawdust, as previously stated, is manifold in its range of destruction

when allowed to be cast into waters to which fish are indigenous, or where animal or

vegetable life is to be sustained. It is an artificial product, alien to and engendering

latent diseases of various kinds, with fatal results in all waters where fish life exists.

Its introduction into streams and other waters through the improvident agency of

mankind has so changed their purity and fouled their beds as to

RtJINOUSLT 0PER.\TE AGAINST

the many natural requirements indispensably necessary for the production and

growth of the better descrijitions of fish. Sawdust in its locomotion, when drifted

from mills, becomes water soaked, and settles upon the gravel beds and other places

whei'c fish resort for depositing their eggs. These coming in contact with this ex-

traneous matter become infected ; impregnation is prevented, vitality is destroyed,

and they die. Should the ova escape contact with the sawdust or the foul matter

from it during the earlier stages of incubation the same direful effects will be brought

about later on, in the embryo state, and also when hatched into fry. In this last-

mentioned stage death is almost certain, from the total absence of vegetable growth,

the nuclei for insectivora, Crustacea, and other insect tribes upon which the young
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tish largely exist in early lite. Sawdust, from its resinous nature, becomes almost in-

destructible, even on land or in the water, and wherever it takes lodgment to any
extent, must sooner or later destroy all animator vegetable life. In certain cases it

becomes intermixed with sedimentary matter and alluvial deposits, when partial

decomposition sets in, and gaseous explosions of afcetid and noxious character are

thrown up over large areas, and with such violence as to cause upheavals of this

putrid matter through ice and water surfaces hundreds of yards in extent ; and in

some rivers these explosions are found to be exti-eniely dangerous to life, property
and navigation.

A NOTABLE CASE IN POINT

is the Ottawa Eiver. In order to comprehend the desolating influences of sawdust
and mill rubbish even on the land, an inspection of one of the many mill j'ards,

where acres in extent are covered Avith this refuse at establishments now in opera-

tion, as well as at places where the mills have long since gcme to ruin and decay, and
the spectacle presented to the eye is but a barren, death-like waste of all vegetation;

not a blade of grass, nor an evidence of any growth whatever is to be found on these

deposits of sawdust. Here, if nature's laws foi- giving growth to all things could have
been carried out, something having life, or showing vitality in some manner, would
be produced during long years. But no; it is still an inanimate mass of i-ubbish

stricken with death, annihilated for growing anything. Who, then, would cover his

garden, or his lauds with this non-producing, desolating substance, in the expecta-

tion that vegetation vcould come forth, or that animal life of any kind could be sus-

tained from it ? The ruinous effects of this sawdust scourge when deposited in the

watei's of the country are still greater than when cast upon the land. Its floatability

at first gives it more widespread areas in which to work out its blasting influences
;

even passing down in some instances till it reaches the estuaries of sti'eams and the

small inlets and bays along the coasts of the sea and shores of lakes. Here, it likewise

KILLS THE SOURCES WHICH GIVE LIFE.

and food for the smaller races of insects and other marine animals, whose absence
from these secluded nurseries of fish-life turns away from the adjacent shores the more
important commercial fishes that formerly resorted to these places for prey. Settl-

ing here and there in its course down the streams, it forms a compact mass of pollu-

tion all along the bottoms and margins of the rivers and inlets, filling up the crevices

on the gravel beds, and among stones, where aquatic life is invaiiable jjroduced and
fed. It becomes a fixed, imperishable foreign matter, and adheres to the beds ot

streams and other waters, and forms along, continuous mantle of death, and consti-

tutes an endless gravej^ard to the innumerable colonies of insect life which inhabited

these former well-adapted natural abodes for their existence, These, then, are only
some of the pestilential effects produced by sawdust and mill rubbish in the waters of
the country on fish-life; and independant of its evil influences, from a sanitary point
of view on human life and its damaging effects by seriouslj^ impeding navigation on
many waters.* Then why ifhould the few, for self-aggrandisement only, be permitted
to continue this

WICKED DEVASTATING WORK.

for depleting the waters of their legitimate supplies of food, originallj^ providid by
an All-wise Providence lor the use of mankind ? And why should the many suffer

for the few who still pursue and unscrupulously advocate a continuance of this insidi-

ous and direful proceeding for entailing ruin upon the fisheries of our country?
The following exti-acts, taken from official reports and other public documents,

relative to the evil eftects of sawdust, mill refuse and mill-dams upon fiish-life, are

hereto given in corroboration of the foregoing remarks :
—

Extract from a report prepared for the Vienna Exposition, on the decrease of
Food Fishes :

" The basis on which a rational sj-stem of pisciculture is founded is veiy simple,

and can be limited to the following rules

:
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" Preserve the natural condition of those places where the fish spawn, condi-

tions which favor the spawning process and tend to preserve the spawn and protect

the first development of the eggs; thus, everything which diminishes the supply of

fresh water; everything which changes the qualify of the water or the character of

the bottom ; everything which hinders the growth of aquatic plants ; in fact, every-

thing which, at its very source, can destroy the health of fish of a whole basin.

* * * Leave a free passage for the fish to pass to the places which are favorable

for spawning. * * * Protect the young generation, so that it can arrive at the

age of maturity and contribute its share towards the increase of its species."

—

U. S. F. R., 1874.

Prof J. W. Milner, of the United States Fish Commission, in reporting on pollu-

tion of lake waters from sawdust, said :

" The refuse from the saw-mills, slabs, sidings and sawdust is thrown into the

streams in immense quantities, to float out and sink into the lake. It is having a

very injurious effect upon the fisheries. The water-logged slabs, tilted on the bottom

and moved by currents, tear and carry away the nets. The sawdust covers the

feeding and breeding grounds of the fish, and is so obnoxious to them that, in the

vicinity of numerous mills, the fisheries become greatly reduced in immbers and

success.
" Observations have discovered the salmon ova, diseased and decaying, with

particles of sawdust adhering. Its contaminating effects extend far and wide from

the vicinity of the mills, as the contents of a dredge, from one hundred fathoms

depth, in Grand Taverse Bay, contained numerous blackened and decaying particles

of sawdust.
" The gradual deposit of water-logged sawdust, an inert substance in the water,

with occasional slabs, forms nuclei for sand-bars in the mouths of the rivers, and in

some of them will contribute to an injury to navigation, as it has to a considerable

extent in rivers of Wisconsin and Michigan.
" In the Sault Ste. Marie Eiver, and in the Detroit Eiver, in the fall of the year

whitetish congregate in great numbers for the purpose of spawning. In a number
of rivers the whitefish was formerly taken in abundance in the spawning season;

saw-mills are numerous on' all of these streams at the pretsent day, and the great

quantity of sawdust in the streams is offensive to'thetish, and has caused them to

abandon them.
" As everywhere civilized man disturbs the balance of nature, and becomes the

great euemj' of all forms of life that do not conform to his artificial methods for

their protection. Xot only by the hundreds of artifices for the capture of the fish,

but in the foul drainage from the cities, and manufactories, and in quantities of saw-

dust from the mills,"they are driven fi-om their favorite haunts and spawning
grounds, and their food destroyed by waters tainted with fatal chemical combina-

tions."

In the seventh I'eport of the Fish Commissioner for the State of Michigan, 1886,

when alluding to fouling of the waters with sawdust, &c., it is stated :

" There are some places, nevertheless, where the practice of running sawdust and

edgings into the water has become not only an intoleiable nuisance from a sanitary

point of view, btit a great annoyance to navigators of steam craft, and utterly

destructive of fishing grounds which, before, were the natural spawning resorts of

the whitefish. Particularly is this state of facts true in several places on the north

shore of Lake 3Iichigan, and Muskegon, and other places on the east shore of the

same lake. The surface of the water for miles around each of the places named is

covered with this stuff, and both vessel men and fishermen report that the natural

formation of the bottom has been completely covered by the rotting sawdust

deposited there. This unnecessary destruction of the feeding and spawning grounds
of the fish should have been prevented long ago. but even at this late day there is
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no good reason why early legislative action should not intervene to prevent the few

raill men who still persist in this practice from so using the waters of the great

lakes and the streams emptying therein as to subvert the rights of every other

class."

In the New Hampshire Fishery Commissioner's Eeport, 1885, the following pass-

age occurs :

—

" Another method of securing an increase offish consists in taking the necessary

measures to prevent the introduction of foul waste, such as will kill or injure the

adult fish, or young, or interfere with the development of the eggs, such as paper

and dying establishments, &c., &c., and refuse of saw-mills, the sawdust getting into

the gills of the parent fish, or covering up the spawing beds. Many a fine stream
has been ruined by saw-mills which have allowed the sawdust to pollute the water.

Dams near the mouth of a stream often obstruct the water, so that fish cannot reach

a suitable place to deposit fertilized eggs. At the end of two or three years there

will be a continued lessening of the run of fish. At the end of this time, when all of the

fish born in that stream have been caught, or destroyed, the run ceases. Although
the obstruction be removed the stream will remain barren of fish until restocked by
human aa;encies."

Extract from the Michigan State Laws, Section 10 :

—

" Xo person shall put in any of the waters bordering land where fish are taken

by the legal owners, or occupants thereof, any ship's ballast, stone, sand, ashes, slabs,

sawdust or filth of any other descrijJtion * * * shall be subject to a
fine not exceeding $50."

Extract from a report of Chief Inspector of Fisheries to the Imperial Board of

Trade .—
" The ascent of salraOn in the rivers is considerably impeded by a number of

small weirs, many of which have been built or raised since 18G1, and ai'e without the
required fish-pass. I have drawn the attention of the Fishery Board to these cases,

and also to the introduction of sawdust into the rivers, which is deadly to fish from
its choking their gills, and of, the refuse from slate grinding, which fills up the

spawning beds."

The National Fish Cultural Association Journal, April, 1887, states :

—

" Another impediment to the rapid accomplishment of the desired result (for

increasing the supply of valuable fishes, and other aquatic forms,), is the absence
of concurrent protective legislation of a sufliciently stringent character to prevent
unnecessary waste of the fish during the critical period of spawning ; and the erec-

tion and maintenance of impediments to their movements in reaching the spawning
grounds. This is esj^ecially the case with the shad and the salmon."

Extract from report of Fish and Game Commissioner for the State of New
Hampshire, U.S.A., for 1889 :—

" The Commissioners call the attention of the Governor and Council to the
great injury done to many of our trout streams by sawdust and mill refuse being
dumped into the streams. A great deal of this is done by portable steam mills that
move from place to place, and generally locate so as to run the refuse into the
stream to avoid the trouble of taking care of it. The extent of this evil will be
understood when we consider that for every thousand feet of lumber sawed forty
bushels of sawdust go into the sti-eam. The greatest injurj- to our streams by mill
refuse is the distruction of the spawning beds and young fry. The clear, grjivelly

eddies just below rapids are the places that are selected by the fish for spawning
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purposes, and unfortunately these are the places in which the sawdust aeeumulates,

and the bottom is no longer clear sand andgravel, but a foul mass of decomposing
vegetable matter, capable, if present in large quantities, of generating heat enough
to emit gas."

Another extract is here given from the report of the Fish Commissioners for

the State of Michigan for 1887-88 :—
" At Manistee, Seedington, Muskegon, Cirand Haven, Pentwater and Montague,

while whitetish are scarce in consequence of the dej)ositing of refuse from saw-mills,

yet the Mshermen believe in artificial pi'opagation, and that planting would be a

success if the water was free from that refuse."

Extract from a letter of the late Professor Baird, United States Fishery Com-
missioner to the Commissioner of Fisheries of the State of Maine :

—

" My opinion is asked as to the probable cause of the rapid diminution of the

supply of food fishes on the coast of New England, and especially of Maine. The
fact as stated needs no question: it is too patent to the experience of every man who
has been interested in the fisheries, whether as a matter of business, or as an amateur.

An examination of the early recoids of the country, in which the subject is referred

to, caunot fail to convince even the most skeptical.
" We are all very well aware that fifty or more years ago the streams and

rivers of ^ew England emptying into the ocean were crowded, and almost blockaded
at certain seasons, by the numbers of shad, salmon and alewives seeking to ascend

for the purpose of depositing their spawn, and that even after these parent fish had
returned to the ocean their progeny swarmed to an almost inconceivable extent in

the same localities, and later in the year descended to the sea in immense shoals.

It was during this period that the deep-sea fisheries of the coast were also of great

value and extent. Cod, halibut, haddock, and the lino fish generally, occupied the

fishing grounds close to the shore, and could be caught from small open boats

—

ample fares being readily taken within short distances of the fishermen's abodes,

without the necessity of resorting to distant seas. Xow, however, the state of things

is entirely difterent. The erection of impassable dams upon the waters of the New
England States, and especially of the State of Maine, has prevented the upward
course of the anadromous fishes referred to, and their numbers have dwindled away,
until at present they are almost unknown in many otherwise most favorable localities.

The fact has been observed, too, that with the decrease of these fish there has been
a corresponding diminution in the numbers of cod, and other deep sea fishes near
our coast ; but it was not until quite recently that the relationship between two
series of phenomena were appreciated as those of cause and efi'ect."

The following is copied from the annual report of the Commissioners of

Fisheries and Game of the State of Maine for 188t), viz.:

—

"It is a fact that the State of Maine has the most rigid and best enforced code

of laws for the protection of game and game fish of any State in the Union.
" 3Ioosehead Lake is evidently to be the grand fish pond of the Union. * * *

The waters are forever protected by law from such deposits of mills or factories as

would drive away the fish.

" The diminished volume of water in our rivers, caused by the demands of our
industries, and ravages of fire, the obstruction of our watercourses by milling

enterprises, the throwing into our our streams of sawdust and waste of our sawmills,

the poisonous washings from our various factories, all have tended to destroy our
fishes. * * * A great portion of the spawning grounds of our salmon has been
destroyed by being co%"ered with sawdust and waste from our thousands of manufac-
tories, compelling our migratory fishes to seek other spawning beds, or leave their

ova to be poisoned, or its young to be starved.
" The future of Maine is artificial hatching and planting, or the entire extinction

of salmon in our rivers. For the last decade the work of the Commission, in yearly
planting young salmon fry in the Penobscot, has alone preserved the salmon to our
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river. Had the Commission not yearly supplied hundreds of thousands of young
salmon to stock the great rivers of Maine the salmon would now be a thing of the

past and extinct."

EXTRACT FROM THE REPORT OF THE SELECT COMMITTEE OP THE SENATE OF CANADA,
FOR ENQUIRING INTO THE EXPEDIENCT FOR PREVENTING SAWDUST AND OTHER
REFUSE BEING CAST IN THE OTTAWA RIVER.

(ABBREVIATED.)

" Your Committee are of opinion that it is established bej'ond question, that

extensive deposits of sawdust and other mill I'efuse exists in the river * * =5=^ and
that these constitute a very serious and steadily increasing interference with public
rights of navigation, which has already become seriously obstructed, and must at no
distant period, if immediate measures are not taken to ariest the evil, become irrci

trievably desti'oyed. That sawdust, and other refuse of sawmills, can be economically
utilized, and that, the destruction thereof is successfully accomplished in at least one
mill on the Ottawa, and in many others in Canada, and in the United States of

America. * * * That these large deposits of decaying vegetable matter consti-

tute at times a dangerous menance, if not a positive injury to health."
" Your Committee accordingly recommend that the provisions of the Act (Chap.

91, E. S. C.) 'To prevent sawdust or sawmill rubbish from being thrown into navi-

gable waters ' be stringently enforced."

The following are abridgments of the evidence given before the above named
commission, showing the destructive effects of sawdust and mill rubbish, when
thrown into rivers :

—

1. Jno. R. Arnoldi, Chief Mechanical Engineer of Public Works, said :•—
"Before retiring I want to put in something, as one of the most important facts

against the sawdust nuisance that has yet been brought to notice. I live right over
the clitf, and can see the barges, and cribs, and sawdust coming down the river.

The most serious thing is the danger arising from sawdust deposits. These piles of
sawdust in the bottom of the river generate a gas which produces explosions by which
the steamer ' Peerless ' might he broken to atoms. I have seen three explosions a
week in front of my house ; I have seen a barge thrown clear up on top of the water
by one of these explosions. One exj^losion blew up about two acres of solid ice a
couple of feet thick—the broken ice froze together again, and within a week or ten
days it blew up again in the same place. This was right in the track of the steamer
when coming in with passengers. The obstruction of the river is a commercial loss,

but the danger of life is still more serious."

2. Henry A. Gray, Assistant Chief Engineer, said :

—

"It is no common occurrence for explosions to take place in the gas generated
from sawdust. In January last an explosion took place opposite the Eideau Eiver,
and broke up the ice, bringing from the bottom of the river a large amount of mill
refuse. Another explosion took place and ice 14 inches thick, covering an area of

1,500 feet, was thrown up and broken into small pieces. Decomposing sawdust will

not float; it sinks; it never rots. The ^mell is very obnoxious, and injurious to
health. The sickening smell made me ill and also some of the men. At Spanish
Eiver, Byng Inlet, the men after going there took typhoid fever, which the doctors
said was attiibutable to the gases arising from the decomposed sawdust. I have no
doubt if the steamer 'Peerless' was passing over at the time of one of these explo-
sions it would destroy her."

3. Robert Surtees, C.E., of Ottawa, said :

—

" TVe have had difficulty in connection with the recent epidemic of typhoid
fever, and the analysts all agree that it came from pollution of the water by organic
^matter, bark, sawdust and sewage. About twenty-eight years ago there was good



19

fishing in the river ; about five years ago I fished and did not get any then. I used

often to get a dozen in the evening before. The sawdust could be burnt as it comes
from the mills without incurring vast expense. Three mills now make steam with

the sawdust. An explosion occurred one night and blew up 50 or GO square

feet of the ice, right on the road. If any teams had been there they would have

been lost."

4. William P. Lett, City Clerk of Ottawa, said :—
'• I used to fish in the river in my earlj' days and it was one of the best rivers

for fish that I know of Every eddy was full offish. The fish was a matter of some
impoitance, though they are of little consideration now. There was no salmon, but

there were pickerel pike, black bass, and a great many mascalonge. I could catch

any number of fi.sh I wanted ; now you might fish a week and would not catch two.

The bottom of the river is covered with sawdust, and the pickerel, which is a ground
fish, could not remain; it has disappeared; it must have sand, earth or gravel.

There were fifty thousand people besides the children, and the fish they caught and
were benefited bj' were worth §2.00 each adult, for the year, over and above what it

is now, when the river was in good condition. This is a loss of §100,000 a year

alone, although it is the smallest consideration in this matter."

5. A. L. Dunning, of Ottawa, being examined, said :

—

"I have been backward and forwards here for forty years. In those days there

was no sawdust to be seen, the shores were perfectly clear, the bays were clean, and
there was any depth of water, where now they are tilled with sawdust. There were
lots offish in those days, any quantity of them, but not so many now; they are a

good deal scarcer."

6. Dr. Rohillard, of Ottawa, was examined, and said:

—

" I have lived here fifty years; the river, when I first knew it, was a fi'ee, unob-

structed stream, where game and fish used to abound. There was no accumulation
of sawdust at that time; the bays and creeks were free from sawdust and mill

refuse. The condition now is, that it is obstructed by sawdust, and mill refuse from
the mills, all along the coves, and creeks

;
portions of the river are choked up alto-

gether. I am quite aware of the fact that the river is much obstructed bj- sawdust,

and is a great injury to navigation, and may be an injury to the health of parties on
the lower parts of the river. There is no doubt that it is the princif)al cause for the

disappearance offish from the Ottawa Eiver."

7. T. C. Keefer, G.E., Ottawa, examined, says :

—

"I have resided here since 1864. The shores were then entirely clean, rock,

sand, and gravel, and the beach sandy and gravelly. The water was all depths,

beginning at the shore, it went out to 40 feet. Ten years ago I examined it, and
there was a deposit of several acres of sawdust, and the outer edge of it was steeper

than an ordinary sand-bank and 40 feet in depth. There are acres and acres of

a rotten mass of sawdust. In the early days fish were very plentiful ; I do not think

any respectable fish would come up here now ; the shad used to come in my early

days to within eighteen miles of Ottawa. I know that fish are very scarce—we can-

not get any now."

7. John Steicart. of Ottawa, being examined, said :—

" Sawdust covers the spawning beds offish, and it gets into the gills of the fish,

and of course they will not come up the rivei-. The gas that comes from it is the

same as that which comes from the swamps of ague malarial districts ; it is also

explosive. I do not think that the majority of lumbermen are against the utilisation

of sawdust ; the thing is to get them all harmonious, of one mind."

8. Son. Mr. Dever, examined, said :

—

"I found at the harbor of St. John, X.B., and on the river also, that numerous
mills of the same kind as at Ottawa throw their sawdust and mill refuse into the

river and harbor. The practice was so injurious to the waters of the harbor.
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destroying the fish, &c., that we deemed it necessary to prevent it, and we did pre-

vent it by by-law. They have also to dispose of their slabs, and bark, and refuse of
all kinds. They burn it; in our primitive state this was not done, but we were
compelled to prevent it because our harbor and fish pools would have been filled

up with this decomposing matter. It became ruinous to the fish, destroj-ing their

spawning grounds and lessening the supply offish generally."

9. John Mather, engaged in lumbering at Keewatin, was examined, and said: -

"I am engaged in water and steam mills, principally water mills ; at Keewatin
we do not let any sawdust in; that is a water mill; we keep all sawdust out; we
catch it as it falls and take it out with carriers and then cart it away. The mills

are driven with watecwheels and belts on the wheels; it is the same action as the
steam mills."

10. Hon. Senator Glasier, examined, said :

—

" There are seven or eight mills at the St. John, JT.B., harbor, all steam mills

;

they burn all their sawdust and a large portion of slabs. They have worked thijty

and fortj- years with no accidents from fire, though thej^ are in the middle of the

place, ilight in the city of Fredericton, on the St. John Eiver, there is a mill

which has been running for twenty years, and they burn their sawdust; there are

other mills along the river; they all cart their sawdust and refuse out and burn it.

The only mill on the river that does not consume its sawdust and refuse is Gibsons.

By arrangement with tbe Government he is allowed to put his sawdust in the river,

but he burns his slabs right alongside his mill. A channel has been dug through
the sawdust half a mile long and 10 feet deep; sawdust is ruining the fish in the
river.

" The salmon have decreased whei'e the sawmills are located. The streams are
comparatively ruined for fishing. The Nashwauk Eiver, where Gibson's mill is

situated, used to be a good salmon river, but they are now completelj' gone. The
salmon used to spawn there ; I have taken seventy in a day right on the shore,

below Fredericton. The shad, the gaspereaux and the salmon and sturgeon were
then in large quantities ; now they are diminished very greatly. The salmon that

we now get are mostly from the north shore, Bale des Chaleurs and Miramichi. A
considerable number of salmon are still in the St. John harbor and around the bays.

The obstruction to the river is a very serious thing, and if Gibson is allowed to put
sawdust and refuse in the river a few years longer without check it will be worse. 1

have been in the lumber business sixty years, on the Eiver St. John ajid its tribu-

taries."

From the " American Angler and Hook and Line " :

—

* * * "In considering this question as briefly as possible, it is quite

superfluous to enquire to what family or particular genus river fish belong. All
fresh water river fish demand similar conditions of the water upon the spawning
beds for the vivification of the spawn, the health of the ova and the prosperity of
the fry. It is known to be essential that the milt and spawn admix in a clear state,

and that if auj acid or gas should come in contact with spawn and be absorbed at

this critical stage, the result would be disastrous, and simply cured by experience.

The absorption of oxygen is necessary for the development ofthe embryo, and should
this be contaminated by other acids or soluble gas than the natural hydrogen found
in pure water death is inevitable.

"Now it is known that sawdust, being greatly composed of coniferous woods,
combines with its resinous properties chemical agents capable, under certain condi-

tions of heat, of generating deadly quantities of carbonic acid gas, humic acid and
others, all of which are factors in the destruction of fish life. If sawdust is advan-
tageous to the healthy state of the ova, why do not those favoring it employ saw-
dust, instead of carefully boiled gravel in the tanks of their hatching houses? It is

quite impossible that in waters where sawdust accumulates, or even passes in its

descent over the beds, that the ova are not corrupted, or that algm or rust will not
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settle upon them, and it is too well known that one dead egg will soon contaminate

others in its vicinity. * * * *
" But why is it tliat all fish seek running water, if it is not from a natural instinct

to get oxygenated waters, untainted by anything like muric acid or like gases ? To
say that salmon seek clear water, and yet are not inconvenienced by waters wherein
decayed vegetable matter gains admission, is a contradiction. But again, the aro-

matic odor emenating from coniferous wood is sufficient to decide fish to vacate its

vicinity, even if it could furnish an unperceptible quantity of food. There is

certainly no reason to conclude that fish do not die from sawdust because their dead

bodies are not found, because the fact is they die befoi-e maturity, and that it is the

ova and the fry which sutier, not the adult.

"Is the heat occasioned by the fermentation of decaying sawdust not calculated

to render noxious any water where this may take place? As to sawdust not collect-

ing upon spawning beds, that idea is exploded, for it cannot be contradicted that water-

logged sawdust becomes little less heavier than light gravel, or sand, its specific

gravity little less, and that it can accumulate in quite appreciable quantities in every
small depression or inequality of the bottom of a stream whose speed attains four

miles an hour. To say that fish can escape from taking through their mouths cer-

tain quantities of sawdust is equally absurd, for they do, and cannot help it. Hence
we must suppose they must suffer by this fact alone. That vegetable matter in a

state of decay, as given out from the sawmills, is not beneficial to fish, but on the

othei- hand entirely %:lverse to their jsropagation, with all i-espect to those holding

opposite views we cannot conclude otherwise."

—

G.B.

SAWDUST IN COLORADO.

"The sawmills of Colorado, as a general rule, cat pine lumber, and anyone who
has seen a bank offline sawdust extending into a stream has noticed, if he has been

in the least observing, the turpentine and resinous oils exuding from the sawdust
and spreading abroad upon the surfiice of the water in all the gaudy colours of the

rainbow. The deep pools in such a stream for miles below, instead of ottering to its

finny inhabitants healthful bottoms of sand and gravel, ai'e cased and lined with

sawdust. In Coloi-ado sawdust kills and drives out fish. The experience of thirty

years has taught the people this, not as as a theory, but as a fact."

—

Sports Afield.

SAWDUST ON LAHAVE RIVER, NOVA SCOTIA.

Extract from a Eeport made bj- Mr. S. Wilmot to the Department of Fisheries in

1884, regarding Sawmills and Sawdust on the Lahavo Eiver.

" It is advanced by the mill-owners and other parties interested with them that

should they be restricted from allowing the sawdust made at their mills to pass into

the river they would be obliged to shut down their mills, and thus stop a large

industry in the country. These, to my mind, fallacious and irrational statements,

need only to be considered and investigated by the reasonable and dispassionate

mind to show how futile is the plea, and why it is put forth fot self-aggrandisement

only, whilst the public generally are the sutterers. Not only in the fishing industry

of the country is it found that many valuable fish-producing waters have been almost

wholly deprived of fish-life I'rom the noxious and wide-spreading evil influences

produced fi-om sawdust deposits, but also in many instances navigation has become
seriously impeded by the operations of this too long practised habit which is forbidden

in the statute books of this and almost every other civilized country where the safety

of the fishing and navigable interests are considered worthy of legislative protection.

"One of the largest water mills with a double gang of saws is situated on the

estuary waters of the Lahave River below Bridgewater. It is driven by water power
alone ; it has been running for about six months in the year during the past thirteen

years. The river is navigable for vessels to come to the mill for the lumber made in

it. But no sawdust is cast into the water; it is all carried into a ravine a short

distance from the mill, the owners preferring to do this, which thev admit entails

IT*—
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but little expense, rather than throw it into the water, where it would obstruct the

passage of vessels coming to the mill to carry the lumber away. Now, here is a case

which, taken from a navigable point of view, shows clearly the interest of the mill

owner for his own preservation in the course he should pursue for economically

canying on his milling business, and not injuring the navigation of the river by
depositing the sawdust in it. The whole of the sawdust and mill rubbish here is

caught as it falls from the large gang-saws, by a simple and cheap apijliance of

cai-riers, and dumped into carts and conveyed to the ravine; here, during thirteen

3'ears or rather six and a half years of the actual working of this mill, a mountain
of sawdust has been found covering a surface area of about six acres, with an
average depth of about 40 feet; one side of the ravine, from information obtained

from the manager of the mill, was originally about 60 feet deep, the other side

about 20, giving an average depth of 40 feet; it is therefore mere matter of

calculation to show the extent of river bottom this vast quantity of sawdust would
cover, and the injury that would necessarily result to the navigation of the river,

independent of the fullj- greater calamity to be produced on fish-life from the noxious
gasses arising from it by its partial decomposition on the bed of the river.

" This mill is the only one of the many on the Lahave Eiver that does not allow

this refuse matter to pass into the streams ; and it is a deplorable fact that nearly

every mill owner thi-oughout Nova Scotia pursues the pernicious course of putting

sawdust into the streams, rather than otherwise disposing of it. In the one case

referred to, it is got rid of for self-interest, to prevent blocking the passage of vessels

to the mill for canying the lumber away. In the other cas* it is disposed of like-

wise from selfish motives, by allowing it to pass into the streams without labor or
expense, to the detriment of every other interest of the inhabitants below them.

" It may then be asked, how is it that this one very extensive saw-mill on the

Lahave Eiver, manufacturing, as it does, ten and twenty times more lumber than
manj^ of the other mills on the same river, finds no difficulty in catching and carry-

ing its sawdust away on the land for convenience and financial benefits in the trans-

action of its large business, while the other mill-owners, from other interested

motives, and to hoodwink and deceive the fishery authorities and the public, declare
that if compelled to carry out the law by ' not allowing their sawdust or mill refuse

to be cast into the streams, ' they would have to close their mills, which would
seriously affect the lumber trade of the country. The great wonder is, that the
public and fishery authorities should have so long countenanced the violation of the
law which 'forbids sawdust and mill refuse being cast into streams frequented by
fish.

'

•'With every saw-mill examined, and they have been very numerous, I have not
yet found a single case where the sawdust, by a little ingenuity, and with small
expense, could not be readily caught when falling from the saws and carried away,
in like manner as at this laige gang-mill on the Lahave Eiver. But so long as the
mill owners are permitted to cast sawdust and mill refuse into the streams, contrary
to the provisions of the law, and with the sanction of the fishery officers, just so long
will this destructive agency to fish-life be continued, and (he prospects for maintain-
ing the fisheries of the country be overthrown and eventually ruined.

''

Extract from Eeport made to the Department op Fisheries, regarding sawdust
AND MILL REB'USE IN THE OtONABEE EiVER, OnTARIO, BY Mr. S. "WiLMOT, 1889.

" That the statements put forth by the mill-owners on the Otonabee Eiver
' That all sawdust and mill refuse which they can reasonably be supposed to keep
o\i: of the river is kept out ; and that their mills are so constructed as to render it

impossible to entirely prevent sawdust from falling into the river; and that to

enforc'e the provisions of the 'Fisheries and Navigable Streams Acts ' would result

in a stoppage of their work, and the throwing out of employment of some six hun-
dred men.'

" The above statements are not only incorrect, but also untenable, from the
simple fact that two out of the four of these mill-owners are, at the present time, by
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a simple and comparatively inexpensive appliance in their mills, preventing saw-
dust from goin<r into the river ; and this same remedial measure is equally applicable

to the other mills worked on this river, or in fact anywhere else in the country.
" That any concessions made to sawmill owiiei-s by which they may be allowed

to let all sawdust, made from gang or other saws, pass through the pitman holes

into the river, is tantamount to exempting that mill from the operations of the
' Fisheries and Navigable Streams Act,' relating to sawdust, &c., for in the manu-
facturing of ordinary lumber from ordinary logs it is held that about one-fifth of the

log is made into sawdust, and that fully seven-eights (or it may be said all) of the
sawdust will necessarily drop through the pitman holes into the water below unless

otherwise prevented.
" That all sawdust can, by the exercise of some small ingenuity, and by the appli-

cation of comparatively inexpensive machinery, be conveyed out of nearly every
sawmill in the country, when it can be dumped into fire pits, to be consumed, or

otherwise disposed of.

" This is practically illustrated in a very great measure at the upper mills on the
Otonabee Eiver, where nearly the whole of the sawdust from the large gangs of saws
is kept out of the river, and where it can also be easily seen that, by some further

simple appliance, the whole of the sawdust could be carried from the pitman holes,

leaving none whatever to drop into the river. Sawdust can be conveyed out of all

sawmills in like manner, by means of propei-ly constructed carrieis, quite as readily

as grain and ofl:al are carried from place to place throughout the ordinary grain mills

of the countrj^ and would be so disposed of, if the owners of all saw-mills of every
class were compelled without fear, favor, or distinction, to obey the restrictions relat-

ing to sawdust and mill refuse, so wisely embodied in the ' Fisheries and Navigable
Eivers Acts ' of the Statutes of Canada."

SUMMAEY OF OPERATIONS AT EACH OF THE HATCHERIES IN THE
DOMINION DURING THE SEASON OF 1889.

1. Eraser River Hatchery, British Columbia.—During the past year this hatchery
planted in the Eraser River and its tributaries and other streams 4,419,500 salmon
fry of the saw-quai (^JVerka) species. Very few eggs of the quinnat (Chouicha')

family were obtained the previous autumn of 1888. The fry were planted in good
condition in rivers well adapted for their aftergrowth, and that were found to be
most accessible at the proper time for distribution. About 373,000 of the above
numbei- were put out, in the egg state, just previous to hatching; these were quinnat
eggs. The loss of eggs duiing incubation was generally much less than formerly.

No fry were planted in Vancouver waters last season. Experience went to show
that fry kept in the nursery until the sac was wholly absorbed were safer to trans-

2)ort and more able to take care of themselves when turned out in the streams.

The officer in charge again recommends the introduction of shad in the British

Columbia waters. He reports some of these fish were caught in the Columbia River,

and at Puget Sound, and along the Vancouver coast, but none in the Fi-aser River.

Applications are made for Ontario whitetish for British Columbia -watei-s. Those
which are native to British Columbia lakes are inferior, and cannot be obtained on
account of the remoteness of the lakes inland. The gross number of salmon put out

of the hatchery since commencement is 19,065,500, from which it is said unmistak-
able evidences of success are shown. In the Harrison the increase is most marked.
The Indians were at first unbelievers in fish culture ; they are converts now, after

seeing the masses of fish in the streams supplied with young from the hatchery.
Satisftictory certificates from canners regarding the general improvement of the

fisheiies, which they attribute in a great degree to this hatchery, will be found
appended to the genei'al report.

The number of ova collected in the fall of 1889 was very large, double that of

1888. Some 9,233,000 were laid down, all Saw-quai eggs ; the quinnat are not taken
17*—2J-
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at the same time as the saw-quai. The latter are most valuable for canning pur-

poses. These eggs are at present in the best of conditiou.

Repairs, to a considerable extent, must be made upon the hatchery another year.

Foundations require renewing; new hatching troughs must be had ; the upper floor

should be fitted up for hatching purposes ; the roof is leaking ; the present water
flume is absolutely unsafe and must be made anew to avoid the total stoppage of the

water supply' another year.

2. Sydney Hatchery, Cape Breton, Province of Nova Scotia.—There were turned

out of this nursei-y into the waters of Cape Breton Island, in 1889, 2,034,500 young
salmon. The yield from eggs laid down in 1888 was very fair—about 70 pei- cent.

No less than seventeen of the principal streams of the island received their quota
of fry. They were reported to be planted out in the best possible condition.

The catch of parent salmon the present season of 1889 was very good in the
rivers where the operation of capturing them was carried on; the stieams were
largely filled with salmon, but it was noticeable that they were uniformly smaller in

size-—many grilse were also taken, a circumstance hardly hitherto known in these

waters; the rivei-s were actually teeming with young salmon. This increase is

pretty unanimously atti'ibuted to the work from the Sydney hatchery.

The number of parent salmon caught this season was 631. They were taken in the
Margaree, Middle, Lower Middle, Sydney and Salmon rivers—the greater portion, or

280, of these fish were captured in the Margaree. Of the whole lot, 379 were females

from which were collected 2,540,000 eggs, an average of about 6,700 to each: these

eggs are now undergoing incubation, and a large crop of fry is expected from them.
But slight repairs of any kind or improvements were made at the hatchery during
1889. A new floor will be required another year for the hatching room; also a
coating of paint for the whole building— in other ways the establishment is in very
good condition. A request is made for a supj)ly of land-locked salmon to stock a
number of fresh-water lakes in Cape Breton, which are said to be well adapted for

these fish.

3. Bedford Hatchery, Province of Nora Scotia.—A large number of salmon-
trout and whitefish eggs were received by this hatchery from the Ontai-io nurseries

—about 3,000,000 of whitefish eggs from Sandwich, and 500,000 salmon-trout from
Newcastle. These were transferred during the winter in the semi-hatched state.

Upon their arrival about 1,200,000 of these wei'e sent on from Bedfoi'd to temporary
auxilliary hatching huts at Antigonish, Queen's, Yarmouth, Halifax and King's
counties. These small temporaiy hatcheries have been found to answer the purpose
admirably, from an economic standpoint, as well as insuring greater certainty of
success in the planting of the fry in the localities proposed to be supplied. It would
be found almost impossible to transport the fry from the Bedford establishment at

these long distances in the spi-ing of the year without very great loss, whereas in the
egg state they can be readily conveyed any time during the winter to these
auxiliary hatcheries, which are built near to where the fry are requiied, so that
when hatched the little fish can be planted in the waters at comparatively trifling

expense, and with a much greater certainty against loss.

The planting of the salmon and whitefish was performed satisfactorily; some
losses took place with the salmon trout. The officer in charge of the Bedford hat-

cheiy advises the continuance of this work of stocking the numerous inland lakes
of Nova Scotia with the salmon-trout and whitefish of Ontario. He also advocates
the erection of one of these small auxiliary hatcheries in each of the counties as
the best means for accomplishing this end. The number of salmon fry distributed
in the several counties of this Province was 900,000 ; of salmon-trout fiy 450,000
were put out, and of whitefish fry 2,500,000, making a total of 3,850,000 fry of the
salmon family that were planted in the waters of Nova Scotia from the Bedford insti-

tution during 1889. Mention is made of a marked increase in the salmon fisheries

of Nova Scotia since the introduction of artificial fish culture, which should warrant
the work to be carried on upon a much more extended scale.
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The success attending the capturing of parent salmon, and collecting of eggs
during the past season, was very satisfactory. At Musquodoboit Eiver 270 were taken,

and at West Eiver 67, were netted in all 337 salmon. Of these, 231 were females,

which gave 2,300,000 eggs, an average of about 9,950 to each female fish. These
eggs at the present time are showing the embryo fish within them and the

prospects of a successful crop of fry at the coming spring is confidently expected.

The establishment throughout is reported to be in good condition.

4. Dunk Rirer Hatchery, Province of Prince Edward Island.—This hatchery has

not been in operation during the past two years, by reason of the breakage of the dam
which gave the water supply to the breeding troughs. It will be put in order for

general fish-breeding pui-poses during the coming season of 1890. Beneficial etfects

have been felt from its former operations in many of the streams of the Island.

Ml-. Ilaekett, Inspector of Fisheries for Pi-ince Edward Island, says:—"Salmon
was I'eported as being plentiful in all the principal rivers of the Province this season,

and in many small rivers whore they have not been seen for years numbers have
been seen this fall. This is, no doubt, the result of the fry placed in the rivers a few
years ago.

' If the work of hatching and distributing fry were continued, and better

protection given the rivers than that afforded them of late years, I am convinced
that salmon would become most abundant in our coast waters, and instead of being

practically of no account, as at present, the salmon fishery would in a few years

become a valuable industry."

5. St. John Eiver Hatchery, Province of New Brunswick.—A series of mis-

fortunes has befallen this hatchery with regard to getting parent fish for supplying
it with eggs, numerous trials have been made to capture salmon on the Tobique, a

branch of the St. John Biver; some seasons moderate success has attended the work,
but upon the whole failui-es have prevailed. The past season not a fish was taken,

and supplies of eggs for this hatchery will have to be got from the Ontario
hatcneries and fi-om the Restigouche establishment. The recommendation of the

officer in charge for procuring parent salmon at the St. John Harbor fisheries in like

mann^^r as at Restigouche, Gasp^ and Tadoussac, should be carried out, as

suflicient numbers of salmon are taken in the harbor weirs to warrant full supplies

of ova for this nursery, and at less cost than has attended the fruitless trials on the

Tobique. The supply of ova for the St. John hatchery for the season of 1889 was
obtained as follows—3,000,000 whitefish and 1,000,000 salmon-trout eggs were trans-

ferred from Sandwich and Newcastle, in Ontario, and 150,000 salmon eggs were got

from the Restigouche hatcher\-. These were safely transported in the semi-hatched

state, and duly hatched out in the spring of 1889, and planted in many of the lakes

and riveis of Xew Brunswick, in the following proportions of fry—2,600,000 white-

fish, 830,000 salmon-trout, and 140,000 salmon. Mention is made of whitefish and
salmon trout being caught in some localities where the fry had been planted from
this hatchery in previous years, and where they were not formerly known to

inhabit. These evidences of practical results from the introduction of salmon-trout

and whitefish into Xew Brunswick waters are encouraging, and should be continued

on a much larger scale.

Some repairs are lequired to give permaHency to portions of the building, and
should be carried out next season.

6. Miramichi Hatchery, Neio Brunswick.—This hatchery produced 800,000 fry

from Miramichi River salmon eggs, and 50,000 from ova obtained from the Restigouche
hatcheiy. These were all successfully planted in the Miramichi River and its

branches. They were in accordance with instructions, put far up into the head waters
of the stream.

A request is made by the officer for a supply of white fish eggs to stock a lake

a short distance from the hatchery, in order to introduce this fish into that section

of Xew Bi-unswick. The lake is well adapted for the experiment. Evidence is given
of the certainty of the growth of the salmon fry to " parrs " and " smolts," where these

young salmon were found in great numbers in small streams in which fry from the
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hatchery were planted, and where parent salmon could not get to lay their eggs.

This fact, with so many others previously known, must disprove the theory of many
skeptics in that section who assert that all try put out of the Miramichi hatchery

die or are eaten up by other fish. The officer in charge reports that salmon fishing

in that section was just as remunerative last season as for any previous five or six

years; and that the majority of the fishermen give credit for this steady catch to the

supplementaiy aid received from thegreat number of young fry put in the river from

the hatchery. They say in fact, that if there were no other source of supply- than

the natural one the salmon fisheries on the Miramichi would soon become a failure.

A well-drawn comparison is made by citing the almost complete extermination of

the bass fishery on that river, where their natural reproduction is the only means
for keeping up the bass fisheries. The smelt fisheries of that river are ^Iso given in

proof of the fact that some other than the present method of protection, and natural

propagation, must be resorted to, to save this fishery from total destruction in a few
years. With these facts of the bass and smelt fisheries rapidly declining, and the

salmon fisheries increasing their yield from former years, positive evidence must be
drawn that some strong factor is at work to produce this I'esult; and why should

not the many millions of artificially bred fry put into these rivers annually, which
otherwise would not exist, be entitled to a reasonable share of ciedit for this

improvement of the salmon fisheries, whilst without this aid the bass and smelt
fisheries, especially the former, are fast declining.

The fall run of the salmon was late in entering the river. It was remarked that

many of them were very large fish. Some fishermen advance the idea that these

larger salmon were the product of the Restigouche fry previously put in the river.

Grilse were very abundant in the river; as many as a hundred were taken at a single

sweep of the net in some pools when seining for the parent salmon. Fishermen
now seem to generally admit that the aid fi-om the hatchery has shown itself to be the

surest safe-guard against the depletion of salmon in the Miramichi.
The gathering of eggs last autumn was more successful than for years previous

notwithstanding a heavy freshet prevented the taking of many more parent fish.

The statement is made that poachers held full sway and destroyed great numbers
of breeding fish during the close time, on account of the guardians not being appointed
at tlie proper time. The numberof parent salmon captured on the ditt'erent branches
of the river was 293, of these 153; were females, from which were taken 1,100.000

eggs or an average of some 7,190 from each. This high average of eggs from each
female is proof of the larger life of the salmon this year, as only an average of 5,530
ova were got from each fish last year.

The hatchery and its appliance generally are in good working order, and the eggs,

from present appearances give prospects of a larger crop of fry.

7. Bestigouehe River Hatchery, Province of Quebec.—This hatchery turned out
1,280,000 young salmon, and transferred 200,000 semi-hatched eggs to other
nurseries; 100,000 of the fry were put in the Metis Eiver; the balance were planted
in theEestigouche and its principal tributaries, namely theKedgewick, Upsalquitch,
Patapedia, Metajjedia Eiver and lake, and the several bi'ooks entering the Eestigouche.
The method of planting the fry is admirable ; they are towed up in scows, so con-

sructed that the little fish escape gradually through openings, and are seeded so to

speak all along the extent of the river, where they immediately hide amongst the
gravel and stones in the shallow water, along the edge of the stream. In locations

where scows cannot be towed the fry are carried in cans in canoes to their destina-

tion. The distribution was perfect, and safe throughout.
Greater success than usual attended the capture of parent salmon ; 584 were pro-

cured in May, June and July; 475 of the.se were taken in the Departmental net at

the reservoir; 30 in the other Government net at Mission Point, and only 79 pur-
chased from fishermen. The daily catch is shown in official report. Appendix No. 7.

A small number were injured in the nets; those not likely to recover were sold on
account; 259 females weie spawned, and gave 3,022,000 eggs, an average of
11,667 ova to each female. The impregnated ova were carried some fifteen miles up
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river to the hatchery. It will be necessary to transfer some of these eggs to other

hatcheries, as their number would be too great and cause overcrowding and loss of

fry at the hatching time if not thinned out. It is proposed to supply the St. John

Eiver hatchery from this stock of eggs. Important repaii"s will be needed at the

salmon pen or reservoir before another season, by building substantial block piers

for strengthening the wire-work or casing of the pond to prevent the escape of the

parent salmon. Great pi-ecaution is required to make this enclosure perfectly safe,

otherwise the whole season's catch of parent salmon might escape, and a year's oper-

ations of the hatchery would be lost. These piers, and additional wire fencing, are

absolutely necessary to insure safety for the reservoir next season. Some new twine

netting for repairing the salmon nets must be procured also.

Tlie officer iu charge reports the first run of salmon to have been a fortnight

sooner than usual, caused by the very early spring, which opened up the river long

in advance of former years, befoie the netters were prepared to set their nets, thereby

losing the benefit of t"his first run. ^et the general catch of salmon in the estuary

and bay was good, and the anglers also did well. Certificates are hereto appended

from most intelligent fishermen and proprietors up river, giving conclusive evidence

of the healthy state of the salmon fisheries of the Eestigouche and the bay, which

they attribute in a great degree to the continual annual supply of young salmon put

into the river from the hatchery. Parrs and young salmon were very plentiful in

the river the past season. The river guardians of the Kedgewick and of the main
river also, and scowmen traversing the river, make statements that the spawning

beds and bars all along these rivers were literally covered with salmon in the act of

spawning last autumn. It is also i-eported that a great deal of poaching was prac-

tised by drifting and otherwise during the past season.

S. Gaspe Hatchery. Province of Quebec—By the death of the late officer in

chai-ge of this hatcher^-, Mr. P. Vibert, another appointment was made in June last,

of Mr. Henry Davis, who reports having captured 110 parent salmon in the Dart-

mouth Eiver'^; of these 65 were females, and gave 820,0u0 eggs, making an average of

12,600 ova from each. Not one parent fish was lost from confinement in the reser-

voir from May till late in Xovember, when they were turned out quite healthy. The
planting out of fry commenced in June; 450,000 were distributed; 250,000 were put

above the falls on the Dartmouth, 100.000 below the falls, and 100,000 in the York
Eiver. The building is in good repair, but requires painting outside. The apparatus,

generally speaking, is in good condition. A pleasing circumstance in connection with

this hatchery is that its beneficial efl'ects have been felt in giving an increased

average weight to the salmon caught in the adjoining Eiver St. John which empties

in theGaspe Bay. The young fry bred from eggs of the larger salmon, natives of the

Dartmouth Eiver have, for many years been planted in the St. John Eiver, where native

salmon were formerlj- of a much less size than the Dartmouth fish. The average

weight of the salmon taken in the St. John in 1889 was 22 fts. The account given

bv an oil leliable fishei'man is that, from 1870 up to 1880, the average was 12 to

15 lbs. This increased till 1887-88, when it reached 18 and 19 lbs., and in 1889

reached 22 lbs. Some individual fish were taken at 30 lbs. The canoe men and

fishermen assert that this extra size of the salmon is to be attributed to the opera-

tionsofthe hatcherj- in planting the fry bred from Dartmouth salmon in the St. John
Eiver. Eeports go to show that great number, ofyoung salmon parrs and smolts were
observable in the upper waters, and the estuaries of the Gasp^ Eivers.

9. Tadoussac Hatchery, Province of Quebec.—There were successfully bred at

this establishment during 1889, 1,600,000 salmon fry. and safely planted in the

principal tributary streams to the Saguenay Eiver. It has been found that the fiy

put in the small lakes (Mowats) a short distance from the hatcheiy have thriven

in a most satisfactory manner. Distribution in these water's will be continued, as the

facilities ottered for their ready growth, and passage to the sea are ver}' great. A
suggestion is made to discontinue the planting of fry in the St. Margaret and Little

Saguenay rivers, as they ai e so largely tilled with trout, and that additional supplies

should be given to the extreme upper waters of the Main Saguenay, as salmon have
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already been taken above Chicouti mi, where they were not previously known, and
where fiy were planted from the Tadoussac hatchery.

It has been somewhat difficult to obtain full supplies of parent salmon for this

hatchery. The improvement this year has been veiy marked as a surplus, of 249

salmon were turned out of the net, over and above the number requii-ed to fill the

hatchery with eggs. A total of 559 salmon were taken in the Departmental net;

249 were let loose again keeping 310 of the largest for hatchery purposes. The per-

fection of the mode of retaining parent salmon in the salt water reservoir fi-om early

in Juue till November, is shown by the loss ofonly two fish. There were 206 females

spawned, from which 2,557.000 eggs were obtained, with an average of 12,400 ova
to each, thus showing the fish to be of very lai-ge size. Spawning commenced 21st

October, and terminated 9th November. The fish, when turned into the Saguenay,
were perfectly sound and active, and gave the utmost satisfaction to numerous lead-

ing visitors who came to see their liberation.

The increase of salmon taken by netters was shown to be very good in 1888 ; an
increase of 50 per cent, has been shown this year over that of last year, and the catch
this year is nearly 300 per cent, over that of 1886, and with the same number of nets;

an evidence of success which is substantiated by the letters of leading pei'sons, who
state that salmon were caught in the river Shipshaw and othei' sti-eams above the
town of Chicoutimi for the first time, which they consider to be the result from fry
planted from Tadoussac hatchery. The officer in charge reports the hatchery to be
in a dangerous state. It stands upon a pier of slabs which is badly decayed, and
the building also is showing signs of decay, and either a large outlay for repairing
or building anew must be done. A better and safer site can be obtained close by the
small pond, from which the water could be run dii-ectly into the building, and thus
save the expenditure and precarious nature of the long dall or raceway which
conveys water to the present hatchery. It is urgent that something should be done
during next summer to put the Tadoussac hatchery in a safe and proper working
condition.

10. Magog Hatchery, Province of Quebec.—From this institution 1,700,000
whitefish fry were planted in Oxford, Massawippi, ilegantic and llemphremagog
lakes, in the Eastern Townships. There were also bred in this hatchery 1,100,000
salmon-trout from eggs from Newcastle, which were planted in the lakes of the counties
of Brome, Sherbrooke, llegantic, Stanstead and Beauce. Both trout and whitefish
were put out in good condition, and with very slight loss. The officer in charge
reports again, as previously*, that whitefish are seen in considerable numbers in some
of the above lakes since being put there from the Magog hatchery; and that they
weie not known in these water previously. Netting and spearing being prohibited
in these waters, few whitefiish can be taken.

Salmon-trout and black bass are still increasing, the spawning grounds were
largely covered bj' these fish the past season. Illegal fishing is practised in these
waters, and the reduction of means for guarding the shoals at the spawning time
has given an impetus to the poacher to extend his illegal work. Necessary lepairs
to the floors are in progress and when complete the establishment will be in first

class condition. The usual quota of salmon-trout and whitefish eggs in the semi-
hatched state, will be transferred from Newcastle and Sandwich hatcheries to Magog
at the priiper time.

11. Neiccastle Hatchery, Province of Ontario.—There was a veiy large output of
fry and semi-hatched eggs of various kinds fiom this hatcherj- during 1889, forming
a grand total of 8,566,000, consisting of salmon-trout, whitefish, speckled-trout and
black bass. Their disti-ibution was spread over numerous sections of the country;
salmon-trout and whitefish were planted in many of the lakes of Quebec, Nova Scotia,
New Brunswick and Ontario. The speckled trout were widely disposed of in loca-
lities where the numerous applicants desired them.

Fjom the satisfactory acknowledgments received concerning the distribution gene-
rally, the eggs and fry were received at their destination in the most healthy
condition

; and the fry were liberated to the satisfsiction of all concerned.
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The officer in charge reports the necessity for procuring largei- supplies of

speckled trout ova, in order to fill the numerous and increasing demands which
are being made by individuals to ro-stock various streams of the county, which, in

many cases, from imjjrovidence, have become xery much exhausted.
The system adopted the past season for procuring supplies of salmon trout

eggs was eminently satisfactoiy. By the selection of certain fishing stations in

Colpoy's Bay, at Wiarton, and working them with Departmental nets, under the
supervision of Mr. Charles Wilmot, officer in charge of the Newcastle hatchery, the

success in getting full supplies of ova within a shorter period of time, and at less

cost, was vei-y gratifying, showing that 11.000,000 of eggs were collected during
sixteen days in November, as against 5,000,000 during the whole of November in

1888, under the then system of emploj'ing nets and fishing gear of all kinds from
pound net fishermen. With the nets and fishing plant now owned by the
Department, it may be safely concluded that the expenditui-e connected -.vith

gathering salmon-trout eggs for the several Dominion hatcheries requiring them
will be considerably lessened in the future.

Appended to the Newcastle report is a schedule giving the numbers of fish

netted, the quantities of eggs, and the dates in which they were collected. From
this diary, and those of former years similarly kept, the most indisputable evidence
is brought out, proving the wisdom of selecting the month of November as the
proper close time for the protection of salmon-trout at their spawning time. It is

asserted, however, by interested parties, that November is not the true spawning
time for salmon-trout. The practical work of the fish cultural service after many
yeai's experience has shown that the eggs of the salmon trout are principally shed
during November. If taken at an earlier period they are, in the majority of cases,

not suflBeientlj' mature to be susceptible of proper impregnation. This evidence
should suffice to show that the present close season of the month of November is the
correct one for salmon-trout.

The condition of the ova in the Newcastle nurserj" is very satisfactory. They
are, however, somewhat overcrowded by the increased numbers now on hand. Eelief
must be given shortly, by transferring large quantities to Magog, St. John Eiver,

Bedford and Ottawa hatcheries.

With the now increasing demands from the Maritime Provinces for supplies of
eggs of the commei'cial fishes of the great lakes, for introduction into their waters,

it will be necessarj' to inci'ease the hatching capacity of the parent establishment at

Newcastle. Eepairs of certain descriptions are, however, requisite, and will demand
consideratiou the ensuing summer.

12. Sanchcich Hatchery, Province of Ontario.—From the supply of eggs collected

in 1888 there were turned out of this hatchery 21,000,000 of whitefish fry and
11,000,000 of semi-hatched ova ; the former were planted in many of the principal

lakes of Ontario, and the eyed eggs were transferred to hatcheries in Quebec, New
Brunswick and Nova Scotia. The work of distributing the fry and transferring the
eggs was satisfactorily carried out. When the work of whitefish hatching had been
completed, operations commenced in collecting the ova of the pickerel, (dor^),

when 30,000,000 were obtained in Lake Huron ; about 21,000,000, or 70 per cent, of
these weie hatched and planted in various places in Lakes Huron. St. Clair and Erie,

and in the Detroit Eiver. These fish are reported by the fishermen to be consider-
ably on the increase through the agency of the hatchery.

The collection of whitefish during the past fall has been most satisfactory,

nearly doubling the quantities of former years. This success is due to the means
adopted by the Department in operating the Bois Blanc fishery by its own employes
and fi--hing apparatus, together with the enforcement of a regulation that, fishermen
who we permitted to fish during November should allow the eggs to be taken from
the fish for hatchery purposes. The result was that 70,000,000 ofova were placed in the

Sandwich nursery and in addition about 4.000,000 eggs were impregnated and scattered

here and there in the Detroit Eiver. Whitefish fishing on the river the past season
was generally speaking much better than the previous year. It will be found neces-
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sai-y to erect a temporary breakwater at Bois Blanc fishing station, to prevent injuiy

to the iish put in tlie pens caused by the receding of the water fi-om the efiects

of strong winds
;
§100 would make this provision.

The officer in charge says necessity exists for erecting another wind-mill, where
the pickerel are caught in Lake Hui-on, in order to supply more water for the tanks

in which the parent pickerel aie kept till ripe for spawning.

The hatching capacity of the Sandvvich hatchery must be enlarged: its growing
importance demands this. The present deposit of 70,000,000 eggs in it causes great

anxiety for their safety, by overcrowding; only hall of the floor area is at present

utilized foi- hatching purposes, the other half being used for dwelling purposes by the

officer in charge and his family; outside ]irovision should be made for the officer in

charge, and the wholefloor area su]i])lied with additional appai-atus. In this way
hatching room would be obtained for 150,000,000 whitetish eggs.

APPLICATION FOE YOUNG FISH.

From the numerous applications which ai-e continually coming in from all parts

of the country, it has been considered expedient to issue the following form of appli-

cation and directions so that all parties de.^i)-ous of obtaining Iry of any kind from any
of the hatcheries can be furnished with this blank Ibrm of application and directions

which when duly filled in b}- the applicant and returned, will enable the fish cultural

branch of the Fishery Department to form a more intelligent idea regarding the

adaptability of the waters for the growth of the fish, where they are proposed to be
planted.

Department op Fisheries,

Fish Cultural Br.^nch, Ottawa.

In consequence of the increasing number of applications for young fish, and
for the distribution of iiy from the Government hatcheries, the following regula-

tions have been made by the Department:—
Hereafter no application can be entertained unless these regulations are strictly

adhered to, and the application made at the time specified.

All applications must be made upon a blank form, a specimen of which is hereto

appended. These forms may be obtained on application to the Supei'intendent of
Fishculture, Ottawa, or from the various inspectors of fisheries and officers in charge
of hatcheries throughout Canada.

directions.

The appended form of application for procuring young fish, -and directions for

planting them, is given to all persons who aie desirous of applying for frj' of such
description as are bred at the several Government hatcheries.

It is requisite that the appended blank form shall be intelligibly filled in, and
the directions stiictly adhered to by all applicants, in order to insure successful

results from the action of the Government and from such persons as are desirous of
replenishing the watets of the country with increased supplies of fishes.

All applications for fry, or ova, of any description, must be made in writing on
or before the 1st day of February of the year in which they may be required,
addressed to the Department of Fisheries, Fish Cultural Branch, at Ottawa. If not
made upon the appended form, one will be forthwith sent to the applicant, which
must be promptly returned, duly filled up, when in due time the applicant will be
notified of the quantity of fry that may be allotted to him, and the time when and
the manner in which the J'oung fish are to be obtained by him.

Special attention must be given by all persons receiving young fish to their

being carefully and properly planted. They must not be thrown out b}- the pails

full, so to speak, in one spot, but spread thinly over long areas, in well selected

parts of rivers, lakes, streams or other waters.
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Salmon fry {Salmo Salar) must be carefully distributed on the gravelly beds of

rivers and sti'eams, far up and near their sources as possible, where the water is pure

and cold, with a temperature not exceeding 60 or 65 degrees.

Salmon Trout and White-fish fry, in order to thrive well, should be planted out

on the shoals and reefs of deep lakes, having pure, cold water of a temperature
ranging under 65 degrees.

Speckled-trout should be put in the pure, cold rapid parts of brooks or larger

streams, on gravel beds, in sheltered places. Ponds and lakes fed bj- springs are also

well adapted for them. They will not thrive well in waters of a temperature above

60 degrees.

Pickerel (Dor^) and Black Bass may be planted in waters more sluggish,

warmer, and less pure in their nature than is required for the salmonoid species

previously mentioned.
Special attention must be given by all applicants to the foregoing directions.

SAMUEL WILMOT,
Superintendent of Fish Culture for Canada.

Ottawa, October, 1889.

Note.—This page page of directions is to be kept by the a^jplicant for his

information when forwarding the appended application for fry.

FOEM OF APPLICATION.

The unde'-signed applies for of the species

which are to be planted in the public or private waters hereinafter described, to be
procured from the Newcastle hatchery, Ontario, or from such other nursery as may
be nearest and most convenient to the waters to be stocked.

1. Name of stream, pond or lake.

2. Name of Province, county, township or town.

3. Appro.ximate size of stream or other watei-.

1. What kinds offish have been, or are now, native to it?

5. What is the nature of surrounding country? Is it wild or cultivated?

6. If a lake, stream or pond, what is its character as to temperature, depth,,

bottom and purity ?

7. What constitutes the oi-dinary food for fish in the water to be stocked ?

8. Have the fish hitherto found in this water thriven well ?

9. What is the sentiment of the inhabitants in the locality regarding protective
laws for fish ?
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10. Are the fishery laws well enforced ? Give the name of the nearest fishery

oflScer.

11. Give the name of the railway and station nearest to the water to be stocked.

12. If for a public water, what provision will be made upon arrival at station to

carry fry to their destination? Give the distance, description of road and convey-
ance to be had.

13. If for private waters, give similar information as for question 12, but all

expenses connected with transport and planting of young fish must be paid by the
applicant. If convenient, an expert will be supplied from the nursery to perform
this work, whose expenses must oe prepaid.

14. Applicants will give the most direct route by land or water by which the
fry can be most safely and speedily transported to their destination.

15. Applicants for speckled trout fi-y will be chai'ged a moderate price per
thousand to cover cost of eggs and hatching.

Prompt and complete answers to the foregoing queries will enable the Depart-
ment to act intelligently on the apjjlication.

Date of Application, Name of Applicant,

P. O. Address.

EYIDE^fCE OF THE PEACTICAL EE.SULTS FROil AETIFICIAL FISH
BEEEDING IN CANADA.

The following letters from reliable sources are herewith given, in evidence of
some of the benefits which have been experienced from the planting of fry in certain
localities, which were bred in the hatcheries :

—

BEITISH COLUMBIA.

New Westminster, B.C., 23rd August, 1889.

Sir,—At a meeting of the Board of Trade, held last night, the following resolu-
tion was unanimously carried:

—

"That this Board of Trade has every reason to believe that the Eraser Eiver
hatchery has been productive of much good, and the experience of this and last

season proves beyond doubt that the numbers of fish coming into the river has
greatly increased ; therefore, this Board is of opinion that it'would be mistaken
economy to close said hatchery, and tliat the fishing interests of the Province are-
such as to make it desirable that the efiiciency of the hatcheiy should be increased
rather than decreased, and that an additional hatchery should be established at Har-
rison Eivei, or some other suitable point."

Tours truly,

D. EOBSON, Secretary.
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Den's Island, 19th August, 1889.

Sir,—In reply to yours of 12th August, referring to the fisheries service, &c., I
think by all means the hatchery should be kept up and the output increased. I also
think some means ought to be taken to protect the natural spawning beds.

I remain, yours sincerely,

H. KIEKLAND,
Fi-aser River Fishery, Den's Island.

(Extract.)

New WESTJitNSTER, B.C., 7th August, 1889.

" In regard to the Fraser Eiver hatchery, I think I am able to speak more
correctly on its work than any fisherman on the river. For over thirty years I have
fished salmon on the river, and therefore know what should be expected from the
various years as thej- came along. Last year and this I have caught manj' more
spring salmon than ever before, and very many of these fish were under the usual
size—a fact which convinces me that they are the product of the hatchery. My
thirty years' experience teaches me that the large number of these small fish is

not the result of accident.

"The unprecedented run of 'sockeyes' this year brings with it a phenomenon
never before observed on the Fraser, viz., a great run of ' sockeyes,' averaging from
3i to -ih pounds in weight each. This has never happened before in my thirty years'
experience, and I attribute it solely to the work of the hatchery. Last year there
was a small run of these fish also.

"On the whole, I consider the hatchery a very important factor in maintaining
the fisheries of the Fraser, and the removal of the hatchery, in my opinion, would be
a genuine calamity. I trust the Fisheries Department will do nothing rashly in

this matter, and in conclusion I would urge a strict maintenance of the efliciency
now prevailing.

"I am, Sir, your obedient servant,

" WM. H. YINCENT."

L.-vDNERs' Landing, 19th August, 1889.

Sir,—Eeplying to your letter asking for my opinion regarding the utility of the
hatcherj-, I would state that it is favorable. The tact that fish have been propagated
in rivers to which they were previously unknown is evidence that their numbers
may, by similar methods, be increased in their native waters. This has actually
been done at Eogue Eiver, Oregon, where Mr. E. D. Hume erected a salmon cannery
and a hatchery some twelve years ago. The hatchery since its establishment has
increased the supply of salmon three-fold.

I believe further that the hatchery under your sujjervision on this (Fraser)
river has been of great benefit this year. The " sockeye " run is not ended, yet
there ai'e already more fish packed on the Fraser than were ever before put up in
the whole Province during an entire season. Each and every cannery on the river
has exceeded its greatest previous packs made on this run. The increased number
of canneries this year partially accounts for the large aggregate output, but not for
the uniformly greater pack of individual canneries.

To discontinue work at the hatchery would be a mistake which the Province
cannot afford to have made.

Tours truly,

E. A. TVADHAMS.
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Canoe Pass, 15th August, 1889.

Dear Sie,—I am in receipt of yours of the 12th inst., and in answer would sa}^

that in the matter of the hatchery it is my tirm opinion that the big run of salmon

this year is to be attributed to a great extent from the output of the hatchery, and

it is to be hoped that the Government, instead of curtailing the expenses on the

existing one, will establish another in some suitable place on the Fraser Eiver. The
salmon industiy on this river has been a great success, and a great source of revenue

to the Province this year, and will always continue to be so as long as it is fostered

and protected by the Cxovernment. How any one (unless it could be through pre-

judice) can say "but that the great sources of tish supply this season can be attributed

to any cause outside the hatchery I cannot see. You can take, for instance, the sup-

ply of salmon for the year 1885, when there were only six canneries running, and it

did not nearlv average to each boat as much as they did this with sixteen canneries

running.
I would strongly recommend that the hatchery should be continued and for the

next three years let it prove its value, and I think it will convince the most bitterly

prejudiced of these parties that may write against it.

I might quote instances of the great success of hatcheries, such as Eogue River,

and also the hatchery of shad on this coast, but you of course are thoroughly con-

versant on these subjects, and I will not occupy your time in doing so.

1 will conclude by strongly recommending that the hatchery should be continued.

Yours vei-y truly,

THOS. E. LADNEE.

Ladner's Landing, 16th August, 1889.

Sir,—We learn that the Department has been informed that the hatchery has

been of no benefit to the river. How any one could make such a statement and give

reasons for it greatly sui-prises us, and we can only think that there must be some
other reason than the welfare of the country has made them do so.

Till this year the hatchery could not prove itself according to the accepted four

year return. This year the run has been the best that we ever saw on the river

when the hatchery had a chance to make returns, and we have no doubt in following

years will greatly add to the output of the river, and be a soui-ce of revenue to the

country at large, very much in excess of the present expenditure, and we think it

would be a very great mistake if the Department should curtail or hamper the

hatchery in the least.

Had they spoken of increasing its capacity instead of diminishing it, at least

till it had a lair trial, it would have been much more reasonable, and we consider
when the Department pays a much larger subsidy to eastei'ii Provinces that do not
turn out one-tenth of the returns of the Eraser, it would be very unjust to British

Columbia. That the hatchery has not shown much return till now is not strange.

You would not plant fruit trees and, unless they bore frui^ in two or thi-ee years,

dull them up. But that, in our opinion, would be the action of the Department
should it decrease the capacity of the hatchery at this time.

We think the hatchery should be continued for at least three years longer, in
order to see whether or not it improves the poor years, as otherwise it would not
have been in operation long enough to prove its usefulness.

We remain, dear Sir,

Very truly yours,

LAIDLAW & CO.,
Delta Canning Co.
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Canoe Pass, B.C., 15th August, 1889.

In answer to yours re hatchery on Fraser River, beg to state that, judging by
the results this year, my opinion is that the salmon hatchery established on the

Fraser Eiver has increased the salmon run enormously.

I have the honor to be. Sir,

Tour obedient servant,

D. DRYSDALE,
Manager Canoe Pass Canning Co.

Lulu Island, B.C., 16th August, 1889.

SiHj—I should say by all means maintain thesalmon hatcheries. Ithas already
done good, and we are just beginning to see the result. There is no doubt, in my
mind, but that it will eventually till up the otf years, so that we will see no difference

in the seasons, which at present are, as you know, very marked. There can be no
doubt but that the salmon hatchery will be attended with the same good restilts as

other fish hatcheries have on this coast. I have no doubt of the success of propaga-
ting, both for increasing numbers and improving quality. It is so in vegetable—why
not in animal life ?

We all know there were no shad on this coast until they were hatched and
planted here.

I will respectfuUj- recommend this to the Department. Do not protect trout in

the rivers carrying large amounts of salmon, or the tributaries thereto, as they are
the salmon's greatest enemy. I would i-ather encourage their destruction.

Trusting the hatchery will be maintained at any cost.

I am.
Yours very respectfully,

M. M. ENGLISH.

Annisville, 16th August, 1889.

Sir,— I am in receipt of yours asking my opinion on the utility ofthe tish hatcheiy.
I beg to say, that I wish others engaged in the canning business advocated and

petitioned the Minister of Fisheries to establish a hatcherj- on this river. Since its

establishment I am more confirmed in my opinion that it was a wise step in the
interest of the fish industry, and I think it would be a most serious mistake should
the Government consider it necessary to discontinue such a useful establishment.

I am, dear Sir,

Tours respectfully,

PETER BURELL,
British Columbia Packing Co.

Bon Accord Cannery, 15th August, 1889.

Sir,—In reply to yours, I may say that I am certainly in favor of continuing
hatchery operations for a time at least. I do not think sufficient time has elapsed
from date of its inception until the present to decide its results as a failure or success.

Spi'ing salmon, I believe, take longer to mature than the "sockeye," and I

understand very few of the latter were hatched until the run of 1886. I feel satisfied

that we need not look for these until next year. From my view the hatchery on
this river is but an experiment yet, and for that reason would continue it until

results are proved beyond a doubt.

Aiding and protecting the natural spawning grounds, however, is something I

would advocate most strongly. Tou, perhaps, know my views on this matter
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already ; and anywaj^ I have not time to write them here ; but as settlement and
development on the river banks continue, correspondingly should efforts be made to

maintain by all means the safest source of supply of salmon for the Eraser Eiver,

the natural spawning grounds.

To do this, if your Department cannot afford to expend anything in this direc-

tion, apart from the hatchery expenses, something worth while, I would suggest

that the amount be equally divided with a natural spawning ground protective service

until such time as the hatchery results are proved conclusively.

Yours respectfully,

D. T. MANN,
Manager.

Victoria, B.C., 13th August, 1889.

Sir,—We had always been under the impression that the hatchery has been

beneficial towards increasing, or at least maintaining, the supply of salmon in the

Fraser River, and this impression was gained from remarks made by fishermen.

Our own knowledge on such matters is very impei-fect, and an opinion is there-

fore not of much value, but we beg to submit the following for consideration of the

Department :

—

Has the hatchery been in operation for a length of time sufficient to afford a
practical test of its efficiency in increasing the supply of fish ? If not, should it not

be continued until a practical test has been made ?

We presume you are the best judges as to whether any results have been
obtained or not.

We remain, yours faithfully,

FINLAY, DURHAM & BEODEE.

San FR.4.NCISC0, 1st February, 1889.

Dear Sir,—Your favor of 4th ultimo has been forwarded from EUensburg, and
in reply will say that I have been operating a hatcheiy on Rogue River with some
success for the past twelve years.

Being only an amateur at the business, have had many difficulties to overcome,
but am gradualh' improving, and can see evidences of its benefits.

The pack at Rogue River the season of 1877 was 3,500 cases; spring of 1878,
about 14,000 cases. The season of 1878 I turned out 350,000 salmon fry, and four
years later packed 15,000 cases spring fish.

We have until this season only propagated ".salmo quinnat," what are called

"Chinook." This year we have also spawned " silversides." The ova is from fifty

to sixty days hatching, according to temperature of the water. We kept the young
alewives in troughs until umbilical sack is absorbed, and they are ready to feed. My
hatchery has a capacity of 3,500,000 eggs. Owing to its situation, the cost of work-
ing is comparatively light. I think outside of repairs and improvements can opei-ate

for §1,500 per annum. I have not the figures at hand, but am sure it would come
inside that amount. Trusting that I have answered clearly on the various points,
I can assure you it will be no trouble to answer any further enquiries j'ou may
wish to make, although I may be rather slow in answering, as I am very busy, but
would like to take leisure time to write up the matter more fully.

Yours truly,

R. D. HUME.
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Astoria, Oregon, 14th September, 1889.

Dear Sir,—Your favor of the 4th inst. is at hand, and contents noted. In
answer will say that the pack of salmon for the Columbia Eiver the past season is

320,000 cases, as near as I have been able to ascertain. The pack on the Sacramento
is not far from 75,000 cases. The small streams along our coast are just com-
mencing their fall pack, which will not be very large. I think it will not exceed
100,000, if it reaches that figure.

We turned out from the Clackamas hatchery this spring 5,500,000 fry, and have
a good prospect of obtaining enough ova for that amount the coming season. The
United States Fishery Commission still operate the Clackamas Station, in conjunction
with the State Commission.

The shad are gaining very rapidlj- in the Columbia Eiver; indeed, many have
been taken and sent to market this season; some have been taken to weigh as high
as five and six pounds, and the fish is far ahead of the Atlantic shad, being much
fatter and of better flavor, and in a few years will be a source of revenue to our
country.

Tour reports came to hand with the letter, for which accept thanks. I have
none of our reports for 1887-88 at hand, but will try and find one for you.

I have found a few copies of 1887-88, and will forward them with this. Tour
pack on Fiaser Eiver exceeds all expectations, and must go far to convince the most
skeptical that artifical hatching can be made a success. I believe in the near future
that all our streams will be re-slocked with an abundant supply of food fish by means
of artificial propagation.

Yours truly,

F. C. EEED.

Ellensburg, Currt Co., Or., 17 September, 1889.

Dear Sir,—Your favor of 23rd August received. The pack on this river has
been greater so far this season than ever before, although of modest proportions as
compared with Eraser. Howevei-, it is a small river in comparison. The benefits

of the hatchery are conclusively shown, when we compare the conditions with other
streams on the coast. This river has increased its pack every year since the hatch-
ery was established, while the other streams have decreased, and as Eogue Eiver is

a very easy stream to fish, and has been done very closely, it seems as strong
evidence that our work has been a great benefit. '

The spring pack will be about 16,000 cases, about five times as much as was
packed in a season before the hatchery was started.

I do not consider that we are fairly started at the hatching business yet, as we
have in the past labored under many difficulties, which are now about overcome,
and in future think we will be able to make a ftxir showing.

Yours trulj^,

E. D. HUME.

Westminster Junction, 27th November, 1889.
Sir,—In regard to "sockeyes" salmon running up the Coquitlam Eiver : I have

lived here, and have fished in the Coquitlam Eiver for the last eight years, and this

is the first year that I have seen "sockeyes" salmon ascending the Coquitlam, which
they did in considerable quantities for about six weeks this fall, showing clearly
that they are the young salmon deposited in the stream from the hatchery. But the
upper portion of the river is badly obstructed by log dams, preventing the fish from
reaching the lake, and consequently a large spawning ground. If the the river was
cleared of obstruction, which a few thousand dollars would do, it would be a good
investment for the countrj-.

EespectfuUy yours,

E. B, KELLY.
17*—

3
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Hall's Prairie, Surrey, B.C., 30th November, 1889.

Dear Sir,—In reply to your inquiry dated 19th November, rehitiu"; to the

salmon fry distributed by you in the Nicomekle Eiver last spring, I have the plea-

sure and satisfaction of being in a position to inform you that the young fish here
have done remarkably well, and that large numbers of them may be seen 6 inches

and upwards in length. I think the experiment so far has been very satisfactory, so

much so that the Council of the Corporation of the District of Surrey at their last

meeting adopted the enclosed memorial (which please forward to the proper author-

ities), requesting that the waters of the Serpentine, Nicomekle and Campbell Rivers
may all be stocked with salmon and shad fry. Thanking you for your willingness

to place the fish in our river, and believing you will be perfectly satisfied with the

results.

Respectfully yours,

HENRY T. THRIFT,
Clerk Munic'qml Council.

MEMORIAL RE SALMON AND SHAD FRY FOR SURREY RIVERS.

On motion of Councillor Armstrong, seconded by Councillor Shannon :

That wheieas the waters of the Nicomekle, Serpentine and Campbell Rivers, in

the opinion of this Council, are well adapted for the propagation and development of
several species of food fish, which if introduced therein would soon be a source of
profit to the residents of the neighborhood and a great benefit to the cities and towns
of the mainland

;

And whereas the salmon fry distributed in the Nicomekle River last spring by
the officer in charge of the Government fish hatchery have so far exceeded our
expectations, many of the young fish being 6 inches and upwards in length;

And whereas this Council believing that were the Government to undertake to

stock the waters of the above named rivers with salmon and shad fiy, it would be
the means of inducing a most desirable class of settlers to locate on the Government
lands near the rivers, besides proving a great attraction for tourists, etc., and fur-

nishing settlers with a constant supply of those excellent fresh food fish
;

Be it therefore resolved :

That the clerk prepare a memorial addressed to to the Minister of Marine and
Fisheries, directing the attention of the Department to the above facts and requesting
that action may be taken immediately, with a view to depositing a number of both
kinds of young fish in the above named rivers in the coming spring.

Carried unanimously.
HENRY T. THRIFT,

Clerk of Municipal Council.

Nanaimo, B.C., 20th November, 1889.

Sir,—The " sockeye " salmon, or a trout-like fish which I believe must have been
the " sockeye," were seen in great number in the spring, and the Indians remarked that
they never saw so many trout in the liver before. Since the spring I have not
heard of or seen any strange fish in Nanaimo River.

I am. Sir,

Your obedient servant,

LOUIS A. GOOD.
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QuAMicHAx, B.C., 20th November, 1889.

Sir,— I have the honor to report that the " sockeye " fry and eyed ova placed in the

Cowichaii Eiver aie now showing good results ; a great number of fish of this species

liave been taken during the year, and when I was at the head of the Cowichan Lake
hist month we saw shoals of them from four and a-half to six pounds in weight. They
seemed to be waiting to get up the mountain streams.

The Indians say that they have never been seen here before, and they now have
faith in j-our fish culture, which before, when they assisted in placing the ova in the

rivei-, thej' thought would prove fruitless. Congratulating you on the result.

I have the honor to be, Sir,

Your obedient servant,

W. THOMAS,
Fishery Guardian.

XEW BErXSWICK, MIEAMICHI HATCHEEY.

South Esk, 16th December, 1889.

Jared Tozer, Esq., says: " Salmon were as plentiful this season as they have been

for the past four or five years, some nets having taken even more than a uniform
catch, while others have not done so well. Those nets which were in readiness to

take the June run of fish, which entered our rivei' this season about the middle of

May, made good catches, while those which did not get to work before the usual

commencement of the fishing season show a slight falling off."

John McColm, Esq., says :
" My nets have taken more salmon this season than for

any during the past five years. Oai- June run of salmon entered the river in May,
on account of the eai'ly spring, and some fishermen complain of poor catches, but

this is simply because they had not their nets in readiness to take this first run.

Altogether, salmon do not show the slightest signs of decreasing in our waters during

the past six j^ears. This is, I think, greatly due to the benefits derived from artificial

breeding, without which our supply of salmon would run short in a very few years."

Patrick Gillis, fisherman, says: "I have fished a set of nets near the head of the

tide for past ten years, and I am of the opinion that salmon have been on the increase

for the past six years. Certainly the catches of fish by nets in this vicinity do not show
any falling off, and one would almost think it impossible for ten salmon out of one
thousand to i-each here when the way in which the river and bay is obstructed with

netting below this point is considered, of which one-fifth was not in operation eight

or ten years ago. Grilse have been very plentiful during the past summer. It is

my opinion that artificial breeding is an almost incalculable benefit to our rivers,

in keeping up the suply.

EESTIGOUCHE HATCHEEY.

Campbellton, N.B., 9th December, 1889.

Dear Sir,—In answer to your enquiry as to the state of the salmon fisheries at

present, in comparison to what they were years ago, I beg to say I am the owner
of a fishing station situated some two miles above Campbellton. I have been
engaged in the salmon fishery for twenty years, and I believe, notwithstanding all

the anglers and the great increase of nets in the bay and on the coast of late years,

the salmon arc more plentiful than they were years ago, the catch each year is more
uniform, and the fish were larger this last season than I ever saw them before. I

certainly believe these results are largely due to the planting of the millions of fry

from the hatchery.
I am, yours truly,

WILLIAM PEATT.



40

Metapeuia, 15th December, 1889.

Dear Sir.— lu reply to yours of the 10th iiist., I can say I have been living on

the Eestigouche for forty years. I am the owner and still retain my angling privi-

leice, some eighty rods fronting on one side of the river. I leased it last season to

some sporting gentleman of New York for §100, it being the second year it was
possible to lease it. The R. S. Club refused to lease, saying there was no tishing on

it but two years ago some thirty lish were caught, and last season twenty-five fish

taken, averaging over 20 lbs. It is only of late years, and since the fish began to

increase, that the anglers could be persuaded to fish in the long reaches of the river.

I actually believe there are ten fish in the river now to where there was one twenty
years ago, and the fishery has enhanced in value 500 jjer cent. It is reported by all

parties^hat the I'iver is full offish. I have no doubt but -what the hatchery, com-
bined with protection, has been the main factor of bringing about this i-esult.

I am, yours very truly,

NATHANIEL MOOEES.

EuNNETMEDE P.O., Metapedia, 16th December, 1889.

Dear Sir,—In reply to your inquiry respecting the benefits (if any) of the

Eestigouche hatcheiy to the river, would say, my opinion is, owing to the increased

numbers of nets on the coast and estuary since 1872 and the increase of anglers

since 1880, that only for the hatchery the salmon would be nearly extinct, and the

great increase of nets above referred to plainly shows that there must have been a

corresponding increase of the fish.

I own over 480 rods of frontage on the river. I formei'ly set a salmon net

thereon and never took, or caught, over foui- barrels per annum. Since 1880 I have
only fished with my rod and have regularly leased my tisherj^ to anglers, at an aver-

age of 8200 per annum, and I atti'ibute the extra benefits and regular annual supply
to the Eestigouche hatchery, which is no doubt also supplemented by the better

protection afforded by the 'leesees. I may say, when properly angled by those who
know how, my fishery averages from foi-ty to fifty salmon yearly.

I am, Sir, j'our obedient servant,

JAS. H. MOOEES.

Tide Head, 13th December, 1889.

Dear Sir,—In rejjly to your letter of the 10th inst. asking my views on the state

of the salmon fisheries and the benefits of the hatchery: I have, as you know, been
in the employ of the Eestigouche Salmon Club, acting as guardian of the river around
Tide Head for the last three j^ears. I am the owner of a net fishery, but as it is in

the boom limits and the great number of logs coming down annually bas completely
spoiled it. But some of my neighbors, who are more favorably situated, and also in

the boom limits, made a very good fishing last season, the best for a number of j-ears,

and I am positive there was a very large run of salmon. I heard of some good catches

among the net fishermen. Of course, there is a falling off in the estuary, but I think
this is very easy accounted for when it is taken into consideration that the nets on
the coast have increased of late years 50 per cent. The catch has also increased
accordingly, and the fish that do escape the multitude of nets below, by the time they
have reached the estuary they become by instinct so cautious as to avoid the nets,

that they will not go into these only when the water is dirty, or the wind is blowing
strong. The fishermen say they are so shy that they will not even mesh when in

the pounds. They have to be hooked out with the gart'.

In going over my beat at night I have often seen the fish running in all direc-

tions over the shallow bars and places, and I believe there are ten fish in the river

now to where there was one twenty years ago. I have noticed the young "'smolts
"

playing about at the Tide Head in schools like smelts on their way out to sea. From
what I have seen and read about artificial fish breeding, I believe the hatchery is
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justly entitled to be credited with a large share of the preservation and healthy condi-

tion ofthe salmon fisheries as they now exist on the Restigouche and Baj-desChaleurs.

I am, vours very truly,

EOBT. D. GERRAED.

Broadlaxds, Qde., 9th December, 1889.

Tlie Honoralile
The Minister of Marine and Fisheries.

Sir,—In reply to your request for my opinion of the value of the hatcheries on

the catch of salmon on the Restigouche River, ] beg leave to say that, in my opinion,

it is a very diiHeult, I may say impossible question to answer, as so many other things

have to be considei'ed.

It is a well known fact that for several years after Confederation, when sjiearing

salmon was prohibited, and diifting in a great measure stopped, the salmon increased

very i-apidly until the year 1878, when the catch j eached its highest ]ioint. But.

since the year 1888, though the number of nets in the river above Campbellton has

been I'educed one-third, the catch has fallen off at least one-half on an average in the

estuary.

I would account for this falling off in the catch partly by the great increase in

the number of nets in the Bay des Chaleurs, and the trap nets which are used there,

and partly to the excessive angling on the spawning grounds on the Restigouche and
its tributaries.

From what I have read of the beneficial results of fish-breeding in other places,

and what I would suppose should be the result here, I would say that the placing of

young salmon in the diiferent streams must be of great benefit. The onij- thing is

that the number placed has been too sniull.

As I cannot give a more positive answer to your question,

I have the honour to be, Sir,

Your obedient servant,

MELYIX ADAMS.

Campbellton, 20th August. 1889.

De.-vr Sir,—Being always in favor of pisciculture and of salmon breeding in

particular, since it was first started in this place, I feel much pleased with the

statements of overseers and guardians on the River Restigouche, of the immense
numbers of salmon in the pools and on the spawning beds this season, since ail fish-

ing has ceased. In my opinion no better proof could be given of the success of

your eitbrts in artificial breeding. From 1830 until 1860 there were but few stands

of nets eomparativeh" in the Bay des Chaleurs and River Restigouche, and although

only the most choice spots were occupied it was only in exceptional years they

were considered remunerative. My business led me to be on the river towing and

otherwise for thirty to forty years, and I can trulj' say it was a rare thing to see

salmon anywhere in the stream after the 1st of August in anj- j'ear within that time.

What a change now ! The pools in places are crowded with them, and they can be

seen after the 20th October almost anywhere on the bars from the First Islands to

the head of the river, in the act of spawning. Although the complaint may be

true that there has not been so many salmon taken from Dalhousie up to the First

Islands in the last seven j-ears, on an average, as there was in the preceding seven

yeajs, it can be accounted tor by the great number of new stands placed along the

Bay des Chaleurs shores, and the great improvement in the mode of fishing in late

years. I may also state in my expeiience I find the salmon much more wary of late

than they used to be, and shun the nets in calm weather. I think I am not wi-ong

in stating that the breeding establishment has been a good thing for all concerned

on Bay des Chaleurs and Restigouche Rivers.

I am. Sir, Tours truly,

ALEX. R. CHAMBERLIX.
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After that portion of this report dealing with the subject of sawdust (fiom page
12 to page 23) was in print, other letters of importance treating upon the effects of

sawdust on tish life, came to hand, namely, from Commissioner Stillwell from Maine,
and Mr. Cheney from Glen's Falls, New York State. Extracts from these letters are
hereto added as follows :

—

Extract from lettei- of Henry O. Stanly, Fish Commissioner, State of Maine, in

re sawdust :

' In regard to the disposition of mill waste in this country, would say the only
method (except that of turning it into the stream) at present is by burning. Large
quantities of sawdust and other waste are thrown into the Penobscot, Kennebec and
other rivers. The coarser pai'ts, such as edgings, bark, &.C., which is not used for tii'e-

wood for domestic purposes, is in part burned on the premises, in a receptacle foi- that

purpose, but much of it finds its way into the rivers, and in many places fills the

rivei's to a great extent and damages the navigation very much.
" It does not seem to have injured the salmon so much as any one would be

likely to suppose. The reason (in my opinion) is that the mills are located low
down on the river below the natural spawning or breeding haunts of the salmon.
The fish when they come into the mouths of the rivers stop but a short time, but run
up past the mills, escaping the injurious effects of the sawdust, kc, &c. I think the
most injury is done by its filling the beds of the rivers and obstructing navigation.

"I have no doubt it has a very injurious effect on other kinds of fish which
do not run far up rivers, such as the alewife, shad, kc. VYhere the sawdust and other
dihris cover the bottom of spawning grounds I think they are ruined. What we
fear much at the jjresent time is the waste and chemicals from the pulp mills

which are now being built on every stream in this country. It is death to every
living thing in the water in the vicinity where the waste is turned into the
rivei-. Unless a remedy for the evil is soon solved the salmon fisheries in Maine
will be a thing of the past."'

Extract from letter of 'A. N. Cheney, Esq., editor Fishing and Shooting :

" Saw-mills on the upper Hudson are water-mills, and since the first one was
built it has been the custom of the mill-owners to dump the sawdust into the river.

It has been the custom also to throw edgings and other woodwaste into the river

;

but it ceased a short time ago, when the edgings, etc., were sawed into stove wood.
Only during the last winter have the saw-mills at this place arranged to save the
sawdust that it may be used as fuel in a paper-mill near at hand. Tight boxes with
sloping bottoms are built under all the saws, gangs, slabbers, butting, stave, heading
and lath saws. The sloping bottoms of the boxes conduct the sawdust- to a wooden
trough through which passes an endless belt of leather, on which are fastened iron

cups or buckets (similar to the buckets used in fioui--mills for raising flour) that
draw the sawdust through the trough to a storing pit, fj'om which it is carted to the
paper-mill.N. As this storing pit is at the bottom of the mill, the sawdust is lifted to
the ground floor by another series of iron cups oi' buckets on an endless chain.

These are called conveyors, and are placed horizontally under the mill floor, and
all lead from the different saws to the storing pit. The manner of saving the saw-
dust is simjMcity itself, and as it requires no hand labor it is inexpensive. * =i= * ¥

That sawdust in one waj' does do injury to the fish there is no question in my mind,
for il covers the spawning beds, smothering eggs and young, and except in ver}^

swift water it leaves no place after a time for a tish to make a decent spawning bed.
" How much poison comes fi'om the tons of hemlock sawdust deposited annually

in the river I cannot say, but I believe the Pharmacopceia says that it takes only
eight pounds of hemlock to make one ounce of the oil, and as Socrates came to his

death from hemlock water, it does not seem that our fishes should be able to with-
stand what proved to be the undoing of the Grecian Sage, unless modern fishes are
tougher than the ancient Greek. Xor can I say what poisonous gasses are generated
by the rotting of the masses of sawdust which covers the river bed and lines the
rivers banks, partly in the sun and air, and partly in the water, a soggy offensive
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sight if not a breeder of disease. The tannin in oak ti-oughs, and the turpentine in

pine troughs will kill young fish, if the troughs are not covered with tar or asbestos,

as it has done in hatcheries where these precautions have been neglected. Why
then should not hemlock and pine sawdust under some conditions be injurious to

older fishes ?
"

CONCLUSION.

Having submitted the various matters relative to the operations of artificial

fish culture iu Canada during the past year, as related above, it will be unnecessary
to add more, but simply draw the attention of your Department to the importance

of extending its operation, so that all parts of the country may be enabled to partake

of the benefits of an industry which has now become world-wide in its operations.

In the appendices hereto will be found the reports of the several fishery oflicers

in charo;e of the hatcheries of the Dominion.

All of which is respectfully submitted,

SAMUEL WLLMOT,
Superintendent of Fish Culture for Canada.
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FISH CULTURK
1889.

^F»P»E]SrDICES.

REPORTS FROM THE SEVERAL OFFICERS m CHARGE OF FISH-

BREEDING ESTABLISHMENTS IN THE SEALERAL
PROVINCES OF CANADA FOR 1889.

1.—FEASEE EIVEE HATCHEEY.

PROVINCE OF BRITISH COLUMBIA.

Report of the Officer in Charge of the Fra&er River Hatchery for 1889.

I have the honor to submit the sixth annual report of this hatchery, together

with a statement of the distribution of fry and collection of eggs during the season

of 1889.

From the eggs laid down in the hatchery during the fall of 1888 the following

numbers of fry were distributed on the dates and at the places here mentioned,
namely:—

Saw-quay Salmon (Nei'ka.)

February 13, 1889, Pitt Lake 200,000
do 20, 1889, do 425,000
do 28,1889, Harrison Eiver 600,000

March 6,1889, Sumas Lake 400,000
do 14,1889, Pitt Lake 600,950
do 21, 1889, Chilawheck Eapids 600,000
do 23, 1889, Harrison Eiver 600,000
do 26,1889, do do 550,000

April 3.1889, Silver Creek 223,000
do 11, 1889, Nicklemockel 60,000
do 13,1889, Coquitlam 161,000

Total 4,419,500

Included in the above number were 373,000 fry of the quinnat salruon (chouicha),
which were put in the Fi-aser and Hanlson Elvers. Of these the percentage of loss
was much greater than the "Nerka," on account of the tish having been caught
by gill nets and kept in floating cribs, which caused bruises that developed fungus
and unhealthiness of the fish. At the time these salmon were caught and stripped
there was only one experienced man in charge of operations, the caretaker being at
Okanagan, and Mr. MciSTish at Elver's Inlet, where each were doing duty as fishery
guardians. The -'quinnat" fish were no doubt roughly handled by the Indian
fishermen, for it was impossible for one man to be up day and night watching them.
They were also the first eggs laid in the hatchery, and as the season was very mild
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and the water warm, fungus had a better chance ofdeveloping. Buf notwithstanding
the loss on the "quiimat" salmon ova, taking the whole number laid in the nursery,

the rate of mortality was nearly one-half less than in any previous season. This
success is attributed to the fact that the parent tish last season were handled by men
who had had experience and a knowledge of the business, and that my orders in

stripping fish were strictly adhered to. which was that only three fish should be
stripped at a time, and that it should be done under the shade of a tent or tree, so

that the sun's rays would not strike on the eggs, and that only a jjortion of the eggs
should be taken from a fish at a time, and if the slightest disease was noticeable the

fish were to be rejected.

The eggs were laid in wire baskets as soon as they reached the hatchery, in

place of being left on the trays, so that sedimentary matter had less chance of
collecting on them and fungoid growth was less likely to pi'evail.

There was no frj' distributed in the rivers on Yancouver Island last season, as

the capacity of the hatchery was capable of hatching the quantity of eggs laid in,

and as the intention of the hatchery was to keep up the supply of fish in the Frasei',

it was thought best to distribute them in it and its tributai-ies.

Owing to the lateness of insti-uctions and the difficulty to obtain suitable steamers
at the proper time, the fish were held in the nursery until the sack was absorbed
and many of them were tiiking food before leaving the troughs. The cost of distri-

buting them at this age came to a little more than in previous years, as there could

not be so many put in the distributing scows at once, which caused a greater numbei"
of trips with the steamers. But from this year's experience I have learned that it

is better to keep the fry in the nurser}' until the sack is all absorbed. They are

then more active and better fitted to protect themselves.

No shad were caught in the Fraser this season to my knowledge, but a good
many were caught in the Columbia Eiver, Puget Sound, and along the Vancouver
Island coast. I would again recommend, as in previous yeai-s, that some shad fry

be secured and put in the Fraser and other sti-eams in this Province.

Whitefish have not yet been introduced in any of these waters from Ontario,

although enquiries still continue to be made for them. The lakes that produce
native whitetish are so isolated that they can not be got to market without heavy
cost, and even then the quality of the fish is quite inferior to those of the east.

The quantities of .salmon fry distributed from the hatchery since its erection are

as follows :

—

The year 1885 1,800,000
* do 1S86 2,625,000

do 188T 4,414,000

do 1888 5,807,000

do 1889 4,149,500

Grand Total 19,065,500

From this output of fty there has been unmistakably a great deal of benefit

derived, as will be seen by the enclosed certificates from the canners of the Fraser
Eiver, the fishery guardians of Nanaimo and Cowichan Eiver, the corporation of the

municipality of Surrey, and Mr. Eobert Kelly, of Couquitlam. From my own exper-

ience on the Harrison River I must say that, I think the fish have increased ten-

fold, as in the year of 1885-86 we could hardly secure any parent fish in the Morris
Creek, where we now catch them numerously. Formerlj' they had to be swept from
the lake with a net, and only a few hundred entered oui- traps the first two seasons.

Last year the fish were in greater numbers than before, but of a smaller size. I

beHeve the large run in Morris Creek in the year 1888 was caused by the output
of fry from this nursery and the extraordinary masses of "suckeye" salmon that

ascended all the streams of the Harrison, but more particularly the Morris Creek
were also due to the output of fiy from this establishment. It would be almost im-



46

possible for me to attempt to describe the quantities of lish that were in some of

those streams, so I enclose with this report two photographs, one showing the fish

in the stream ascending it to the traps, and the other showing the masses offish that

were crowded into the jiens during the spawning season.

The Indians living on the Harrison, where the parent fish aie captured, were
previous to this season unbelievers as to the benefits from the hatchery. But now
the}' are decided to a man that the enormous swarms of fish seen this season were
caused bj' the fry put inco this hatchery.

I enclose also foi' publication, in addition to the canner's certificates, a letter from
the State Fish Commissioners of Oregon. United States, which gives their views on
the success of the Clackamas halchery; and a letter from E. W. Hume, of Ellens-

burg, who operated at his own expense a hatchery on Eogue Rivei-, State of Oregon.

,^ Collection of Ova.

The number of eggs laid in the hatchery this fall amounted to 233,000, all of the
"suckeye salmon"(N'erka). Operations were commenced on 23rd September and ended
on Tth Novembei-. There were no " quinnat" salmon eggs taken this season, as the
fish are not procurable in traps at the points where the " suckeye" salmon are cap-
tured. The " quinnat " have to be caght by gill nets, which is moi-e expensive, and so
injures the fish that they give unhealthy eggs. -In any case the " suckeye" salmon
are considered of better color, and of more value to the general trade.

There was no count kept of the fish captured, or that passed through our traps
;

in fact, it could hardly be done bj^ any other means than a salmon register, as you
will notice by the enclosed photo, that our pens were crowded all the time. We there-
fore only selected the healthiest and j<trongest salmon, allowing the others to pass
up the stream by the opening of a slide gate in the trap. Howevei', the stickej-e

salmon will not average over 5,000 eggs to the fish, and from the majority of the
fish stripped this season there was seldom more than 3,000 eggs taken fi'om them.

Eepairs.

This establishment has now run six years without any repairs, and a building of
this kind soon goes to wreck. During the month of Ajjril or May next it should be
fitted with a new gutter pipe, as the old one has fallen oft'. New hatching troughs
are necessary to replace some that are very leak3^ The foundations of the building
under the water tank lequires re-blocking, as the old ones are quite rotten. The
upper part of the building should be fitted with a new races and troughs, in order to
inci-ease the capacity of the hatcher3\ The roof of the building should be repaired,
as it is leaking in places. The grounds should be put in new shape, and the entire
buikling should have a coat of paint. A new and larger flume for convej'ing the
water supply is absolutely necessary, as the one used now is unsafe and may at any
time break down, causing the destruction of all the eggs or fry in the hatchery.

I have the honor to be, Sir,

Your obedient servant,

THOS. MOWAT,
Officer in Charge.
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2.—SYDNEY HATCHEEY.
PROVINCE OF NOVA SCOTIA.

Report of the Officer in Charge of Sydney Hatchery, 1889.

SiE,—-I have the honor herewith to submit my annual report upon the work
clone at this hatchery during the past year.

As stated in a former report, I laid down in the hatching troughs in the fall of
1888, 2,678,000 ova; of these, 2,034,500 fry were hatched and distributed in the best
possible condition in the following streams, viz.:

—

Mai-garee Eiver (Inverness Co.) 200,000
ShubenacadieEiver (Cape Breton Co.) 50,000
Sydney Eiver do 350,000
Ball's Creek do 150,000
Trout Brook do 150,000
BlacbBrook do 134,000
Grand Lake do 100.000
Eskasoni Eiver do 50.000
Salmon Eiver do 100^000
George's Eiver do 150,000
Leiteh's Creek do 50,000
ilcLeaii's Brook do 150.000
Middle Eiver (Victoria Co.) 150,000
Baddeck Eiver do 150,000
Grand Eiver (Eichmond Co.) 50,000
Iron Eiver do 50,000
Hatching Brook (Cape Breton Co.) 50,000

Tota' 2,034,500

The following table shows the number of parent salmon caught this season and
the rivers in which they were caught, also the number of ova laid down in the
hatching ti'oughs this season.

Xame of Eiver.
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nextyear they ai'e disappointed, and the fisheiie is a failure. This is true of all kinds

of fish, particularly salmon. Does not this lead us to believe that salmon do very

frequently break the law and stray to other waters, the law governing their actions

being the supply of food. Last season our salmon iishery during the open season

was, if anything, above the average ; this year it was below, but during the months of

September, October and November they were as plenty as usual in the river and the

average high, 'fheie was one thing very noticeable in the tish handled this season:

they were small and of a uniform size; we have handled more fish from 7 to 9 pounds
than ever before. We also handled some female grilse which we never saw in these

waters before. Our rivers are teeming with young salmon, their increase being

unanimously attributed to the work of this hatchery.

The improvements done about the place this year were not great. As reported

last year, the floor of the hatchery room lequired thorough repairing—in fiict, a new
floor. 1 received no iustructions to proceed with the placing of a new floor, and con-

sequentU" confined myself to the repairing of it. I found it in a very bad condition.

Two pieces of joist had to be removed and new ones put in. About one-quarter of
the whole floor had also to be replaced. The remainder is scarcely good enough to

do for the wiuter. The whole floor will require to be taken out next summer and a

new one put in. I also did some work to the outhouses. One required some shingling
and roof boarding. Everything in and about the hatchery now is in thorough con-

dition, except the floor already mentioned. The outside of the house also is sorely in

need of paint. I would i-ecommend that the painting be attended to as early as pos-

sible in the spring. The flooring can be done any time during the summer.
We have in this Island some of the finest fiesh water lakes in the world, and it

seems now the time has come when we should get a supply of land-locked salmon for

them. With the facilities we have now of conveying fry and ova from the other
Provinces to this most easterly part of the Dominion, there is no reason why we
should not have these fish introduced here. I understand that strong ertbrts are to

be made this season to secuj'e some of these fish for our lakes. I hope you will favor
the scheme and give us at least enough for our lakes.

All of which is respectfully submitted.

I have the honor to be. Sir,

Your obedient servant,

C. A. FAEQLTHAESON.

3.— BEDFOED HATCHEEY.
PROVINCE OF NOVA SCOTIA.

Report of the Officer in Charge of the Bedford Hatchery for 1889.

Sir,—I have the honor herewith to submit my report upon the operations at

this hatchery during the past year.
As previously reported, the number of salmon ova laid down last year was

1,100,000. To this number was subsequently added 3,000,000 whitefish, 500,000
salmon-ti-out ova, making a total of 4,600,000.

Shortly after the arrival of the whitefish and salmon trout ova from Ontario, I

received instructions to distribute portions of them amongst the several small
auxiliary hatcheries located in different parts of this Province.

This distribution was as follows:

—

Lochaber, Antigonish County, Salmon-trout ova 120,000
do do do Whitefish " 300,000

Kempt, Queen's do Salmon trout '• 100,000
do do do Whitefish " 500,000

Tusket, Yarmouth do Salmon-trout " 60,000
Sheet Harbor, Halifax do do " 60,000
Kentville, King's do do " 70,000

1,210,000
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Making a total of 1,210.000 serai-hatched ova disposed of in the mouth of AjiriL

At the same time I conveyed to these hatcheries their usual supplies of 2:>artially

hatched salmon, as follows: Lochaber, 100,000; Tusket, 40,000; Sheet Harbor,
40,000—or a total distribution at that date of 1,390,000 ova, leaving the balance of

3,720,000 in the troughs of this establishment.

With the salmon and whitetish ova the most satisfactory success was met with

in their hatching; and while at Lochaber, Sheet Harbor and Kentville the peicentage

of salmon trout hatched was fully up to the average, some losses wei'e met with at

Kempt, Tusket, and at this hatchery.

I have as yet been unable to solve the diflSculty heretofore experienced in

hatching the ova of the salmon trout in the water with which this hatcherj' is sup-

plied, but from the results obtained at the different temporary hatcheries, and noting

the temperature and condition of the waters at these points, I am led to believe that

in some way to those features the loss is attributable. During the next season I

propose instituting such observations at these small temporary hatcheries as will be

likely to throw some light on the subject.

Xotwithstaudiug the partial failures to which I have alluded, I would respect-

fully urge upon your Department the advisability of continuing the effort to stock

the numeious lakes of this Province with these tish. Considering the number and

extent of these inland waters and their apparent adaptability for supporting fish life,

the extent, magnitude and commercial importance of which this prospective fishery

is capable, a much more decided effort in future would be warranted, and to this end

each of the counties in the western portion of this Piovince should be provided with

an auxiliary hatchery. These could be built at but slight expense; being used only

during the spring months they need not be so substantial!}' constructed as this build-

ing, and the cost of working them would not exceed §100 per year. They could be

so arranged that a considerable number of whitetish could be hatched at the same
time, and they could also accommodate a number of salmon ova, and thus materially

assist in the economical prosecution and extension of the work to which this institu-

tion has been particularly devoted. Such hatcheries as I refer to, capable of hatching

4,000,000 or 5,000,000 of whitetish, 200,000 salmon-trout, and a similar number of

salmon ova, could be erected at a cost not exceeding S600.

Distribution of Fry.

The distribution of fry from this hatchery for the past year, including the semi-

hatched ova already mentioned, was as follows :—

Salmon Fry.

Musquodoboit River, Halifax County 40,000

Sackville do do 20,000

Xine Mile do do 40,000

Pennant do do 20,000

Little Salmon do do 20,000

Ecum Secum do do 40,000

Salmon do Colchester Count v 40,000

Stewiacke do do ' 40,000

Wallace do Cumberland Coumy 40,000

Philip do do 40,000

West do Pictou County 40,000

East do do 40,000

Middle do do 40,000

Gaspereau do King's County- 40,000

Cornwallis do ^do ' 40,000

La Have do Lunenburg County 40,000

Gold JRiver, Lunenburg County ."

20,000

Middle do do " 20,000

East do do 40,000-
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Annapolis Eiver, Annapolis County 40.000

EoundHill do do do 40,000

Tusket do Yavmouth do 40,000

Lochaber do Antigonish do 100,000

Eoseway do Slielburne do 20,000

Total salmon fry 900,000

Salmon-Trout Fry.

Lochaber Lake, Antigonish County 120s000
Gaspereau do King's do 70,000

Little Eiver Lake, do do 20,000

Eossignol do Queen's do 100,000

Tusket do Yarmouth do 60,000

Sheet Harbor do Halifax do 60,000

Hubley's do do do 20,000

Total salmon-trout fry 450,000

Whitefish Fry.

Grand Lake, Halifax County 500,000

llubley'sdo do 200 000
Williams' Lake do 200,000

Governor's do do 200,000

Sandy do do 200,000

Lochaber do Antigonish County 300,000
Eossignol do Queen's do 500,000
Gaspereau do King's do 200,000

Milford do Amlapolis do 200,000

Total whitefish fry 2,500,000

Totals.

Salmon 900.000
Salmon trout 450,000
Whitetish 2,500,000

Grand total 3,850,000

I am able to report that this work was performed with almost perfect success,

no loss being met with, except among one lot, which I was ordered to take to the Eose-
way Eiver, in Shelburne County. Knowing the difficulties to be encountered on such a
long journe}^ by steamer I took eveiy possible precaution to avoid loss. I provided
sis large casks of water, and so ari-anged the bariels containing the young fish that
a stream of water could be kept passing through them. Owing to rough weather
and detention by fog, Shelburne was not reached until the toUowing morning, over
twenty hours after leaving Halifax, and my supjily of ice and fresh water being
exhausted, I met with considerable loss of fiy.

I would lespectfully suggest that if any further attempts to stock the rivers of
Shelburne County be contemplated by your Department that a small auxiliary
hatchery be erected at Shelburne town, to which the ova could be taken some time
befoi'e hatching with perfect safety, and from which the young fry could be readily
conveyed to the different rivers. The rivers of Lunenburg County, which I have
been endeavoring to re-stock for some years past, owing to their great distance by
road from this hatchery, have not been served as generously or successfully as their
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importance would warrant, and I would suggest that a small hatcheiy be erected at

some central point in that county. The same plan should also be adopted in -Digby

and Annapolis counties. The very marked increase in the salmon fisheries of this

Province since the introduction of ti.sh cultur-e, as shown by the fishery statistics,

and which I endeavored to demonstrate to your Department in my annual report of

last year, should warrant the work being uudertakeu_on a much larger scale than at

present.

It can be justly claimed that fish cultui'e has jjassed through the experimental
stage, and has established itself as a practical art, upon which any expenditure made
will give satisfaction and highly remunerative returns. The continual decline in the

salmon fisheries of the Province up to the year 1882 clearly demonstrates the fact

that in the present condition of our rivers the natural rejiroduction is quite insufficient

to maintain the supply, and that to retain our present stock in the presence of the

continuously increasing demand, moi-e hatcheries are necessary, and all parts of our
coast should receive a bountiful supply of young fry annually.

The almost universally expressed desire of those ofthe inhabitants of the western
counties of this Province with whom I have come in contact for the extension of the

fish cultural operations of your Department prompts me to respectfully urge upon
you compliance with their requests, and the introduction of such appliances as will

enable us to produce such a number of young fry as will bear a reasonable proportion
to the natural reproduction of past years.

If I might be permitted to oifer a suggestion in reference to the extension offish

cultural operations, I would say that probably the most economical manner in which
an increased output would be eflected would be to enlarge the hatching capacitj' of

this institution to the desired extent, make this the general depot from which the

auxiliary hatcheries located in such counties as are beyond the scope of this establish-

ment, could receive their supplies of semi-hatched ova each spring.

The work of collecting the ova for this larger institution and the necessary care

to be given them dui-ing the winter months would be obtained at very little over the

cost of the present work, while the final hatching and the distribution of the fiy

fi'om these points could be performed by the overseers or wardens of the districts at

a cost not exceeding 5100 per year.

Collection of Ova.

In the work of capturing a supply of parent fish from which to procure a stock

of ova for this season's operations I was veiy successful. Having obtained permis-
sion from your Department to operate on the Musquodoboit Eiver, on the 1st Sep-

tember I engaged the fishermen and put them in chai-ge of the trap, which had been
placed in the natural pass around the dam at the mouth of the stream. A^ery dry
weather ha^•ing set in about that time the river became so low that no fish could

enter—in fact, during the greater part of September no water passed through the lad-

der. In the mean time large numbers of salmon congregated in the pools below the

dam, and early in October, when the first freshet occui-red, they commenced to

ascend the pass, where they were captured in the trap. In this way a large number
were taken, but as the water fell otf again rendering this trap useless, I was obliged

to resort to setting a net in the pools below. Altogether 270 salmon were taken from
this river and conveyed by means of water-tight boxes to a raceway about one mile

distant, where a tank and spawsing shed was provided. Here they were eventually

shipped and returned to their native stream. Permission was also obtained from
your Department to operate upon the West Eiver, in Pictou County, but at this point

it was not as successful as in former years.

As in the Musquodoboit River, low water also prevailed during the season
when salmon usually enter this river, and the fish were obliged to remain in the

tidal waters, where I have reason to believe large numbers were caught by the

inhabitants. The catch by the fishermen amounted to 67 iiah in all at the West
Eiver.



52

The total catch from these two livei-s amounted 337 fish, as follows : Musqudoboit
Eiver, 82 males, 188 females; West Eiver, 24 males and 43 females. Of these 231

were females, producing about 2,300,000 ova. The loss up to the present time has

not exceeded the usual percentage, and as the embryos are now visible in the greater

portion of them, the prospects of a successful hatching are favorable.

I beg to report that the hatchery and all its appliances are in good condition,

and no extraordinary outlay will be required during the next year.

I have the honor to be. Sir,

Your obedient servant,

A. B. WILMOT,
Officer in Charge.

4.—DUNK EIVER HATCHERY.

PROVINCE OF PRINCE EDW.\RD ISLAND.

Not running in 1889. See summary (4).

5—ST. JOHN ElVEE HATCHEEY.

PROVINCE OP NEW BRUNSWICK.

Report of the Officer, in Charge of the St. John River Hatchery, 1889.

Sir,—I have the honor to make the following report on the operations of the

St. John River fish hatchery for the present year.

In order to give an intelligent account of the work it will be necessary for me
to state that in" the autumn of 1888 I was informed by the Deputy Minister of

Fisheries that it was not the intention of the Department to take any parent salmon
on the Tobique Eiver that year, but that this hatchery would be supplied with ova

from the Eestigouche nursery; consequently, there were no eggs put in this house

the first part of the hatching season. Howevei', in the month of March I received

from the Newcastle and Sandwich hatcheries, in Ontario, by the hands of Mr.

Charles Wilmot, 3,000,000 whitefish and 1,000,000 salmon-trout eggs; and on the

first day of May I got another consignment of 150,000 Eestigouche salmon eggs from
Mr. Alexander Mowat, making in all 4,150,000 fish eggs of the different species above

named. They were all received in fair condition. The only loss sustained was "with a

few of the Eestigouche eggs, which hatched out prematurely, on account of the late-

ness ef the season when thej' were transferi'ed. With this exception the different

classes of eggs did very well and a large percentage hatched out.

On the 5th of April I commenced the distribution of whitefish fry, a labor that

is fraught with a great deal of hardship, owing to the very bad state of the roads at

that season of the yeai-. On the 5th of June I started to distribute the salmon-trout

and salmon fry, and finished planting the entire lot on the 4th day of July. The
work was successfully performed, without anj- appreciable loss of young fish, not-

withstanding the long distances that the majority of them are carried. The}' were
apportioned amongst the Counties of Victoria, Carlton, York, Sunbury, Queen's

King's and Charlotte. Below 1 give a tabulated statement of the several localities in

which I planted the diffej'ent kinds of fr^', the quantity put into each, the name
of the river, lake or stream, and the distance in miles that each lot was carried, and
the mode of conveyance.
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Whitefish Fry Planted and Distance from the Hatckery.

No. By rail. By waggon. Miles.

Magaguadavic Lake, York Co. 350,000 .... ... 128
Haivey do do 350,000 .... ... 138
Oiomocto do do 350,000 138 10 148
LakevilleLake, Carleton Co. 350,000 46 13 59

Skiff do do 350;000 97 7 104
Foster do Charlotte do 350,000 145 ... 145
Portage do Victoria do 200.900 .... 7 7
Long do do do 300,000 .... 9 9

Total 2,(i00,000 738.

Salmon-Trout Fry Planted and Distance from the Satchery.

LakevilleLake, Carleton Co. 106,000 46 13 59
Skiff do York Co 140,000 97 .7 104
Harvey do do 150,000 138 ... 138

Chamcook do Charlotte Co. 150,000 157 ... 157

Foster do do 120,000 145 ... 145

Long do Victoria Co. 90,000 ... 9 9

To a Mr. Thompson, Wood-
stock, Carleton County 36,000

To Fishery Overseer Burt,

Hartland, Carleton Co 30,000

Eun out at the Hatchery about 8,000

Total 830,000 612

Salmon Fry planted and Distance from the Hatchery.

Lake Alva, Kings Co 30,000 By rail 190 Waggon 7 197
Washademoak Hiver,

Queen^sCo 25,000 do 210Steamer65 275
Salmon Eiver, Queen's Co. 25,000 do 210 do 70 280
Oromocto, Z^orth Branch
SunburyCo 25,000 do 135 Waggon 10 148

St. Croix Eiver, Charlotte

Co 25,000 do 132 Boat 2 134

St. John Eiver, Victoria Co 10.000 ....

140,000 1,034

Eecajjitulation

—

Whitefish fry 2,600,000

Salmon Trout 830,000

Grand total 3,570.000

Miles travelled,

do

do

738
612

2,384

I respectfully desire to inform you that in transporting the young fry such long
distances as I am compelled to entails a vast amount of care and necessitates a heavy
expenditure to perform the work in compliance with my instructions. f^ €r"^

There is a redeeming feature in connection with the work, that the applicants

are delighted to get the j'oung fry ;
but there is a special preference for the salmon

fry, particularly for waters where sport is the object in view, but where the tish are
required for food purposes the people are well pleased to see the salmon trout and
whitefish introduced in the lakes, although they know very little about this class of

17=*=—
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fish ; but I have endeavored to exj)lain to them their quality and usefulness as a food

fish. Some very fine sjiecimens of the salmon ti'out were caught by Doctor Gove
and another gentleman from St. Andrew's, in Chamcook Lake last summer, weighing

from three to seven pounds. I was also informed that salmon trout were taken by
some of the New Brunswick railroad employes in Williamstovvn lakes, and no doubt

both salmon-trout and whitefish were caught in other lakes. Some of these lakes

are held by lessees, who will not permit outsiders to fish them, nor will the pro-

prietors allow net fishing. It is, therefore, difficult to ascertain what quantity of these

fish have matured in these waters.

Last autumn I got instructions by your Department to proceed up the Tobique
and Serpentine rivers, with the view of capturing parent salmon to stock the nurseiy.

When 1 arrived at the spawning grounds on the Serpentine I found scarcely any
salmon there. I caught a few, but they had already spawned. I then abandoned the

work and returned at once, in order to avoid expenses, being fully convinced that it

was useless to spend time so late in the season.

I was not unprepared to find the salmon scarce on the Serpentine, for on my way
up I was informed that the lumber drive on that river was kept back last spring for

the want of water to take it down ; consequently, I was satisfied that if there was not

water enough to float the lumber down there would not be sufficient water for the

fish to get over the falls, as no salmon can ascend the several falls that are upon it

except in the hight freshet in the spring. I learned from all the information that I

could gather that the salmon are slaughtered by every conceivable means that the

poachers could invent, even to dynamite. There seems to have been no protection

for the salmon on the Tobique waters last summei-, and if some authority does not

take the matter in hand to protect this river the salmon will soon be as scarce on the

Tobique and its tributaries as they were before the artificially hatched fry were first

planted in them.

Parent Salmon.

It is much to be regretted that your Department does not come to a final conclu-

sion to have the parent salmon for this hatchery taken in the St. John harbor. I

cannot see any valid objections against the scheme, but on the contrary there is good
reasons for adopting it. In the first place, a sufficient number of fish would be caught
every year; in the second place, it would be the most certain and economical plan; and
in the third place, it would be the most prudent system for the improvement of the

St. John Eiver fisheries. The eggs taken from the salmon now caught in the harbor
for food i^urposes would be saved and hatched in the nursery, for the benefit of our
waters, and the parent salmon would also be saved and liberated alive, whereas at

present both the salmon and their eggs are wholly lost to the river.

I understand that some objections have been raised by certain parties against

using the Carleton Pond, m St. John, as a safe resevoir for the salmon until they
became ripe for spawning. The Superintendent of Fish Culture should be good author-

ity on this point, and his opinion is that the pond in question could be made suitable

at trifling expense for the purpose named. At any rate, some convenient place above
or below the falls at Indiantown (St. John) should be provided, so that salmon when
caught in the harbor could be put into scows and carried to the place and then safely

kept till the spawning time, the same as is done at the Eestigouche, Miramichi and
Tadoussac hatcheries. At Bucksport, below Bangor, in the State of Maine, the
Americans tow their parent fish from 6 to 8 miles with row boats fi'om their nets

to the shore ; they are then taken some distance up a river to their reservoir. I would
respectfully request your Department to give this your serious consideration, as it

is absolutely necessary that some such scheme should be adopted for supplying this

nursery with salmon ova in the future. Both salmon and speckled trout fry are in

great demand by the people here and in the adjoining counties, and I have to request

your Department of Fisheries to make full provision to supply these wants of the

inhabitants. Very little repairs have been made about the house the past summer,
although some were much needed, but the frequent admonitions not to incur expenses
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coming from the Departments has deterred me from making necessary repairs. The
floor of the hatchery where the tanks are placed is in a bad condition. It is now 9 or
10 years okl, and being constantly exposed to wet and dry weather, decay has set in.

The platform outside the door is also in a most dilapidated condition, and the plaster
on the walls requires repairing. These and other minor matters must be attended
to next summer.

Respectfully submitted,

CHAS. McCLUSKEY,
Officer in Charge of St. John River Hatchery.

6.—MIEAMICHI HATCHERY.

PROVINCE OF NEW BRUNSWICK.

Report of the Officer in Charge of the Miramichi Satchery for 1889.

I herewith submit my annual report upon the operations in connection with this

hatchery for the past year. The eggs laid down in the hatching troughs on the 1st

December, 1888, received the closest attention during the winter months, and I am
pleased to state a very small loss was met with. In addition to the ova collected

from parent salmon on this river, I received 50,000 " eyed eggs " from the Resti-

gouehe hatchery. Every exertion was made to have the young salmon hatched from
these eggs planted as far up the streams as possible, and on the grounds best adapted
for them to grow.

Following is a list of the rivers, with the numbers of fry planted in each, viz.:

—

North-West Miramichi (native fry) 400,000
do (Restigouche fry) 30,000

Stony Brook (Restigouche fry) 20,000

South-West Miramichi (native fry) 50,000

Little South-West Miramichi (native fry) 240,000

Sevogle (native fry) 100,000

Stewart Brook 10,000

Total 850,000

I was very successful in the work of distribution this season, the weather being

cool and favorable. Thirty thousand of the Restigouche fry were planted at the

request of the Hon. Mr. Adams on the North-West Miramichi, a distance of about 45
miles up river by the road and nearly 75 by the river. The upper 22 miles of this

road is only a portage, and required the greatest care to be taken in the carrying of

the fiy safely to this destination.

The remaining portion of the Restigouche fry, along with the 800,000 native fish,

were planted as far as possible up the streams to which access was most easily gained.

I would here i-espectfuUy ask that a quantity of whitefish eggs be foi-warded

from some of the Ontario hatcheries to this nursery, the product of which I pro-

pose planting in the lake about seven miles distant from this establishment. I am
of the opinion that this body of water would be well suited for this fresh-water tish.

This lake is now almost destitute of fish of any kind, except some perch and a few
lake trout. If the hatching and planting were successful, and as the gi-owth of tish

could easih' be ascertained from time to time, it would be the means of introducing

another valuable fish now altogether unknown in our waters.

In order to illustrate the benefits which must be derived from artificially-bred

fry being planted in small streams whi'^h empty into the large rivers, and to refute

other statements that are sometimes made by persons who decry the worth of fish

culture, let us take the small stream which runs into the Miramichi River and
supplies this hatchery as an example.

n*—4J
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Previous to the erection of this hatcheiy not a salmon, smolt, or parr was to

found in it, and what do we find now? Towards the latter part of August and 1st

of September it was literally alive with young salmon, which are the results of

planting in it eight or ten thousand fry every season. The small pools swarm
with these young salmon, and hundreds could be taken with hook and line. When
this result is obtained in this small brook (where any one can satisfy himself

of the fact if he desires it) in which trout and other tish are also plentiful, and

where the temperature and quality of the water does not ditfer materially from

the up-river streams in which the fry are annually planted from this hatchery,

then why should not this one simple fact give the strongest evidence of similar

success attending the planting of the many thousands of fry from this hatchery

into all the branches of the Miramichi lor years past ? But then there are

designing persons who always oppose any progressive work, and who are so

closely set in their own opinions that they will neither faii-ly consider nor inspect

the workings of these public institutions, but prefer to circulate misleading state-

ments and reports, which have no foundation whatever but in enmity. Look at the

senseless fabrication which appeared some time ago in the columns of one of the

local papers: "That thousands upon thousands of young salmon fry were found

dead along the shores of the river." And this was sixty miles below the place

wheie they were planted. When the successful results that I have pointed out can

be attained in this little stieam, why should it not be the same in similar streams up
river ? AVliere is the supjjly coming from if the product of naturally-deposited ova

is not greatly augmented by these artificial means? Even the salmon, that may
reach the spawning grounds, after having passed poachers' nets and other diificul-

ties, will deposit their ova where ice, freshets, frost, and all the other elements may
make war upon them. What has become of the ova naturally deposited this season,

and what return can be expected from these eggs after 3,000,000 feet of lumber has

been driven over the beds, besides two heavy freshets, accompanied each time by
running ice ? This occurs nearly every season in our rivers, and surely must destroy

the greater number of natitrally-laid ova. But still the salmon are not decreasing

in the waters, although the fishermen are enlarging their operations and employing
all the means they can to exhaust them. Nets are placed upon nearly every

available stand upon the river, and salmon fishing was just as remunerative
during the past season as for any time during the previous five or six years.

The majority of fishermen believe this to be the beneficial results of artificial

breeding. These fishermen and dealers—who take an interest in keeping the

supply equal to the demand—plainly see that if there was no other resoui-ce besides

the natural one their business would soon be a failure, and the enterprise and activ-

ity which this industry now creates would have to be directed into other channels in

order to be remunerative.

Why is our striped bass fishery completely exhausted ; and why is our smelt

fishery yearly' decreasing? The answer is plain-—the natural supply cannot equal

the enormous drain that is put upon it year by year,—alongside of the startling facts

that the bass fishery is depleted, and the smelt fishery yearly decreasing—how
favorably can the salmon fishing be compared, when it is known that it was better

this season just passed than it was six years ago. Some of the fishermen in tidal

waters say they have not taken as great a number of salmon this season as others,

but they account for this falling off in the following manner ; springtime set in about
three weeks earlier than usual, and naturally the salmon entered the rivers at a

much earlier date than other seasons—so eai-ly, in fact, that but very few fishermen

had their nets or rigging in readiness to take the first run—while those men who
owned fishing stands further up river, and wh'o had their nets set before the run
reached them—claim that, they caught more fish by the last of May than they would,

other seasons, up to the last of June.
The fall run of salmon did not enter the rivers until October. There were some

very large fish, and some of the fishermen are of the opinion that these large fish are

the results of planting Eestigouche fry in these head waters. Grilse were also very
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plentiful, some of the up-river pools being literally alive with them about the latter

days in September and first of October. Then the fishermen engaged to procure

parent salmon for this house were seining in these pools; they have taken as

many as a hundred and more of these young salmon at one sweep.
When the enormous drain upon our salmon fiishery is considered—the almost

endless number of nets from the mouth of the bay to the rapids—which are year by
year doing a remunerative work—along with the facts that the waters are abounding

with "parrs" " smolts " and "grilse"—it points to the conclusion that artificial

hatching is the feeder that keeps up this supply, and is one of the greatest boons and

benefits that can be granted to the fishermen of any river,—certain it is that, the

natural sources could not supply the enormous demand—men of all opinions agree

in this—and I may here add that the uniform good catches offish for the past five

years are now convincing the most skeptical of fishermen that the artificial breeding

is most beneficial, as supplementing the products of natural-laid ova with millions of

healthy—artificially bred fry—which are the surest safeguards against the depletion

of our waters of these most valuable fish in future years.

Collection of Parent Salmon.

The work of collecting ova has been more successful this season than for the

previous three or four years. The work was commenced about the first of Septem-

ber, but owinff to extreme low water, very few salmon entered the River until the

25th of that month. Then there was a slight rise of water caused by heavy rain,

which greatly lowered the temperature of the stream, in consequence of which great

numbers of salmon and grilse which had been lying in the lower tidal waters began

to ascend the upper parts of the rivers. As no wardens were appointed—until two

weeks later—to guard the districts immediately below where our operations are car-

ried on the poachers held full sway, and a great number of breeding salmon must

have been destroyed by them. Therefore, our men did not meet with as great success

as was expected. Then, again, when the guardians had been appointed, and when

our men were doing good fishing, a large drive of lumber, which had been left at

the heads of the streams since spring, canTe down with the high water, and our oper-

ations had to be suspended for five days, which caused us to lose part of the best

run of fish. We succeeded, however, in capturing 261 parent salmon on the Xorth-

West and Little South-West Branches ;
and the man whom I had previously en-

gaged procured 32 fish on the Big South-West Branch, ilale fish predominated very

largely. In some instances the men had to liberate as many as 100 or 1.50 grilse and

male fish from the nets on one seining ground. Some of the female fish were very

large, and the number of ova taken from each was above the usual average for our

salmon of this river; quite a number of very small females were also taken.

The number offish taken from the North-West Branch was 141, from the Little

South-West 120 and from the Big South-West 32, making a total of 293 parent fish.

Of these, 153 were females, from which I gathered 1,100,000 ova, giving an average to

each fish of about 7,190 eggs.

In conclusion, I may say that this hatchery and its appliances, retaining ponds,

etc., are all in good order, and I am pleased to state the ova is progressing favor-

ably, and there is every appearance of a good crop of fry.

I am. Sir,

Your obedient servant,

ISSAC SHEAS&EEEN.
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7.—EESTIGOUCHB HATCHEET.
PROVINCE OP QUEBEC.

Eeport of the Officer in charge of the Eestigouche Hatchery for 1889.

I beg to lay before you a detailed report of the operations carried on at the

Eestigouche hatchery during the past year of 1889.

From the crops of eggs obtained last year, 1,280,000 fry were successfully

hatched and distributed in good condition in the several streams, as follows :

—

Eestigouche Eiver, from Indian House to Tracy Brook, including Brook,
and 41 miles from hatchery 480,000

From Tracy Brook to Kedgewick, 50 miles from hatchery 200,000
Upsalquitch Eiver above the Great Falls, 20 miles from hatchery 200,000
Eestigouche Eivei-, from hatchery to Patapedia, including river, 20 miles.. 200,000
Metapedia Lake, 50 miles from hatcheiy 100,000

Metice Eiver, 150 miles from hatchery 100,000

Total fry 1,280,000

Besides the above number of fry, 200,000 eyed eggs were distributed from the
hatchery as follows:—50,000 were conveyed to the Miramichi establishment in the

latter part of Ajiril, and 150,000 were convej'ed at the same time to the St. John
Eiver nursery, all of which were deposited in the establishments in fine condition.

Distribution of Fry.

The distribution of fry began the 10th of June, and lasted until the 2Gth. The fry

distributed in the Eestigouche and its branches were all towed in large cribs 30 feet

long by 3J feet wide and 15 inches deep, divisioned off and so ari'anged that any
desired supply of pure fresh water could flow amongst the fish while on their journey.
In this way the little fish were kept healthy and lively until they reached their des-

tination, and they are allowed to gradually di'op out through little gates in the scows
as they are being towed along at the rate of three or four miles an hour, and in this

way they are distributed all along the river.

The fry distributed in the Metapedia Lake, and Metice' Eiver were conveyed in

cans over the Intercolonial Eailway. They were very lively when liberated, and
hid themselves among the stones and moss immediately.

Net at Island to capture Parent Salmon.

Owing to the very early spring this net was. set out in May, it being two weeks
earlier than usual, and I am able to give a very satisfactory report on this important
branch of the woik, and herewith is given the catch of this net in detail:

—

May, 30
do 31

June, 1

do 2

do 3

do 4
do 5

do i;

do 7

do 8

do 9

do 10 (Nets lifted to clean.)

do 11

do 12

do 13

No.
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June 14 14 280
do 15 21 420
do 16 16 320
do 17 13 260
do IS 33 660
do 19 8 160
do 20 lY 340
do 21 5 100

do 22 9 180

do 23 19 380
do 24 5 100

do 25 11 220

do 26 11 220

do 27 9 180

do 28 8 100

do 29 5 100

do 30 3 60

July 1 37 540

do 2 12 240

do 3 4 80

do 4 4 SO

do 5 5 100

do 6 (Xets lifted to clean.)

do 7 3 60

do 8 1 20

do 9
' 4 80

do 10 6 120

do 11 4 80

do 12 2 40

do 13 (Nets lifted on account of freshet.)

do 14 do do

do 15 do do

do 16 3 60

do 17 2 40

do 18 1 20

do 19 2 40

do 20 rNets lifted to clean.)

do 21.. 2 40

do 22 1 20

do 23 1 20

do 24 1 20

do 25 (Nets lifted.)

do 26.\ 1 20

do 27 1 20

do 28 (Nil.)

do 29.. 1 20

do 30 (Nil.)

do 31 (Nil.)

Aug. l(Nil.)

do 2 2 40

do — Grilse _28 84

475 9,024

Purchased from McAdains net 79 1.580

Caught in Mission net 30 600

Total
"584 11,204
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Some 70 of these fish, from injuries received in the nets and in towing them to

the reservoirs, were useless for spawning purposes ; those which were not affected

with fungus were sold and accounted for.

Manipulation of Fish.

The work of spawning the fish began on the 15th October and lasted till the

10th of November; 512 fish were found in the reservoir—259 females and 253 males.

Fi-om these were collected 3,022,000 eggs, which were packed in moss and conveyed
some 15 miles up river to the hatchery by scows at various times during the

spawning period. A small loss occurred in conveying the last batch to the hatchery,

from the roughness of the I'oad. The eggs in the hatchery at present are looking

very well, and there is every reason to believe there will be a veiy successful

hatching. But it will be necessary that a large number of the eyed eggs should be
removed to some of the other establishments, to prevent overcrowding of the fry in

the spring.

Repairs to the Retaining Pond.

As the instructions to build the block piers mentioned in my report were not
received until too late in the season, the pond was only fitted up in a temporary
way. It was also too late to obtain the necessary' screen netting that was needed,
the factory where it is made having closed down before the order was received.

To carry on this work successful Ij- another year three small block piers will

have to be built, and one hundred yards of fine mesh screen netting obtained. The
old wire screens have been in use for four or five years, and they have become so

decayed as to be unsafe and useless.

Repairs to Cribs and Plant Required.

The cribs for transporting the fiy will need to be repaired, and one new one
built. It will be necessary to get fifty fathoms of new small mesh net, also to put
both fishing stations in good condition.

General Remarks.

The several letters obtained from net fishermen and others holding angling
property on the Eestigouche, hereto appended, are conclusive evidences that the
salmon fisheries on the Eestigouche and the Bay are in a very healthy condition
and are improving. Some large catches among the net fishej-men were reported

;

one party caught sixty and seventy at one tide, with an average weight of twenty-
three pounds. With conversations had with some parties owning nets on the coast
below Dalhousie, they told me they made very fine fishing this season. Many of the
anglers made excellent scores. Mr. Rogers and his fiiend, in two weeks angling at
the mouth of the Kedgewick, killed 100 salmon. I have not been able to ascertain
the correct angling catch, but from information gathered from fishery officers and
guardians the angling catch on the Eestigouche and its tributaries was about 1,400
salmon. Angling in the latter part of the year was poor. Owing to the continuous
dry weather the water in the river became so low and warm the fish would not rise
to the fly.

The river was literally teeming with young " parr " and " smolt " this season. The
rod fishermen complained of them as being a nuisance when angling for salmon. I
have seen and conversed with many of the fishery officers and guardians, some of
whom were forty miles up the Kedgewick, and with others stationed along the Eiver
in various places, and they all say they never saw more fish in the river than
there was this fall. The scowmen, who have been towing seventy and eighty miles
lip the river, corroborate this statement and say all the spawning" grounds and gra-
velly bars and shallows were overturned by the spawning salmon. Great numbers of
fish spawned this season between the tide head and the hatchery,which is an unusual
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occurence, and it is only of late years, and since the fish began to increase, that they

spawned in this portion of the river at all.

A good deal of illegal fishing by drift nets and otherwise was reported having

been carried on last season. It is to be hoped greater efforts will be made to stop

this illegal fishing in the future.

I am. Sir,

Tour obedient servant,

ALEX. MOWAT,
Officer in Charge of Bestigouche Hatchery.

8.—GASPE HATCHEEY.

PROVINCE OF QUEBEC.

Report of the Officer in Charge of the Gaspe Hatchery for 1839.

I beg to report on the operations of the Gasp^ hatchery as follows:—
The management of this hatchery came under my control on the 13th of June

last, iipon the death of the late Philii) Tihert.

The Department net was set on the 28th of May and taken up finally on the 6th

August. One hundred and ten parent fish were taken, sixty-five females and forty-

five males; all these fish were saved in good order, and not one was lost during the

season. Owing to heavy freshets during the month of June the net had to be raised

for some days.

I began planting the fry in the rivers on the 3rd of June, and had completed the

distribution by the 21st of the same month. The fry were in good condition, strong

and healthy.

The estimate of the number of ova placed in the trays last fall by Mr. Yibert

proved to be below the actual quantity. The number of fry planted in June

of this season is as follows :

—

Dartmouth Eiver, above the falls 250,000

do below do 100,000

York Eiver 100,000

Total • 450,000

I began spawning operations on the 1st October and finished the work by the 6th

of November. I estimate the number of ova placed in the hatchery as follows:

—

40 females, averaging 14,000 560,000

20 do do 11,000 220,000

5 do do 8,000 40,000

^ Total 820,000

At pi-esent these eggs are looking well.

By your instructions I purchased a stove for the house at the reserve pond at a

cost of §13.50. Scows, flats and cribs are all in safety for the winter. The trays

and troughs were varnished in July and the interior of the hatchery was cleaned and

aired, and everything is in good condition for the winter. The exterior of the build-

ing should receive a fresh coat of paint next season.

During the month of August the establishment was visited by the Hon. C. H.

Tupper, Minister of Marine and Fisheries, who made a personal inspection of the

property and ordered certain improvements and repairs which were accordingly

made.
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I beg also to report the following statements of facts in connection with the

Oasp^ nursery. Information is received from an old experienced canoeman, who
has been employed the last twenty years by fly fishermen on these Gasp^ rivers.

He is a reliable man, and being well acquainted with him, his statement can be
depended upon.

When he first became acquainted with the St. John Eiver here in, 1870, he saya
the average weight of the salmon varied from 12 to 15 lbs.; that average continued

up to the year 1880 : But since that year there has been a continued increase in the

size of most of the fish. In 1887-88, the average weight of the salmon taken in the

St. John Eiver ran up to 18 and 19 lbs., and in 1889 the average was 22 lbs. This is

a most decided increase ; and there has been salmon taken with the fly this season
weighing 30 lbs.

The gill net fishermen of that river complain of losing many salmon this season

by the meshes of their nets being too small. Now, all this goes to show that a very con-

siderable increase has taken place in the size of the St. John Eiver salmon, and the

impression prevails that the cause of this increase isdue to the work from this hatchery,
and the canoemeu say this comes from the numbers of young salmon which have
been regularly j)ut in the St. John Eiver from the Gasp^ hatchery, and hatched
from the eggs of the larger breed of salmon belonging to the Dartmouth Eiver. They
say the form of these larger St. John Eiver salmon resemble those of the Dart-

mouth, and that they enter the St. John two and three weeks earlier than formerly.

These things certainly give good evidences of some benefits from the Gaspd nursery.

The reports from the York Eiver are that a very great number ol salmon were
seen in the upper waters, and that a great quantity of young salmon were also seen

in the estuary and tideway.

I cannot say much about the salmon in the upper parts of the Dartmouth Eiver,

but during the fall of 1885 I was up there and saw a great many parent salmon. In
the year 1886 we planted fry above the falls ; since that date [ have particularly

noticed a very great increase in the number of young salmon. The estuarj^ waters of
Dartmouth Eiver this season were alive with little salmon of two and three years'

growth ; the greater number appeared to be "smolts," ready for their first migration
to the sea.

In conclusion, I may say that before this hatchery was established the Gaspd
Basin rivers contained few parent salmon ; and " parrs " and " smolts," the young of the

salmon, were not often seen, but at present all the rivers appear to be well supplied

with parent salmon and their young. The latter are very numerous indeed in all the

streams and in the estuaries.

I have the honor to be. Sir,

Your obedient servant,

HENEY DAVIS,
Officer in Charge of Gaspi Hatchery.

9.—TADOUSSAC IIATCHBEY.

PROVINCE OP QUEBEC.

Report of the Officer in Charge of the Tadoussac Hatchery for 1889.

I herewith submit my annual report of the operations connected with the fish

hatchery under my charge. From the eggs laid down in the fall of 1888 there were
successfully hatched 1,600,000 young fry, which were planted in the following rivers

and lakes :

—

Ste. Margaret Eiver, N.-W. Branch 100,000

do do N.-E. Branch 300,000
St. John Eiver 300,000
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A Mars Eiver 200,000
Little Saguenay Eiver 100,000
Ste. Anue River "Cote Beauprd" 20,000
Mowat's Lake 450,000
Hatchery Lake 130,000

Total 1,600,000

All these fry were distributed in the best condition, every river receiving its

complement. By the order from the Dejjartment no more fry will be planted in the

Ste. Margaret Eiver, and I hope a similar order will be given tor the Little Saguenay
Eiver, as both rivers are considered unsafe for the salmon fry, on account of the

enormous quanties of trout in them. The first consideration in the planting of fry

Bhould be their safety, and they should be taken as far up as possible to the head
waters of the river at the head of the Saguenay.

Immediately after the distribution of the young fry the building was cleaned

and ventilated. The improvements made in this house this year were very small,

only repairing a certaiii number of troughs, and varnishing them and the taps
;
but

the repairs necessarily required and mentioned in my report of 1888, estimated at a

cost of §500, are now most urgent. The part of the building occupied for the hatchery

is in a dangerous state. If the Department considers the sum of $500 too much to

expend on the present old building, which stands on a wharf of slabs, and on that

account being always a cause of trouble, with increasing expense, a new hatchery

with stone foundation could be put up on the rock close by, on the stream which
supplies the present house, which could be built for about SI, 200. A good deal of the

old building could be used, such as windows, doors and boards for covering the roof

Tinder the shingles.

Capture of Parent Salmon, 1889.

We caught in the Government nets 559 salmon ; 310 were kept for breeding

purposes, and 249 were liberated again, keeping only the largest sized iish. Those
that were liberated were nearly all of the same size. On one occasion there were 70
salmon taken—the best tide of the season ; of that number 42 salmon were put back

in the water. The uniformity of size was very remarkable in these fish. During the

whole summer we lost only one female and one male. Their cause of death was un-

known, thus leaving 206 females and 102 males for manipulation. The 206 females

were of large size and gave 2,557,000 ova. The eggs were all laid down in the hatching

trays in good condition. The work of spawning commenced on the 21st of October,

and was completed on the 9th of November. Atl the parent fish were retained in the

pond after being stripped, and in a healthy condition. Eesidents of the place were
invited to see them liberated. The Mayor of Tadoussac, J. E. Caron, Esq., and many
others, saw that the salmon -were as lively as before manipulation. No loss occurred

in the spawning of the fish.

Very few smolts came down from the Hatchery Lake this season, on account of

the dryness of the summer and fall ; the water of the lake did not flow over the dams
as usual. It is not desirable to put as large a quantity of fry in this little lake as

formerly, for in a dry summer the water does not flow over the dams ; and the young
fish cannot get a free passage to the salt water ; and for the last two years the trout

have been encreasing enormously in the lake. I would only advise the planting of

a small number, only to show to the public how they grow and what they are like.

A lake like Mowat's Lake is far better adapted to receive a large quantity of

fry. This lake has a good stream running from it to the salt water. In July last

I went down to this lake with my nephew, son of J. A. Gagn^, Esq., ex-M.P., and

now Judge. We caught young salmon of one, two and three years. The first planting

of fry was in 1886; they were of the size of 4, 8 and 12 inches for the three years.

It was a matter of the greatest satisfaction to see the great number of young fish

that were jumping at the fly. On one occasion I permitted the Bishop of Chicoutimi



64

to fish in the hatchery lake. He was accompanied by the Eev. Mr. Mathieu,
Suj)erior of the Quebec Seminary, and the Rev. Mr. Lemieux, of Tadoussac ; they
were astonished at the number of young salmon that could be caught.

Increase of Salmon.

In my report of last year I said that there was a steady increase ofsalmon in my
district. I am happy to state that for this season, with the same number of nets, the
salmon fishing shows an increase of over 50 per cent, above last season, and the per-

centage would, no doubt, have been much better if there had not been so much time lost

by repeated gales of winds, and the breaking up of the nets so often. I may also mention
that we have taken nearly 300 per cent, more salmon with the same number of nets

this season than we did in 1886—the first year of my taking charge of the Tadoussac
hatchery. Salmon have been seen, and some were caught for the first time as fiir up
as the Elver Shipshaw, about eighty-five miles from the mouth of the Eiver Saguenay,
and ten miles above the town of Chicoutimi. It is the opinion of many peojjle in

Chicoutimi that these salmon are the product of the Tadoussac hatchery. The
editor of the Frogres du Saguenay, of the 26th of September, says :

" One of the
strongest evidence in fovor of the Tadoussac hatchery is the fact that great quanti-

ties of smolts, of good size, have been seen at the entrance of rivers where there were
none before." After this had been written, a gentleman from Ste. Anne du Saguenay,
Mr. Joseph Villeneuve, wheu fishing for Winninish, caught a splendid salmon of 18
lbs. in the river" Shipshaw ; and another gentleman of the town of Chicoutimi, Mr.
Frangois Guay, caught another salmon of 8 lbs., close to the entrance of Eiver du
Moulin, in the town. I have been told the several salmon rivers are well stocked
with salmon, but I cannot give full fiai'ticulars, as the local guardians have not
answered ray enquiries regarding any of these rivers.

As an evidence of the salmon growing to a good size in the lakes where they
were planted, a hunter of the name of Herm^n^gilde Otis, whom I know well, when
fishing trout to bait his traps caught in Lake de la Boiile, through the ice, a salmon
of 2 feet 9 inches long, and saw another one caught in the same lake by one of

his friends of about 3 feet long. He knows that others have been taken, but he
did not see the salmon. These are the fruit of some salmon fry planted by the late

Mr. Eadford in that lake.

I have received by the last mail a letter from Mr. I. T>. Guay, proprietor of the
newspaper Le Frogres du Saguenay. I send you a copy of his letter and a certificate

of Mr. Guay, the gaoler of Chicoutimi, about some salmon caught in and around
Ohicoutimi. It is the first time that salmon have been seen above Ha! Ha! Bay, and
they all give credit to the Tadoussac hatchery for the appearance of these salmon.

I have the honor to be, Sir,

Your obedient servant,

L. N. CATELLIBE,
Officer in Charge Tadoussac Hatchery.

{Translation.)

Chicoutimi, 15th December, 1889.

L. A. Catellier, Esq.,

Officer in Charge Tadoussac Hatchery.

Sir,—As you are on the eve of making and sending your annual report, I wish to

draw your attention to the importance for the Department of Fisheries to plant

salmon fry in many rivers above Ha! Ha! Bay. We have in the following rivers:

Eiver of Pelletier's Cove, Eiver Valin, Elver Caribou, Eiver Shipshaw, &c., &c., some
j)lace8 favorable for the artificial reproduction of salmon, and it seems to me that

the Government should give you orders to plant salmon fry in some of them. I take
the liberty of enclosing a certficate showing the fact that many salmon, quite enough,
have been caught by chance at Chicoutimi. I know a gentleman named Joseph
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Villeneuve, from " Terres Eompues," caught a salmon of eighteen pounds in the River
Shipshaw, ten miles above Chicoutimi. I am not able for the present to send you
the certificate of the gentleman in question. Good many facts come to confirm me
in the good opinion 1 always had in f;\vor of the fish breeding in Tadoussac. My
own experience, and the reports made to me, make me believe that the Government
must continue its work and place your hatchery on a good footing. There is room
in Tadoussac for important improvements, that would be prized with satisfaction by
all.

I wish to congratulate you on your success since you are at the head of the

Tadoussac hatchery.
Believe me, dear Sir,

Your obedient servant.

(Signed) I. D. GUAT.

(Translation.)

I, the undersigned , certify by these presents, that I have myself caught a salmon
of 8^ pounds in the Eiver Saguenay a little lower than River du Moulin, and about

one mile below the Government wharf, and I certify also that it is in my personal

knowledge that two more salmon have been caught, one in the River Shipshaw and
the other in the basin of the River Cbicoutimi. The first one caught by Mr. Francis

Mattais, and the second, a salmon of 20 pounds, caught by a man named Harvey.

(Signed) FRS. GUAY.
Chicoutimi, 12th, December, 1889.

Witness—I. D. Guay.

10.—MAGOG HATCHERY.

PROVIXCE OP QUEBEC.

Report of the Officer in Charge of the Magog Hatchery for 1889.

I herewith submit the annual leport of the operations of the Magog fish hatch-

ery for the year 1889.

From the eggs received from the Newcastle hatchery in March, 1889, I had

the good fortune to hatch out 1,700,000 whitefish, and 1,100,000 salmon-trout fry,

which wei-e safely deposited in the following named bodies of water, to wit :
—

Whitefish.

Oxford Lake, Brome and Sherbrooke Counties 400,000

Massawippi Lake, Stanstead County 200,000

Megantic Lake, Megan tic County 100,000

MemphremagogLake,Stanstead and Brome Counties 1,000,000

Total 1,700,000

Salmon Trout.

Oxford Lake, Brome and Sherbrooke Counties 250,000

Megantic Lake, Megantic County 100,000

Massawippi Lake, Stanstead County 125,000

People's Lake, Stanstead County 50,000

Lake Fortin, Beauce County 25,000

Lake St. Charles, Beauce County 50,000

Memphremagog Lake, Stanstead and Brome Counties 500,000

Total ... 1,100,000
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On account of the forwardness of the spring and consequently the high temper-
atui-e of the water the fry wei-e successfully developed and deposited in the above
named sheets of water a fortnight earlier than usual. Whitetish did especially well

this season, the loss being comparatively small. The glass incubators working well,

kept themselves free, by carying otf all bad eggs. The hatching proceeded regularly

and the fry were exceptionally strong.

The salmon-trout eggs I consider were above the average, and the mortality was
slight until hatching time, when a slight loss was sustained.

There were no whitefish in any of the waters hereinbefore named previous to

their artificial propagation in the Magog hatchery. At the present time they are

seen in large numbers, but as netting and spearing are prohibed, and as they do not
take the hook, but few have been caught.

Guardians of Memphremagog Lake (the largest sheet of water in the Province)
inform me that during the close season last autumn the shoals were visited by a much
larger number of salmon-trout than ever before. Black bass are still rapidly

increasing ; the spawning beds in June last were fairly alive with them. Two were
caught last fall, weighing respectively Y and 1^ lbs.

Illegal fishing still continues, and the cutting down of the appropriations the
present season for guai'ding the shoals during the spawning season weakened the

force of the guardians, and stimulated the feelings of poachers to break the law.

Eepairs thus far have been slight but there now requires to be a new floor and
underlays, the old one having become too much decayed by constant wetting to be
safe. It will require about fifty dollars to put the hatchery in first-class condition.

All of which I most respectfully submit.

A. H. MOOEE,
Officer in Charge of Magog Hatchery.

11.—NEWCASTLE FISH HATCHEEY.

PROVINCE OF ONTARIO.

Meport of the Officer in Charge of the Newcastle Establishment for 1889.

Herewith is submitted the annual report of operations carried on at this hatchery
during the past year.

The fry distributed from this nursery last spring were liberated in excellent
condition, notwithstanding the fact that a large projjortion of them were subjected to

long journeys.

The following detailed statement shows the number of semi-hatched eggs ship-

ped to the different hatcheries in the Lower Provinces last winter : also the number
and kinds of fry j)lanted in the various waters of Ontario during the spring of 1889 :

—

Wliitefish.

Lake Ontario, Newcastle 500,000
do Toronto 500,000

Bay of Quint(5, Belleville 500,000
Lake Ontario, Port Hope 200.000
Georgian Bay, Meaford 200,000

do Thornberry 200,000
Lake White, Arnprior 100,000
Singleton Lake, north of Gananoque 100,000
Delta Lake do do 100,000
Couchiching Lake, Orillia 200,000
Simcoe Lake, Barrie 200,000

Total 2,800,000
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Salmon-Trout.

Howard Lake, Toronto 50,000
Georgian Bay, Wiarton 300,000
Lake Ontario, Hamilton 100,000

do Toronto 100,000
do Whitby 100,000

do Port Hope 100,000

do Toronto 100,000

do Newcastle 800,000

Georgian Bay, Meaford 200,000

Crow Bay and Ely's Falls, Campbellford 100,000

Charleston Lake, North ot'Gananoque 50,000

Bay of Quints, Belleville 100,000

Doctor Dean's Lake, Brighton 50,000

EosseauLake, Muskoka 100,000

Vernon Lake, Huntsville 50,000

FaryLake do 50,000

Peninsula Lake do 50,000

Simcoe Lake. Barrie 100,000

Stoco Lake, Tweed 50,000

Humphrey's Lake, North Hastings 25,000

Nick's Lake do 10,000

Wilson's Lake do 25,000

Bear Shanty Lake do 25,000

Eagle Lake do 25,000

Total 2,760,000

S'pecliled Trout.

J. B. Thompson, Orillia , 4,000

Henry Pellat, Orillia 4,000

Slanley Trout Club, Hagersville 5,000

William Henry, Niagara Falls 5,000

D. Martin, Guelph 2,500

Thomas Goldie, Guelph 7,000

G. W.Lawrence, Stratford 10,000

Samuel Grigg, London 5,000

Warren Tolton, Woodstock 20,000

E. C. Hulme, Belleville 4,000

Cyrus Teal, Wooler 4,000

George Hoar, Clinton 1,000

J. H.McCall, Vittoria 8,000

E. E. C. Clarkson, Toronto 10,000

-Thomas Ford, Credit Forks 20,000

Mr. Gouin, Ottawa 10,000

S. Dice, Milton 6,000

E. J.Laidlaw, Hamilton 1,000

E. Southam, London 7,000

W. Myres, Orangeville 10,000

H. C. Dennis, Cobourg 40,000

•Government Museum, Ottawa 3,000

.Kept for pond at Newcastle hatchery 20,000

Total 206,500
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Black Bass.

Howard Lake, Toronto 30,000

Thos. Elliott, Hampton 30,000

Ponds at Newcastle hatchery 20,000

Total 80,000

Salmon-Trout Eggs shipped toLower Provinces in semi-hatched state.

Magog Hatchery, Quebec 1,200,000

Bedford Hatchery, Nova Scotia 500,000

St. John Hatchery, New Brunswick 1,000,000

Fishery Museum, Ottawa 20,000

Total 2,720,000

Grand Total.

Whitefish fry 2,800,000

Salmon-trout 2,760,000

Salmon-trout eggs semi-hatched 2,720,000

Speckled trout 206,500

Grand total of all kinds 8,566,000

Appilications for Fry.

On account of the increased demand for speckled trout I am of the opinion that

it would be advisable for the Department to authorize the purchase of a larger

number of eggs than have been obtained in past years. The Superintendent's form
of application for fry recently issued by the Department, which is being circulated

throughout the Dominion, will impart information to parties interested in the culture

of fish" which has not been generally understood heretofore, in consequence of which
it is only reasonable to assume that the applications from persons living in remote

parts of the country will be more numerous. Trout eggs can be purchased from
American breeders at a very low figure when taken in large quantities, and I trust

the Department will sanction more extensive operations than have formerly been

carried on under this branch of our work. The form of application referied to

contains full directions as to where the several kinds of fry should be dej)Osited to

ensure successful results. This valuable information to parties receiving fry will

enable them to plant the young fish with perfect safety, a duty hitherto wholly

devolving upon the officers in charge of hatcheries to perform. The regulations set

forth in the application will enable them to carry on the work more expeditiously;

the fi-y will in this waj^ be planted in more desirable localities and as early in the

Spring as it is practicable, and all trouble and annoyance will be avoided from
parties sending in applications for fry subsequent to the proper time for distribution.

Mepairs to Hatchery.

After the disposal of the fry last spring the hatchery was put in a satisfactory

working condition, with the expectation of receiving a larger supply of eggs than,

usual. The following autumn the main reservoir was repaired and all the appliances

connected with the establishment thoroughly overhauled. It has been found that

the large number of hatching trays transferred with eggs to other hatcheries on
previous occasions to the lower Provinces were permanently required there. This

has considerably diminished our stock, and we will require upwards of five hundred
new trays in order to ensure the successful hatching of our own supply. The build-

ing has not been painted for a number of years. This should be done during the

coming summer, otherwise, it will be damaged to a considerable extent. The con-

tinued dampness arising from the water is causing premature decay of the wood.
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Importance of the Newcastle Hatchery.

The increasing usefulness, coupled with the more enlarged operations which are
now carried on at this hatchery, call for greater consideration as regards its general
efficiency and management. In addition to its former work, it has become the
parent institution for annually supplying large quantities of semi-hatched eggs of
the more important kinds of fresh water commercial fishes to many of the Maritime
Province hatcheries. On this account, this establishment has necessarily annually
to collect at Wiarton, on the Georgian Bay, a much larger number of salmon-trout
eggs than its own requirements would demand. This additional supply so obtained
is also cared for and kept in this hatchery until the 1st of February, and even later,

and then transferred in semi-hatched condition to Magog, Bedford, St. John and
such other hatcheries as may require them, and now that a hatchery has also been
established at Ottawa, requiring annually a large supply of salmon-trout eggs, addi-

tional importance is given to this establishment, and necessitates the work being
carried on at this hatchery on a much more extensive scale than has been the case
hitherto. These several institutions in the Maritime Provinces have no means
within their range of ©Derations for collecting supplies of salmon-trout or whitefish

eggs, and, even if they had, it would necessitate almost as large an expenditure for

each hatchery as is at present incurred by this establishment in collecting a sufl&-

cient numbei- for all. The duty and extra work devolving upon us of looking after

these eggs in addition to our own supply makes it necessary to employ a larger staff

of officers than otherwise would be required.

Collection of Salmon-Trout Eggs.

In former years the system adopted for collecting a supply of salmon-trout eggs
for Newcastle and the other hatcheries was carried on by employing an e.^pert

fisherman to set three pound nets in Colpoy's Bay at such cost as might be agreed
upon.

In addition to the sum paid for this service, pound net licenses were granted by
the Department to the fisherman so employed, which enabled him to fish these

pound nets in open season in this locality up to the first of November, where pound
net licenses were formerly prohibited. This caused considerable dissatisfaction

among other fishermen, so much so, that it was deemed advi-sable by the Department
to purcha.se an outfit for its own use. I was, therefore, directed to secure the requisite

appliances necessary^for carrying on the work of collecting eggs, and to visit Wiarton,
with a view to the selection of proper grounds for setting the nets. The department
forwarded to me at Wiarton two confiscated nets, with instructions that if at all suit-

able they were to be used in connection with the work. A few repairs placed them
in proper condition, and after purchasing one new net I was enabled to proceed with
the work. This new net was set at Gravelly Point, an old reliable fishing ground
inside Colpoy's Bay. With the knowledge of the Indian Department, the other two
nets were set in the vicinity of Hay and White Cloud Islands, on the reserve of the

Cape Croker Band of Indians. All the nets were fairly successful in capturing parent
fish, but by fai' the largest number was taken from the Gravelly Point net. The
undertaking last autumn was the most satisfactory one we have ever experienced,

not only from a financial standpoint, but also from the number of eggs secured.

The unusually large quantity of eZeiTw ?ni7Z«o«s was collected in the short space of

sixteen days, and many more could have been gathered, but this amount filled the

hatchery to its utmost capacity. This record surpasses that of anj* other year, and
to a certain extent may be attributed to the setting of the nets at an earlier date than

in former seasons, thus allowing a supply offish to enter the nets before the "close

time." Last year every effort was put forth during the entire close season of the

month of November, and we only succeeded in obtaining five millions of eggs.

I am convinced from experience, that two nets set in the vicinity of Gravelly

Point in Colpoys Bay, will secure an ample supply of parent fish from which a suffi-

cient quantity of eggs can be collected to stock all of the hatcheries requiring them.
17*—
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By the piopcsed means a considerable reduction in the expenses can be effected. The
cost of tug hire will not be so groat, as the distance from Wiarton will be much shorter

than when the nets were set at Hay and White Cloud Islands the past season. Further
reduction in the running expenses will also be ma<le aa only one guardian will be

required to pi-otect the two nets against the encroachment of poachers as they will

be situated only a short distance apai't.

Daily Statement.

A statement showing the daily operations at Wiarton during the past close

season is herewith appended, which gives the gross number of e^

manipulated, those injured and saltec'

collected.

8 taken, the fish

and also the dates when the effm were

Statement showin the daily operations of collecting Salmon Trout Eggs at

Wiarton during the Season of 1889.

'4

z
it
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By an examination of this year's daily statement in conjunction with similar

reports of former years it will be found that the Government had adopted the proper
period for the protection of salmon-trout during the spawning season in the waters
of the Geoi'gian Bay and Lake Huron, where extensive fishing ojierations are carried

on. I have noticed that complaints have been forwarded to your Department to the
effect that the present close season for salmon-trout and white fish is not in the
interest of the country for the preservation of these valuable fish in our inland

waters. My practical observations in collecting the ova of these fish during many j^ears

past leads me to conclude otherwise, and the veiy fact that large numbers of ripe

eggs can be gathered only dui-ing the month of November is conclusive evidence also

that the month of November is the proper close time for the protection of these fish,

as it is their true spawning time.

Condition of Eggs.

At the present time the eggs in this establishment are in a very healthy condi-

tion, but owing to their being overcrowded in numbers and the continued rainfall this

season, causing more sedimentary matter to settle upon them has given more work than
usual to clean them. A large number of these ova must be transferred in a short

time to the other hatcheries requiring them ; otherwise many will die from suttoca-

tion during the period of hatching.

I have the honor to be, Sir,

Your obedient servant,

C. WILMOT.
Officer in Charge of Newcastle Hatchery.

12.—SANDWICH HATCHERY.

PROVINCE OF ONTARIO.

Report of the Officer in Charge of the Sandvich Hatchery for 1889.

I herewith submit my annual report of the works of this hatchery for the past

year.

In my last report I stated that there were in the hatchery 40,000,000 whitefish

eggs, and that I expected to obtain from them a good return. This report will show
that I was not far astray in my view of the numbers of frj- which would be turned

out. From this number of eggs were hatched 21,000,000 young fish, and in addition

11,000,000 eyed eggs were sent to other hatcheries, making a total of 32,000,000, or

a product of 80 per cent, of the whole. The young fish were placed in the waters at

the following places :

—

Belle Eiver. Lake St. Clair 2.000,000

Peach Island, Detroit Eiver 1,000,000

Fighting Island do 2,000.000

Stoney Island do 1,000,000

Bois Blanc Island do 2,000,000

Bar Point, Lake Erie 1.000,000

Pigeon Bay do 1,000,000

Colchester do 1,000,000

KingsviUe do 1,000,000

Leamington do 1,000,000

Port Stanly do 1,000,000

Hamilton, Lake Ontario 1,000,000

Niagara do 1.000,000
17=!=—5*
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In river at Hatchery. , 5,000,000

Sent to Newcastle, Ont. 3,000,000

do St. John, N. B. '- Semi-hatelied 3,000,000

do Bedford, KS. 3,000,000

do Magog, Que. j 2,000,000

Total 32,000.000

After having distributed all the young whitefish, the next part of the work was
to clean up the hatchery, and re-fill it with the eggs of the pickerel (dord).

From four fishing grounds we were successful in gathering 30,000,000 eggs of this

fish, and placing them in the hatchery. I might here state that while gathering these

eggs at Port Lambton, during one night, when about a million eggs were in the floats

ready to be conveyed to the hatchery, some person or persons either stole or

destroyed the lot. As I could place the blame on no particular person, I was
obliged to put up with this loss without any remedy. The fishing grounds where
the eggs were gathered were as follows, in Lake Huron :

—

Wees Bros 8,000,000

Joseph Leazeu 7,000,000

Stead & Hitchcock 10,000,000

Soloman's, Elver St. Clair 5,000,000

Total 30,000,000

From these eggs we hatched out 70 per cent., or 21,000,000 young pickerel, and

placed them in the following waters :
=

Point Edward, Lake Huron 2,000,000

PortLambton, Eiver St. Clair 2,000,000

Belle Eiver, Lake St. Clair 2,000,000

Stony Island, Detroit Eiver l,000,0CO

Bois Blanc L-^land do 1,000,000

Fighting Island do 2.000,000

Pigeon Bay, Lake Eric 2,000,000

Port Stanley do 1,000,000

In river at Hatchery 8,000,000

21,000,000

The fishermen throughout this quarter believe that through the agency of the

hatchery this fishery is greatly improved. The run of pickerel this year was very

much the same as last, and all seem to be satisfied with the catch.

Eggs Collected, Season o/1889.

The number of whitefish eggs laid down in the hatchery this year was far greater

than any previous year since the hatchery was started—in fact, nearly double.

This is accounted for by the measui'es adopted by the Department in securing many
fishing grounds at which we could handle the fish. The number of eggs put in the

hatchery this year was 70,000,000. They were secured at the following places :

—

Bois Blanc Island, Detroit Eiver 30,000,000

Stony Island do 20,000,000

Fighting Island do 20,000,000

Total 70,000,000
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In addition to this number put in the hatchery, 4,000,000 eggs were taken from
fish at ditierent stations, and impregnated and then thrown into the river. The
places where this work was done were as follows :

—

Bois Blanc Island 1,000,000
Fighting Island (pier fishery) 1,000,000
Jollie's (main land fishery) 1.000,000

Gauthier's do 500,000
McKee's do 500,000

Total 4,000,000

The fishing at all points of the river this year was considered good by all the

fishermen. At Bois Blanc Island (the Government fishery) the fishing was much
better than it was last year, but a good deal of trouble was experienced from high
winds at Bois Blanc Island, which at times would cause the water to recede some 20

paces from the shore, leaving dry land where at other times it was covered with

water. This necessitated a great deal ofwork—so much so, that we were obliged to fre-

quently carry the racks with fish into deeper water. The way to remedy this will be to

build a movable breakwater, which could be filled with stone and sunk in deep water,

and taken up again every year after the fishing season was over. This breakwater
would cost about §100. This provision is very requisite for the preservation of the

parent fish placed in the pens, from the heavy seas which dash the fish against the

rocks and so injures them as to make many of them useless for spawning purposes.

Provision must also be made for the building of another windmill on Lake
Huron, at Wees's ground, for the purpose of supplying water for the tanks in which
the pickerel are kept until ripe enough to take the spawn from them.

In my last report it was shown to be a necessity for having more room in the

building for hatching purposes. This year, with tho large amount of eggs put into

the house, they are altogether too over-crowded for their safety. As quite a lot of

repairs will have to be made to the building next season. I would again ask the

Department to consider the advisability of building a dwelling for the otficer in charge

and his family. If this were done the whole floor of the house could be used for fish-

breeding purposes. By doing this there would be plenty of room to run 700 incuba-

tors, with a capacity of turning out over a hundred millions offish. The repairs

required will be quite general. The foundations of the building have rotted away and
must be replaced, together with a new floor, as the present one is much decayed.

The hatchery in Detroit, on the American side, formerly run 300 jars, but this

year the capacity has been incieased to 1,000 jars. I would, therefore, urge upon

the Government to make the change I have proposed, when I feel certain we can

maintain the credit which the Sandwich hatchery has hitherto held as being the

original whitefish nursery of America, and the good work it has done since in

replenishing many of the waters of Canada with these valuable fish.

Eespectfully submitted.
WM. PAEKEE,

Officer in Charge of Sandwich Hatchery.

We, the undersigned, hereby acknowledge that we saw Mr. Wm. Parker, of the

Sandwich fish-breeding establishment, turn out from the racks at Bois Blanc Island

a large number of whitefish, he having received instructions from the Department of

Fisheries at Ottawa to do so. /

ANDEEW HACKETT,
Lighthouse Keeper, Bois Blanc Island,

H. A. HACKETT,
WM. HILL,
SAMUEL ADAMSON,
A. W. MAEKS, Detroit,

JOSEPH MAETIN.
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ANNEX TO FISH-BREEDING REPORT.

REPORT
OF

OPERATIONS OF THE HATCHERY AT FLODEVIGEN

DURINO THE FIVE YEARS 1883-1888

BY

G. M. DANNEVIG,

SUPERINTENDENT OF THE HATCHERY.

AEENDAL, 1880.

(
Trii nshitiim front the Rtport of the Board of Directions for Arendal and Oniei/n's Brunch of th e Socictiifor the

Encourayement of the Norwe(jian Fisheries.)

Til the Directors of the' Arendal and Omegn's Branch of the Society for the

Encouragement of Norwegian Fisheries:

I have the honor to submit herewith the following report of the labors of the

hatcher3' at Flodevigen for 1888, as well as a recapitulation of labors during the last

tivc years.

1.

—

The History of the Hatchery.

In the beginning of 1880 there appeared in the local press lively articles dis-

cussing the fisheries in the district. It was universally agreed that the fish were
steadilj^ and alarmingly decreasing, and that some remedial measures were necessary,

but nothing was done. There was but one opinion with regard to the decrease com-
' plained of as well as the means of counteracting it. About this time there appeared,

a rejiort by Mr. P. M. Walkem upon the Fisheries Exhibition in Berlin, in which
amongst other things, was given an account of experiments in the United States

dui-ing 1878-79 of artificially hatching cod, and which were considered to be success-

ful. These experiments were referred to, as follows : After a special grant by
Congress was allowed, a steamboat was constructed to carry on cod hatching on a

greater scale, and is now in full operation, supplying suitable areas with the hatched
brood.

It was very promising, and I supposed that as with us there would always be a
sufficient stock of spawn and the cost of labour seemed to me veiy small, it appeared
the most suitable, and for the general public, least expensive means of restoring the

fisheries ; consequently, I commenced, through the medium of the press, to disclose my
plans, and when the branch of Arendal was instituted in 1882 I submitted to them a
report on the matter. The construction of a hatchery for .salt-water fish was included
in the progiamme of the institution's labors. As the establishment was just started, and
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was without capital or sufficient members for so large an undertaking, special arrange-
ments had to be made to get the necessary means to carry out the plans; therefore,
application for voluntary grants were forwarded to the Savings Bank of Arendal ; the
Society for Norway's Welfare : Arendal's Spirituous Liquor Association, and to the
Society for the Encouragement of Norwegian Fisheries, all ofwhich replied favorably.
I was also instructed to proceed to all the villages along the coast to take up sub-
scriptions from private individuals and to do anything in my power to promote the
undertaking. However, as the Fisheries Exhibition was to be opened in London, in
the spring of 1883, and as it was generalh- believed that correct and reliable inform-
ation respecting hatching of salt watcr-lish could be obtained there, I went th n-e. to
enable me to study the matter. Here I was met with disappointment of a very
serious natuie. It was shown that the reports by Mr. Walkem respecting the Amer-
ican Fishery Commission's Labors had been exaggerated inasmuch, as the vessel had
never been used for hatching salt-water fish. An attempt had been made in 1878-79,
but it was characterized by the Amei-icans themselves as anything but satisfactory.

After that the matter was dropped. I had occasion to inspect the apparatus used,

but this was of little benefit to me, as I was informed they were considered inap-
plicable. My position was therefore not improved. Instead of finding a path cut
out for me, as 1 was led to believe, I was met by doubts and uncertainties, which the
most prominent men and the best informed on the subject had been unable to solve.

My own limited knowledge of the practical side of fish culture, and anything con-

cerning it, did not improve my situation, but I condoled myself with the thought of
having undertaken the job in good faith, and I knew that with a little perseverance
I could inform myself on the subject, as it was too late to give it up.

Furnished with all the information I could possibly get, for which my thanks are
principally^ due to the very polite American gentlemen, I left for home after a
sojourn of about three weeks, to make practical use of what I had learned.

The erection of the building was commenced that fiill and finished in January,
1884. The building is a two-story one, 40 feet long and 30 feet wide, and contained
at that time as many appliances as were thought necessai-y for a j-early production
of a brood of about 80 millions. The American appliances and experiments not having
met with success, I was left on my resources. I adopted the rotary apparatus used
by the Ameiicans, and Clark's hatching-trough, before tried. These seemed to me
most suitable, and I hoped after a short time to know both their good and bad points,

and to be able to use them as a kind of foundation for more useful improvements.
Later on I gave up altogether the rotary apparatus and made many improvements
in the other one, rendering it more suitable for our business. The Americans have,

however, given up both, and are working now with a new, very cleverly arranged
apparatus, which, for reasons I will give further on, could not be used by us, because
other improvements planned by myself had been adopted.

Thesizeof the building and thenumber ofthe appliances, Imay state, was entirely

experimental, which, if successful, would be enlarged. In measuring the lot the
directors got right of pre-emption of such quantity of ground as would be necessary
for the extensions. When the rotaiy appliances were discarded, the space previously
occupied by them was used for tanks for the stock-fish, thus reducing the factory's

production-stock to only half of what was originally calculated, and causing an exten-

sion of the factory to be much moie needed.

To give a detailed statement of the fittings of the building, I consider at present
quite unnecessary, as already application for a grant towards the extension and
removal of the factory is submitted for the consideration of the Parliament at its first

sitting ; the extension and removal necessary which will be specified below.

2.

—

The Procurement and Keeping op Stock Fish.

The common beliefthat a female cod each year develops 2,000,000 ofspawn does not

hold good with the common bay or coast cod. Thenumber is large enough, but when
only about 400,000 to 500,000 matured spawn can be accredited to one fish, it must be

a very prolific cod to develop 1,000,000, not to say 2,000,000. As a rule, the cod caught
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on the coast is very small compared to the sea cod proper. The reasons for this are
that the coast or bay cod seldom lives long enough to be fully grown. The greatest
numbers are caiight between one to ten years of age.

When a hatchery is to be provided with stock fish to enable a certain number of
receptacles to be filled with spawn, thei-e are circumstances which are to be taken
into consideration, and which, for safety, necessitates purchasing far in excess of
calculations.

For instance, if you begin before the spawn is suflSciently developed, and you
cannot determine the sexes, you are liable to get a greater number of males than
females ; hence, a scarcity of eggs would result. Again, j'ou may get fish that may
have alreadj- spawned, or for some reasons produce less spawn than expected ; and
others again, from various causes produce dead spawn.

The prevailing method of spawning the fish is to carefully press the hand over
the belly and the spawn flows out. Notwithstanding the greatest care, considerable
immature and dead spawn, incapable of impregnation, is sure to become mixed with
the mature and vivified ova, resulting in considerable loss. There is no doubt this
pi'ocess is much in need of improvement. I have therefoi-e kept my attention fixed on
this subject, and have succeeded in finding a plan by which the stock fish can, without
being touched by human hands, themselves accomplish the fecundation in a natural
way, after which the eggs aie carried to an especially constructed apparatus and con-
ducted to the hatching boxes. 1 shall further on explain this method, when I describe
my plan for the extension and removal of the hatchery.

I have already stated that from a living cod you will sometimes get dead spawn.
This strange fact can be accounted for by the manner in which thefish is taken, as
the spawn gets destroyed just when the fish is removed from salt to fi-esher water.
That it is this sudden change which causes the loss of eggs has been proven by the
fact that fishes which have for a year, or at least a good while, been kept in less saline
water, pi'oduce healthy spawn.

If you have got such fish, which often happens, there is no other way but to
remove them into stronger saline water. Of course, the diseased spawn cannot be
saved by this or any other means, but the later developed eggs will be of use, and
much is saved thereby. The cod does not bring forth all the spawn at once ; some
will not ripen or mature until several weeks after the first are laid. The most suit-

able as well as the cheapest method regarding the stock fish and their treatment
would be to have the fish bring foi'th their spawn themselves, by transferring them
to the basin for fecundation at the proper time, and when done to return them to the
tanks, to be kept, if necessary, until the following year. Of course, they have to be
fed the whole year, but this will be a very small expense compared with buying a
new stock each year. The fish will both grow and thrive, and produce a considerable
amount'of spawn. '^, ^ -^ '^. ^.

3.

—

The Hatching Process.

On the 19thFebruary, 1884, the first eggs were put into theapparatus, and, as was
expected, one difliculty arose after the other. On account of ttie weakness of the
salt water the majority of the eggs sank to the bottom of the apparatus, and as the
water was not filtered the eggs became dirty and would not rise again and were
thus spoiled. To arrange the apparatus to keep the water running all the time and
prevent the eggs from remainmg on the bottom was the first problem to solve.

\Vork was continued at this for a long time, until at length, towards the end of the
season, I succeeded in inventing an arrangement suitable, and which is described
in my report for 1885. To prevent the apparatus from becoming unclean from
the water lunning through it, a very simple filter was attached, which afterwards was
exchanged for a more perfect one, with moveable frames, which caught the sediment

;

but I regret to say a great deal of it went back into the water when the frames were
lifted up to get cleaned. This inconvenience can be avoided, if when the hatchery
is rebuilt, there are constructed several smaller filter-boxes, instead of only one largo
one. To use in tui-ns one or two of them and let those that are to be cleaned run dry
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before the frames are touched, the filtering process will be regular and to be depended
upon. A complete cleansing of the water ii^ ot great importance, not alone because

the eggs will thrive better, but also because you avoid the additional labor connected

with cleaning the apparatus.

Often the question has been raised how the hatching process takes place and in

what way the spawn or brood are counted. I will give a short description of the

plan followed here.

When a number of the stock fish is supposed to bear ripe spawn it is necessary

to get hold of them, and this is done in the following manner:—In a small tub of salt

sea water (spec, weight, 1.024) enough of the male fish's milt is put to give the

water a milky color. Then one of the female fish is examined, and if the eggs come
freely let them drop into the tub, and move the water slightly with the hand. After

the fish are examined they are thrown into another tank, and thus eveiy fish is ti-ied

until none are left. This work is gone over again every other or third day for a

couple of months, and when you have several hundred fishes to work with, it is

easily understood that this work is very tedious, and at the same time trying to the

fish. The fertilised spawn is then washed clean and put into an 18-inches-high glass

cylinder, which is half-filled with clear, salt i-ea water. In a few minutes a change
takes place, and the living eggs gather in a close layei'on the surface, and the dead

spawn and sediment sink to the bottom. Between the layers of good and bad eggs

is a belt of clean water. With a ladle perforated at the bottom transfer the living

spawn into a smaller cylinder, as a measure which may be found after careful

measurement and weighing to contain GO.000. After this the spawn is transfei red

into the hatching troughs. ' These are 8 feet long and 2 feet wide, and contain each

ten spawn boxes, which hold 3,000,000 spawn, or 300,000 in each bos. In this

trough let a steady cui'rent of water run for two or three days. The eggs may then

be taken up to allow the apparatus to be cleaned, and the.spawn will have to undergo

another sorting, in the same manner as before, the living spawn to be returned to the

boxes and the sinking or dead ones to be thrown away.
In this way the work is continued every second or third day until the eggs

mature. The living spawn is quite transparent, so that the growth or develop-

ment of the embryo can be followed in every detail. Dead spawn will be grejish

white, and altogether opaque.

A few days before the fry is read,y to break through the shells the apparatus and
spawn is cleansed for the last time, and notes made as to how much of the good spawn
is left. The loss may run from 20 to 70 per cent., and depends mostly on the salt-

ness of the water during the time of development. If, at the collection of the

eggs, unripe ones are taken, of course the loss will be greater.

By following this very easy process yon can keep track of the hatched quantity.

A difSculty is when some of the brood die after being hatched. Measure and weight

are then of no use, but the loss maj- be made up by calculation, which, after some
experience, can be made pretty accurately.

Sometimes the sea water gets too fresh, and when this takes place the greatest

loss is experienced.

That the greater or less saltness of the water plays an important part over

the fish which inhabit it is well known. There are fishes that spend all their

time in fresh water, and others that alternately live in fresh and salt water, and

others again that never leave the ocean Some fishes, for instance the salmon, go
from the ocean up into the rivers to lay their spawn. The eel, on the contrary,

leaves the fresh water for the open sea.

If the spawn of different kinds of fish is examined it will be seen that the

so-called mikropyle (the opening through which the fecundation takes place, and

through which the egg is provided with air and water) is alike with all fishes, but in

regard to the place where it is situated is vej-y ditferent. At the salmon spawning,

the female fish places her eggs in the gravel purposely dug up, after which the male
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fish oversprays it with his fertilizing fluid. The micropyle here tui-ns upward,
which is necessary in order that fecundation may take place. This is al.so the most
suitable jjosture, because the opening then cannot be closed up, which might happen
veiy often if the opening were on the under side of the egg, in which case it would
rest upon the bottom.

In regard to the cod, what has been said of the salmon does not hold good. It is

just the opposite, but still the results will be always the same and most satisfactory.

The spawning of codfish takes place in the middle water; the male fish swims below,

and as the eggs as well as the melt are lighter than the sea water, they float upwards
and the fecuntlation takes place from below. This agrees perfectly with the construc-

tion of the eggs of the cod, as the opening or womb is on the underside of the egg.

In another respect, and one of great impo."tance, is that the opening for impreg-
nation is placed on the underside of the floating egg. In this way the channel
through which they become vitalized is not ojien to the outc world, being constantly
under wate.-, even though the eggs in calm weather should remain a long time on
the surface.

I have before mentioned about how the less salt water is destructive for the
spawn even before it is emitted, and 1 have by means of special trials found that the

same takes place with the already fertilized spawn. I have also stated that the water
on this coast at times is below the normal saltness, and that this is unnatural for

the cod-spawn consequentlj', one would easily think that the destruction would
be enormous. This is, however, not the case everything here, as well as anywhere
else in nature, is well ari-anged, and therefore necessary precautions are provided.

When the fie-h water's specific weight is 1.000 the weight of the cod-spawn is 1,022,

and the salt water 1.025 ; consequently, the spawn floats in the salt water but sinks in

fresh water. This is the course which nature has pre-^cribed, and which we soon
will find as infallible. If, for instance, a quantity of the cod-spawn is carried by the
current towards the mouth of a i-iveror other gathering of fi'esh water, it will at once
sink until it again strikes a current of salt watei-, which is heavy enough to support
it. The spawn has thus simply settled under the river water to avoid coming into

too close proximity of the dangerous fresh water.
Respecting our more common kinds of fish, I may only remark that the mackerel,

haddock, whiting (sey and lyng,—kinds of haddock), and all kinds of flounders

have floating spawn, lay their spawn in lumps on the bottom, and that the spawn of

the hei-ring, after being shed and fertilized, sinks to the bottom and sticks to it. Of
all kinds of spawn I have examined I have found the spawn of the herring most
hardy, and con.sequeutly the loss during the development very insignificant. The
newly-born hei-iing-brood is well fitted out for swimming facilities, and surpasses

in this respect, from the very beginning, the helpless cod-brood. Also here the wise
arrangement of nature can be seen, because upon the presence of the necessary
number of herrings depend to a large degree the existence of the other fishes. On
the contiary, the fishes with floating spawn seem to be better fitted out in another
way, viz ; in the quantity of spawn produced, and which, for each one, may be counted
in millions. There is not the least doubt of this wise arrangement of nature here,

when one takes into consideration the myriads of herring broods which, at the time
the floating sjmwn is developed, are swarming in the upper parts of the water.
After having shown thus how the great teacher, Nature has aiTanged precautions
against unnecessary dangerous influence, I will show these circumstances when in

tbe apparatus. We have seen above how the spawn, to avoid the fi-esh water, sinks

to tin; bottom. When the water pumped into the apparatus is not of sufficient salt-

ness the same thing occurs, but as the apparatus is only about 8 to 10 inches
deep, the spawn will go to the bottom and remain there. This is two-fold dangerous,
firstly, because the spawn is in most unsuitable water, and secondly, because it is on
the bottom, which is against its nature. To avoid this I have made arrangements
so that witti the help of the current and other mechanical inventions the eggs are
always kept in motion, but in regard to the saltness of the water I am no further

ahead. But the only true way will be to have at all times the water of enough saline
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streugth to cause the spawn to float in the apiDaratus, which can be easil.7 managed
in the following manner :

—

To the hatchery is connected a salt water basin, with a capacity of about 2.500
cubic meters, the surface water of which is about 8 meters over the one in the
apparatus. It is sheltered from the south by a wall 5 meters high. Aftei- the plan
now under considei'ation, it is the intention to remove the building fi-om its present
site to this wall. The surface of the water in the basin will then lay about 3 meters
higher than the floor of the building, and through this arrangement the necessary
pressure is obtained to conduct the water to all the appai-itus placed all i-ound in

the building. This basin is thus a reservoir, from which the necessary quantity of
water can at any time be got. To keep this basin full of water always the engine is

used for pumping, now as before, but with this difference ,that the water is only
pumped from the sea such days when it is sufficiently salt, when on the other side

the water is pumped back to the basin after having passed through the apparatus,
and for this purpose is retained in a tank under the floor of the building. Fears
may arise that the water in passing through the apparatus may lose the air con-
tained in it, but this is easily remedied by making a fine hole in the pipe between
the pump and the basin. Through this hole the air will enter and mix with the
water in the valve.s, and the water will become like a fine foam. A person is also

apt to fear that the temperature in the basin maj^ become too low for the develop-
ment of the brood. To prevent this the waste steam from the engine is let into a box
where it is condensed, and through this, the pipe from the basin runs, and should the
beat not be sufficient a supph- of steam direct from the boiler may, be let in. The
considerable heat which passes through the chimney would be used also for this pui-
j)ose. There is then nothing hindering me to overcome this, the greatest difficulty I

have had in a technical respect to fight against. It only remains to get the hatchery
removed and fitted up according to proposed plans, because upon this I'cmoval

dej^ends all the improvements I have made on the work of hatching at present.

The specific weight of the sea water was found to be in the apparatus:

1884 1.0217.^
1885 1 0''52 I

,00,. 10''^ 1
J- An avei'agefor fouryears 1.02.i.

1887 1.0249. J

Maximum was 1,027, and mininum 1,015-4. The proportion between for the

development favorable and unfavorable days was as 3 to 1. The changes come
often very suddenly, and it sums up as above cited. They are results of the strength

or direction of the wind. In the four years the hatching process has produced a

total of lOli millions young codfish.

4.

—

Breeding of Cod.

This question, which stands in connection with the hatching, I have also tried

to solve, and met with favorable results. True, the number or quantity brought up
is not considerable, but sufficient enough to show the possibility of breeding, which
i« all that is necessary. My intention was, first, to show the public that the fish

hatched at this place also had enough vital power to develop them.selves further, to

which, later on, came the wish to know the reason for the great difference in color

reigning between the different families of cod, and for which, to my knowledge,
science has failed to give any explanation. As regards the breeding, trials were
made by me in 1884, and continued during the winter of 1885. Direct results were
not attained, but I acquired a great deal of information and experience, and came to

the conclusion of how the matter had to be commenced to meet with success.

When the .young fish is delivered from the hatchery, it is only 6 to 8 days old,

and has a length of 3 to 4 m.m. To keep it longer would not do, as the fish requires,

for its further development, nourishment, which, of course, cannot be got in the

filtered water where it has been kept. To do away with the filtering process would
be of no use, as the comparatively small quantity of water in the apjjaratus (about
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15 litres to 200,000 fry) could not contain any nourishment worth mentioning, even

it the speed of the current was increased over the average, viz.. full change ot water
each time. Thus there are only some trifling and helpless difficulties to be met with.

If a number of the young fish is let into a glass cylinder, with sea-water of

suitable saltness, one will see them attei^pt to reach the surface, and when this is

reached, gather together at the edge that is turned towards the light. Under these

circumstances, it is quite possible, with most careful changing of water, to keep
them alive a longer period. If, on the contrary, water of less saltness is used, the

results will be opposite. The young fish, the swimming capacity of which is limited

to a few intervals of interrupted movements, or pushes, attempts now to reach the

surface, but its weight, being more than the water, will pull it back and cause it to

sink to the bottom, where its destruction is certain. Thus the first and most
essential condition to make the breeding a success is, that the water in which the

young fish is placed may have so much specific weight that the fish, without
exertion, may be able to keep away trom the bottom. Besides this, care must be

taken that the water has not got too high a temperature, which has proven itself to

have a dangerous influence upon the eggs, as well as the young fish. Lastly, the

water must contain necessaiy nourishment, and must be changed at regular

intei'vals.

To cut off a ground bay, and let the change of water be made direct from the

sea-water outside, would not do, because this water at the surface would be too much
mixed with fresh water ; and I selected, therefore, a more costly, but more sure

course, to build a large basin up on the shore, and filled, it by means of the steam
pump, with water from the depths of the sea.

The basin was finished in the fall of 1885, and has, as before stated, a capacity of

about 2,500 c. m., and the greatest depth of 4'T5 metres. After having been cleansed

in April, 1886, and provided with different sea-weeds, etc., it was filled with sea-

water, in which, on the 3rd May, was placed about 500,000 cod and a few thousands
of floundei'S and herring brood. It may here be remarked that, when the basin was
new, with well-washed walls and bottom, it contained too little noui-ishment for such

a great inimber of fish, and to this may be ascribed as the most essential reason why
a great number did not gi'ow. The same basin, which is now all over covered with
sea-weeds, and which, especially in the spring, shows a great deal of vegetation,

would now, without any difficulty, be able to give nourishment to a manifold
numbei'.

In regard to the young cod's further development and growth, I refer to my
report of 1886 as follows :

April 26 ' Odays 3 M. M.
May3 ...6 do

i
5 do

do 16 ...19 do ' 7 do
do 18 ...21 do 8 do
do 21 24 do 9 do
do 31 1 month, 5 days 10 do
Junc3 1 do 8 do ,12 do
do R 1 do lido I 15 do

Julyl2 12 do 15 do 55 do
Aug. 12 3 do 15 do 70 do

15 do 85
15 do 115

Between the 6th June p,nd the 12th July, there is, as can be seen from the table

above, a great leap in the development, which, however, must be explained by the

fact that the young fish at this time commenced to eat the food thrown to them
twice a day, and in considei-able quantity.

Since the above was written the fish have gradually increased in size, but their

number has had a considerable falling off. The most essential reason to the death
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rate has been the cold of the winter which, especially last winter (188t-88) was both
piercing and of long continuance, so that on the 1st April there was ice 20 inches
thick in the basin. The size of the fish is, at present (at 2i years of age) from 9 to

18 inches. The biggest fishes keep themselves mostly in the deepest hidings, and are
seldom to be seen. The present number is 200 to 400, and there is a chance that they
will spawn in the spring. Further infonaation respecting them will be given in the
next yearly report. That the brood hatched in the hatchery is in possession of
enough vitality to further develop itself is thus proven: That, in proportion, only
a small number has been brought up to eatable fish, depends, as shown before, upon
other circumstances altogether than the vitality of the brood.

5.

—

The Lobster.

After some time, studying the development of lobstei- spawn, I found proofs

that it may, without great difficulty, be hatched after being taken from the mother.
I constructed, during the spring of 1885, necessary apparatus, and commenced
then experiments after a certain manner. In my report for said year is given the

successful results obtained, why the problem of hatching lobsters, upon which so

much time has beon sj^ent, may be said to have been solved.

The only difference in my method was, as mentioned before, that I worked with
the spawn alone, and not as my predecessors in this line, who all seem to have been
of the opinion that the spawn absolutely must remain attached to the mother
during the development, and therefrom put them into the hatching boxes. The
difference may seem, to the ignoiant, to be of no importance, but, really, it is

extremely so. To illustrate the diti'erence, 1 wish to show that when the loosened

spawn of 6,000 lobstei-s, the number which the hatchery will be able to hold after the

extensions are made, can be easily handled by four men, it will take a great deal of

work to attend to 600 in the water-flowing boxes, with ten lobsters in each. The food

alone, of 6,000 lobsters, at ^ ore each, is Kr. 30f^ per day, or twice what the

whole hatching after my method will cost. The same" year, experiments were made
at breeding of the young lobsters, and which met with success, which is well known
never happened before. I believe, though, as mentioned in my report of 1 885, that

the breeding of the young lobsters will never reach any importance, as the young
lobster's repugnant or voracious nature is such that they can never be kept to-

gether in any great number like other fish. What the result would be, should the

breeding be done in larger basins, I cannot at present say. That some could be

brought up is withoutdoubt, but whether the number would agree with the expendi-

ture, is another question. Although I entertain some doubts, I believe -that an
experiment ought to be made as soon as the hatchery is removed inasmuch as no
other extra ananirements need be made, because the hatchery has all the necessary

basins, and the expenditure would be very small. In regard to the hatching of the

spawn, I believe this business has a grand future. " What can be done and what ought

to be done is that yearly, in the months of May or June, gather as much spawn as

possible and send it to the nearest hatchery, to be hatched there, and then when the

young lobster is about eight days old let it loose. To do this, and thus save a part,

anyhow, of the immense quantity of spawn which yearly is destroyed and of no use

to man, has been the aim of my labour, and as shown above, also reached.

6.

—

Oysters.

In my last yearly report, I gave a statement of the results an-ived at during the

two previous years with breeding of oysters in artificial basins. The work was
continued this summer, and, notwithstanding the low temperature during part of the

summer, the results were very satisfactory. As the basin now used for oystei's was
constructed for another purpose altogether, I sent the Government a petition, ask-

ino- for a o-rant of Kr. .3,0004-]} foi' the construction and running of a more suitable

basin, and to get a chance to prove my oft uttered assertion, that oyster breeding

can be carried on successfully in artificial basins.
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As well known, the oyster-breeding in our countiy has been carried on more or less

by companies of considerable capital, which have, to begin with, procured one or more
of the so-called ponds, without which oyster-breeding, up to this, has been considered

impossible. That these ponds, when properly managed, can give verj^ good profits,

1 have no doubt, but as their number is very small, the Norwegian oyster breeding,

if exclusively depending upon these, will never be of any importance; and what I

most fear is the business will never come into the hands of the coast inhabitants,

who are most in need of such an extra income. To make the 03'ster-breeding

independent of these few natural ponds, and so that it may be carried on all along

along the coast, and to tind out a simple and cheapi method of working, by which old

peo])le, women and children could find a paying employment, has been the problem
I put befoie myself, and which, if three years' successful labors can be considered

decisive, has been solved in a satisfactory manner. There are now sure proofs that the

oysters spawn in small closed-in basins with artificial water temperature, and that the

young oysters thrive with very little change of water; that they, after swarming time,

attach them>elves to the traps or tiles put out, and that the labors in connection will

be very insignificant compared to the gain derived. Thus there is a chance otfered

to use all the little bays, as well as coves or hollows in the rocks, all along the coast,

which could easilj' be closed in, and in that way be useful for oyster breeding. To
show farther the importance of such an industry is considered unnecessary. That
the experiment ought to be continued is plain, partly to gain more experience and
partly to endeavor to make the work cheaper; but there are two questions which
cannot be solved with the means that now are at my disposal, and 1 believed it just

to submit this petition. These questions are:

—

1. With how low water can work be done without fears of a failure ?
.

2. In what pi-oportion does the cost of running of a rationally managed basin

stand to the average profits?

In regard to the first question, it is a very important one, as the dimensions of

the walls and the strength ofthe pumps, and thus the whole cost of the undertaking,

is depending upon it. To close in a bay, for instance, 10 feet deep, will, in many
places, be a very easy ta.sk, when an additional building of, for instance, 5 feet, may
be impossible. My present basin has a depth of 16 feet, and has, as will be shown
below, given very satisfactory results, but it is necessary to gain knowledge if not a

shallower water, for instance of 8 feet, would be sufficient; that this would make a

great change in the running expenses is plain.

To lower the water to any extent in my basin would not help to any result, as

the area would then be only too small and the surface would ]ay so far down between
steep walls that the wind could not cause the least movement, which I consider to be

of a very great impoi'tance. That my experiment will be successful I am pretty

sure, notwithstanding I know that others have in other places made trials

and met with failure. The reasons for this weie, peihaps, that those parties could

not spend so much of their time to follow the development in all its details, which,

besides a thorough knowledge of the business, is absolutely necessai-y if these

experiments may leach good results.

The basin I intend to build, and in which the work would be carried on nest

summei-, has now 1 foot of water at ordinary water height, which, after closing up
and pumping, is increased to 8 or 9 feet. The capacity will then be about 400 cubic

fathoms. The bottom is very even, and consists of sand and shells. It was by the

owner, Mr. C. T. Boe, kindly given to the hatchery, in the close vicinity of which it

is situated. To fill this basin there is one windmill and two vessel pumps to be used.

The next question is to show the proportion between cost of running and profits,

and I had thought to keep special accounts over this. This is so much more neces-

sary, as arlifical hatching, for the present, is looked upon with distrust.

The only work with the running is to chalk the tiles, to place them upon the

trestle-work," to tie and put out the brush-wood, and to keep the windmill going when
pumping is necessary. ' To do this one only man is required from 1st ofMay to 31st of
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October, and during the greater part of this time he will have very little to do. The
yearly cost of runnin;,' such a brood-basin can, when everything is to be paid, be placed
at about Kr. 400. The plans are, to, after sometime use brush-wood exclusively
and thus make the woi-k more simple and more easy to be performed by old people,
women and childi-en. In regard to the possible results in such a basin, I cannot
very well say, as this ex])eriment would difler so much from any previous ones, but if

successful, which I venture to hope, I think, taking in consideration my present basin,

that the new one may produce about 200,000 brood. I calculate then, that in the
basin is placed 10,000 tiles, and an amount of brush-wood compared to that, the
average number of, on each tile attached, oysters, would be 10, which I consider for

mj- present basin a very poor result.

After this calculation the production of brood, rents of ground, etc., will cost
about 25 to 30 ore per 100. By using the method proposed by me, the main work
can be done by the members of a family, so that the father can attend to his regular
work.

To show of what importance the oyster breeding may be to a country, I refer

to Professor Browne Goode's work, •' The O^-ster Industry of the World ;

" that the
oyster culture in France employs 29,431 persons ; the yearly production is ()80,400.000,

and that these, valued at Kr. 1.83 per hundred, represent a capital of 13,000,000 Kr.
This colossal industry, which is not 20 years old, received from the very start,

and later, considerable assistance fioni the French Government.
With regard to my earlier operations with oysters, I beg to refer to my rejiort

of 1887. This year the work has been as follows :

—

From Tysnees and Stavanger, 650 small oysters and 25 older ones were bought
last May, which, together with 25 from previous yeai-, were placed in frames, with
bottom of wire, and hung out in the basin. During the tirst fortnight a few died,

probably from the transport; but during the last three months I have only found
two dead ones out of about 600, which shows that the natural circumstances were
very favoiable in the basin for the oysters.*

Swarming brood were tirst seen the 5th July, and increased in number until the

end of the month. From the 9th August it again increased, and still continues, but
widely spread.

f

The first discovered young oysters attached to tiles weie f()uud on 29th July,

thus 24da3-s after the commencement of spawning time. The first traps, or gatherers,

were placed out on ISth July, and were kept on until the 14th August, or long after

the tirst cold had come.
Besides being put out on different occasions, the traps were put out in different

positions and depths, fi-om the surface down to 10 feet. The reason for so doing was
to gain as much knowledge as possible, which seems to me to be of much more
impoi'tance than to obtain the largest quantity of oysters. For traps have been
used 1.000, tiles and a quantity of brushwood, ofwhich 500 tiles and five-sixths of the

brush were put out after the cold had come. The birch brush, which was brought
from Stavanger, reached here too kte. On examining the traps, one comes to the

following results :—Those first put out are most covered with young oysters, and of

them those that are put deepest down. Tiles put out from 18th to 21st July, in 9 feet

deep water, have from 113 to 24 attached oysters, an average of 55. Tiles put out
23rd to 24th July, in 1 to 3 feet deep water, have from 2 to 34 oysters, an average of 14.

(The last number were arranged in three layers). Tiles placed out at the same time
all over the basin, in ditferent depths, were all well cove.-ed, but on account of the

water not being transparent. I am unable to tell the average number. Oyster and
other shells, fastened to wire or twine, and suspended from other wires down to about

8 feet depth, are covered up to 15 oysters on one shell. A number of S to 10 is

very common. The original stock oysters placed out are also covered with young
oysters, and these in proportion to the depth they were placed. The greatest num-
ber found hitherto on one single oyster was 7. Still more uneven than the tile were

*Since the above was written (middle of September), aud up to New Year, none are dead.

tMiddle of September.
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the brush wood bundles covered. On one very small bundle, smaller than a common
broom. I have found 83 young oysters, when on others, many times that aize. I did
not find one. A third reason arises for to explain this. When new birch brush-
wood is placed into salt water it is covered by a kind of white spots, or a kind of
thin salivary coating, which hinders the attachment of the oysters. Brush-wood
alieady used is, therefore, better. A more specified report will be given in my
annual report for this year. The number of young oysters gathered are supposed
to be 12,000 to 15,000, and the number of tiles or traps used for the first swarm, 600,
thus 20 to 25 on each. Eespecting the last swarm, no information can be given

; if

the oysters attach themselves even, it is expected to be small, and of little import-
ance. Taken on the whole, the culture of oysters this year has been under the
average, on account of the unusual low temperature of the sea water. For instance,
+ 9° E in the middle of July. The temperature in the basin has this year been 15°,

and 20° last year. The results of my expeiiments during the last three years have
shown that broods ofoysters can easily be jiroduced in small artificial basins, and this

yearly, as a rule. The many difficulties and uncertainties generally mot with by
oyster breeder-s have not occurred to me, and I have found that the whole oyster
culture depends on two main conditions, namely, the saltncss of the water and
its temperature. The biological circumstances appear to be pretty even all the time,

and do not seem to prevent the breeding any. In regard to the breeding, I have
many plans, but want of means has prevented me from putting them into operation.
If necessary, the young oysters could be placed in the sea, their natural home, and
where they could ]ms8 the winter. I intend, however, to let the greater jjart remain
in the basin, to find how much the oysters can stand, and which way to success I find

the most suitable. To continue the gathering of spawn in my j)resent basin I con-

sider of small use. Having only a capacity of about 15 cubic fathoms and keeping in it

a large number of cod, it is quite natural that it is hard to be worked, and will never
give the results that I wish for in the interest of the business.

As the nature and the position of the basin used has made it possible to make
dailjf observations of the Btock'molluscs as well as the swarming brood, I have suc-

ceeded in dealing up a number of circumstances which, by some oyster breeders,

were explained in a different manner.

The assertion that oysters do not spawn the same year they are removed has been
shown bj' exjieriments in three successive years to be erroneous, and the same thing
with the same asse:'tioi] about stock oysters when placed upon suspended frames. These
results are, however, quite natural. The oyster must spawn when the time has
come, like any other creature, as the process is not in any way depending upon the
well-being of the oyster.

That a very low temj)erature is unfavorable to the oyster is admitted ; but it

is going too far to say that oysters do not spawn during cold summers. In 1886
the temperature in the basin was 12°, in 1887 20°, and in 1888 15° + R. In the first

3'ear the tempeiatui'e was exceedingly low, but this notwithstanding, the spawning
went on as usual during the right sea.son, namelj', the first part of July. With regard
to the development of the swarming brood the process was slow, so that it took thirty-

five days from the time the first young ones were discovered in the basin until thej'

attached themselves on the tiles or brushwood. In 1888, with a temperature of 15° R., it

took only twenty-four days. In the year between, in every wa}' so favorable to

oyster-bi-eeding, I took however no rotes, as all work with the oysters was discontinued
on account of the bad economical position of the hatchery.

As a lovper temperature than 12° + R. is very rare at our coasts in the month of
July, I believe, and for good reasons, that the oysters spawn everj-year, jjrovided no
sickness caused by local casualties, have made them unfit for propagation. That
the slow development of the swarming brood in a low temperature, can
conti'ibute to that the harvest ofoysters becomes very small, is very likely, and it is

therefore necessary to receive from the oyster-breeders of our country infor-

mation about the number ofoysters and temjjerature during the different years.
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The amount of dangerous effects upon oysters by low tempeiature in an oyster
basin is also dependent upon other very important accessory circumstances. In an
open basin, where the water can run in and out, the loss of swarming brood will be
larger for want of warmth than in a basin closed in. The depth of the water always
changes. In an open basin there will always be a constant current that at outgoing
or incoming will cause a large loss of brood, and it is plain that the longer the time
oi swarming lasts the greater the loss. But this is not all. During warm summers
easterly winds with calm and low waters prevail, when during cold summers, as
a rule, strong westei-ly wind with rough water is usual. The current in the inlet
to the basin will then be stronger and more changing, and consequently still more
diminish the number of swarming brood in the basin. That the harvest of oysters
in such a basin during a cold summer may be very insignificant or perhaps a total

ftiilure is easy understood. One thing of great importance to the oyster-breeding is

to find out the reasons why the oysters in different years attach themselves on
different depths. Two factors seem to account for this, namely, the saltness of
the water and the temperature. Which one of these is the most impoi-tant I cannot
at present say, and a reliable result can only be arrived at from satisfactory and
large experiments in the course of years. If this question is solved, so that one only
by the help of the thermometer or the areometer can give the depth at which the
traps have to be put, much useless work can be done away with and a security in
the whole oyster breeding be assured. Besides these, there are a number of other
questions to be solved, which I now, from lack of means, am unable to determine.

7. How THE Hatchery n.\s Solved its Problems.

The hatchery was erected and put into operation to find some means to

restore the number of fish at our coasts.

The first questions to answer were :

—

1. Can artificial hatching be carried on under any circumstances ?

2. Can the hatching be carried on on such a large scale that through its help it

may be expected to increase the number of fish ?

3. Can the work be done so cheap that full value may be expected from the money
laid out ?

After five years' operation, the reply is as follows :

—

Saltwater fish can, without difiiculty, be hatched. Yearly thousands of millions
can be produced, and when all the information gained is utilized, 8 days' old cod can
be sold at the rate of 4 ore per 1,000.

Besides this, the original problem, the hatchery has shown the possibility of
hatching and breeding lobsters, which before this was considered impossible, and it

has furthermore carried the oyster culture in on a track which, if everything goes as
up to this, will make this a national industry and provide many families with a
paying extra income. When to this is added that the hatcherv in no way has been
a failure, and that none of the money spent has been thrown away, it must be
acknowledged that the hatchery of Flodcvigen in every way has solved the problem
in a most satisfactory manner.

That the operations just now concluded should have been able to increase the
number offish in any considerable quantity I never expected, as much more, when
the large devastations by the eels are taken into consideration. However, the
increase of small cod has not only been noticeable but very striking where the young
brood were left out, because an unusual largo number of small cod have been caught
in those places during the last years. During the first time the young fish were put
out in Flodevigen, Hovekilen and adjoining bays, during the two last years in
Tromosund ; the results in both places were striking, but the eel nets and a lot of
other more rational fishing gear made soon a clean sweep, so that it will soon be as
ever before.

The catch of small cod in the so-called boudcayb (shallow waters) has been very
great during the two last years; two fishermen with lines have been able to pull up

17*—
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about 14 dozen per day each boat. Something similar occurred in Hovekilen and in

the strait outside, but did not last long. To communicate with the fishermen about
the results of the opei'ations of the hatchery is of no use or satisfaction, when most
of them consider the hatchery an encroachment upon the rights of the Creator and
thus damnable. The information received from that quarter is, therefore, every-

thing but reliable. There are, though, a few who possess sounder powers of com-
prehension regarding the rights and duties of man, and from them can be heard
unanimous testimonials to the usefulness of the hatchery, provided it is carried on
on a large scale. My own observations, graduallydeveloped, have convinced me that

the artificial hatchery of saltwater fish, especially in our country, with its many
closed-in bays and gulfs, will be of great importance to the community if carried on
with proper vigor.

8.—Is Artificial Hatching of Saltwater Fish Eequired.

Not only with us, but from most of the foreign countries, there is a complaint
that the fish, as well as the lobsters and oysters, are decreasing along the coasts,

and that the fishermen on account of this must go farther out into the sea to make
their living. The American Fishery Commission, the extensive experiments of

which throw good light on the question, says, among other things: "It may with
safety be said that as soon as the white man puts his foot on new discovered ground
and commences the so-called civilization the inhabitants of the air and sea and
earth quickly diminish in number. The fishes, immensely profuse from the begin-

ning, will first feel the influence, and especially those kinds that belong to fresh

water, and whose increase is much more limited. That the reason of this is not a

natural and needed use of the animals to satisfy the want for livelihood is shown by
the fact, that the original wild inhabitants, who were far more dependent upon the

pi'oducts of nature than the white man, could supply their demand through centuries

without a noticeable decrease. It is the frequent shameful destruction in masses,

which so often is undertaken merely for a few moment's pleasure or to secure a few;

in some instances, only to use parts of the creatures destroyed. As an example, how
the number of fish has decreased is given that of shad, there was caught in the

Potomac Kiver :

—

In 1833 25,500,000
1866 1,326,000
1878 , 224,000

Of other freshwater fish, there was captured in same place :

—

In 1833 750,000,000
1866 21,000,000

1876 12,000,000
1878 5,000,000

In both cases the catch, notwithstanding the improved appliances, is reduced to

below Ywv ^^ what it was in 1833. Of bass, there was :

—

Lbs.

In 1866caught 316,000
1876 100,000
1878 50,000

Similar proofs of the decrease of the saltwater fish can be given in great numbers.
During the first days of the Eepublic the fish were swarming along the Atlantic
coast, when now, on the contrary, they are pretty scarce. Hatteflyndrau (Hippoglorue
vulgaris), which was so numerous once on the New England coast that it was con-

sidered a plague bj' the fishermen, is now nearly all rooted out, so that it must be
sought after on the outside banks : Even the Mackerel, whose home is the great
ocean, and which thus seemed to have been safe against the destruction, has been
made to feel the intrusion of man. The largest catch that was ever brought on
shore by the fishermen of Massachusetts w^vs in 1831, when there were 385,000
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barrels salted, and which was mostly caught on hooks. In spite ofnumerous steam-
boats and other vessels, and a much larger fleet of fishermen, has the largest

catch in the 'SO's been only 305,000 barrels and in 1886, which was a bad year, 65,000
barrels.

One of the best proofs for the decrease of the fish is the decreasing size of

them, and on this (he American reports gives some information. The statement
below shows how large a part of the mackerel caught that each five years has been
put down as No. 1 by the Fishery Inspectoi-s.

1865-69 53 per cent.

1870-74 38 do
1875-79 14 do
1880-84 10 do
1885 7 do

The formerly valuable lobster fisheries are now in many places given up, and
those remaining diminish year from year. Even the fishermen themselves have come
to the conclusion that nothing but the wholesale catching of spawning fish could

have caused such results.

The natural oyster beds on the Atlantic coasts of the United States, that

hitherto were considered inexhaustible, show now such an alarming decrease that

the sharpest rules of prohibition have come into operation for its conservation. In

1860 the market was nearly altogether supplied with oysters from the natural

beds, while, on the contrary, in 1886, about 60 per cent, came from private beds.

What has been said above in regard to the United States may also be said of the

Atlantic coast of Canada. As well known, these are the seats of the greatest

lobster fisheries in the world, but which have just as little, as the Eui-opean, been

able to escape the common danger to diminish year after year, and this to such a

degree that now there are proposed certain prohibit irj' regulations, to which I will

revert, and which approach nearly total prohibition.

From Scotland, where, during the last few years, a committee of fisheries has
been appointed, the same complaint is heard in regard to the decrease of fish,

lobsters and oysters. In a letter from the committee received lately, it is stated

that the oysters are practically exterminated. Similar reports have been received

from the most different countries, as well as in outside Europe ;
but I suppose that

what has been said above is sufficient to show that a decrease in the number of fish

on our coasts is nothing singular, but an exhibition to be found all over, and which
draws the attention of the respective authorities. In regard to our home circum-

stances, it would be expected that they should be well known, but this is, however,

not the fact. There are persons yet who, b}' looking at the residue in the cauf at

their wharves, consider that they have sufficient proofs that there is yet enough
fish in the ocean, and who do not know or do not wish to know that the number of

the fish has increased with the growing efficiency of the fishing appliances, and that a

considerable number of fish is imported from Sweden and Denmark.
When to this is added that our natural oyster grounds are destroj'ed, and that

the export of lobsters during the last 20 years has been down from 1,858,000 to

835,000 which, at the current price, is a national loss of over half a million kronere

per year, then an attempt to get these matters corrected must not be considered out

of place. One must not expect or entertain any allusion that these things will

become better by themselves ; when in j-ear after year the capital is spent, it is plain

that this as well as the interest will grow less.

When the results of prodigality with the richness of nature commence to he
felt in a higher degree, and people slowly get their eyes opened to see that the repro-

duction cannot keep steps with the increasing devastation, as a rule the nearest

means are grasped at, to decrease the catch by means of prohibition. The useful-

ness of this will, at all times, stand in a decided comparison to the length of the pro-

hibition and the way in which it is watched. I will give a few samples. Ifa certain

water can stand a yearly assessment of 1,000 fishes, and the owner, to save against



loss, agrees only to fish one month during the year and keep strictly to this agree-
ment, there would be no use of this, supposing there are caught during the allowed
period, for instance, 5,000. The stock will in this case always decrease and the
owners can rightly assert that prohibition has been of no use. How a real good law
becomes valueless through neglected inspection is shown at our salmon fishei'ies. The
law prescribes here a certain size of the mesh of the netting, allowing fish of about
18 inches length to slip through, and this is quite right. But what is the use of such
a regulation when the fisher with the small meshed nets catches as many young
salmon as he can get hold of when it only has a length of 8 inches, and without
grumbling these are sold under the name of " blegers." It is plain that the law in

this case is without aim, when the just mentioned abuse is so common, that after my
experience there are in this district many more young salmon under than over 18
inches length caught. When prohibitory laws on account of above named reasons
and others so seldom have proven themselves to be of use, and as a consequence
come into discredit, especially amongst the fishermen, who say that the more pro-
hibited the more the fish disappear. That this in most cases is true cannot be
denied, but the reason for this is not that there is prohibition, but that the pi-ohibition

is not strong enough. To cause any perceivable increase in the number of fish

through prohibitory laws alone is very doubtful, or rather impossible, as for many
districts or fisheries nothing but absolute prohibition during a longer period could
produce results so that a reasonable catch in the^future could satisfy the daily want.
With us, where the daily fisheries plays such an important part, these ari'ange'ments
with prohibition would be impossible, and there remains nothing but either to allow
the fish to gradually diminish until totally destroyed, or use the artificial hatcheiy.
The best proof that in foreign parts people have got their eyes opened to see that
the case is as above stated, is the eagerness with which they seem to explore the
causes. Expeditions sent and sustained by the ditferent Governments and provided
with scientific and practical expedients have been employed for some years and
have already produced rich results and assisted in explaining many hitherto enig-

matical problems in regard to the ocean and its inhabitants.

Regarding the main question, the reasons for the decrease of the fishes, as well
as other useful sea animals, it has been agreed upon that increased consumption,
mainly caused by improved means of communication, has caused a stronger assess-

ment than the stock could bear, and consequently a decrease takes place. On the
other hand, the statistics of fishery has shown what enormous interest is at stake,

and strongly urged that the respective Governments take steps to correct the mat^
ters in an energetic manner. In regard to this, how it can be done, the well known
Prof. Spencer F. Baird says, that there are only two ways towards the increase of the
fisheries, and that is, strict prohibitory laws or artificial hatching. He says that one
of these may, in single cases, be sufficient to reach the desired aim, but by using both
one gets the power to restore the fishery to its old position, and, on the whole, pro-
duce results that, without the experierience gained during tlie last ten years, would
have been considered impossible. That the professor does not stand alone in his

oj)inion is shown by the many existing hatcheries, in difterent methods, that have
commenced operations, or are planned, and which will give this business an import-
ance never before thought of.

The United States have now two hatcheries in operation for salt-water fish

designed to produce each 100 millions at a time, which, when the work is extended
over the whole spawning season, is equal to a yearly production of about 500 mil-

lions. Of lobsters there is a quantity hatched, both for output on the Atlantic
coast and to send to the Pacific, on which coast it is desii-ed to be introduce them.

That in Newfounland it is intended to follow the same plan, is seen by an
enquiry received, asking for a man well posted with the labors of a hatchery to

take the place of manager in such an institution.

In Europe this one was the first institution of its kind, and has been, during its

short duration, visited by many foreigners seeking information.
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A hatchery for lobsters is now under construction in Durham, England, and is

expected to commence operations next summer. It is calculated to cost about
Kr. 30,000, and it is built foi- the Government. A sample apparatus was sent from
here some time ago, and by what is known as my method to be used,which is clearly

proven by the fact that I have been requested to go over there when the work is to

commence.
The Marine Fisheries Society of Grimsby is constructing a hatchery for salt-

water fish, to commence operations this winter if possible. The secretary of the

society, Mr. A. T. Olson, visited our hatchery some time ago to get information and
advice.

Also, from other places in Europe—for instance, France, Austria, Eossia, Den-
mark, Iceland, etc.—many enquiries have come respecting the hatching operations

in their ditlerent branches.

Before I finish this chapter I will briefly give a few words as to how in foreign

parts the laws of prohibition are, and in what way they are enforced.

In the United States, the history of which is so short, and where the results of

spawn fisheries can so easily be seen, the regulations prescribed are very strict. I

may say, for an example, that the punishment for having put out during time of pro-

hibition one so-called pound (a kind of net) is confiscation of the implements, §1,000

fine and six months imprisonment. For having brought on shore mackerel during

the time from 1st March to 1st June, caught otherwise than with hooks, the punish-

ment is the loss of the catch and loss of license to carrj' on fisherj'.*

Quite lately a collision took place between some fishermen who were fishing

oysters on prohibited beds and one steamer of the inspector. The result was that

two schooners were sunk, four were driven aground and one captured ; nine of the

oyster fishermen, who were looked upon as pirates, were drowned, and some were
wounded. In Canada, as is above said, proposition made to restricted prohibitory

rules for lobsters, which stipulates that the time tor fishing would be limited to two
months in the year. The half of the number of th^^ members of the committee pro-

poses furthermore that the minimum length, which is now 9J in., shall be increased to

lOJ inches, and that all canning factories for lobsters in Canada be closed for a period

of from three to five years. When it is said that the number of these latter are

about 500, with a ground capital of about 81,000,000. it is easily understood,

that there is really danger ahead. In 188(5, over half of the factories in

Prince Edward Island had to be closed for want of lobsters in the middle of July.

Compared with above mentioned strict regulations, our laws, with their insignificant

fines and want of superintendence, look rather innocent. The main contention of all

above said is this, that the number offish at the coasts of all civilized countries are

rapidly declining, and that the laws of prohibition, as generally put in force, never

will be able to stop this decrease, but only delay the total destruction. I find,

therefore, and may once more say it, that the only way that we can find to save what
we have and to eltect an increase is artificial hatching.

9.

—

What Eemains to be Done.

To continue with experiments after the problems that caused them were solved

in a satisfactory manner is, according to my ideas, a superflous labor. What to do,

is to get proofs that artificial hatching of salt-water fish also is able to increase the

quantity of fish, and for this purpose the present hatchery is too small. When I

therefore, repeatly, have proposed the extension of the hatchery, and now
strongly urge the same, it is because I feel sure that it will never fill its destiny to

such a degree that this matter will gain the assistance of the public, which I consi-

der absolutely necessary if it will ever be, what it ought to or could be, a blessing to

the cf)ast inhaliitants.

If it was thus that the expenditure rose in the same degree as the production,

people might be right to entertain doubts, but this is far from the case. In my

*This law was proposed in the House of Representatives on 21st May, 1886, and also passed through
the Senate, and, as far as known, is probably in force now.
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report for last year I gave an average calculation of what the production of brood
would cost in hatcheries of diiferent sizes, which is below:

—

30 millions will cost Ki'. 5,000,—thus 16| ore per 1,000

100 do do G,500 do fif do 1,000
200 do do 8,000 do 4 do 1,000

If the hatchery is removed, as proposed, the expenditures will be still more
reduced, and, to a considerable degree, this saving will be accomplished in two months
—first, directly from the method of working being cheaper, and then indirectly that
the mortality becomes less and the gain consequently larger for the same amount of
work. Would a person calculate further, it will be seen that where there is now
produced 3,000,000 to a i3rice of 16J ore per 1,000. the hatcheiy will, after the exten-
sion, produce the balance of 70,000,000 for 1J ore per 1,000. Taking these numbers
into consideration, it must be admitted that if it pays to run a smaller hatchery it will

do so to a much greater extent with a larger one.

From one source has been heard the saying that the hatchery in its present
extension is large enough, but this is not easy to understand. If the intention was
only to supply a single closed-in bay with brood, this assertion may have its reasons,

but not when our long-stretched and our depleted fishing coasts are taken into con-
sideration. Here may the saying tit in—the more the better.

Besides the number of hatched brood, which, according to above statement,
causes the said expenditure, one gets for the same money received the work that
the manager can perform outside the time of hatching, and which, if he is fit for his

position, can be of great importance to the fisheries. In regard to myself, I beg to

refer to ray experiments with lobsters and oysters, which have cost hardly anj^hing,
and consequently, when the building is removed closer to the basins, such work will

be perfoi-med in a larger degree, as the necessary quantity of watei- then can be
taken from the basins, the contents of which, however, has to be renewed from time
to time.

In regard to the future work, I wish to propose that after the hatchery is

removed and extended the cod hatching be again taken up on the largest possible scale,

and then that the exjieriments with hatching and breeding of lobsters may- be con-

tinued on a smaller scale, if possible, to introduce improvements in the method
of working. Finally, oyster culture should be tried for two years in the proposed
new basin, and their breeding in a similar long period. If the work brings forth

good results, which, to judge from work done up to this, is most probable, we may
then be able to direct the public as to the most advantageous method in the business,

and with this the work of the hatchery may be said to have finished. Later on
experiments ought to be made with the breeding of the hatched cod-brood, thus, that
it reached a length of about 1 inch before being liberated, and thus much be
gained. This breeding ought to be done in a bay separated from the sea of a
couple of fathoms' depth and would hardly cost anything. The most important
improvements to overcome the worst difficulties have all been planned, and the rea-

son that I will not explain them now is that this question is onlj' for publication
when rejjly has been received (regarding the future of the hatchery and its cause)
to these my above pi-oposed plans.

10.

—

Who Pays thk Expenditure op the Hatchery at Flodevigen.

That there appears, in this ei'a of inventions in which we now live, manifold
propositions more or less suitable to the assistance of industry, is plain, and it must
not be considered asking too much if those making the propositions, and who believe

themselves to work for the general good of the people, believe themselves also entitled

to some support to have their plans realized. In this they do not succeed well, as

the tTOvernment, as a rule, and of course, rightly enough, takes a watchful position

before new and doubtful enterprises, and only renders its assistance in connection
with and on account of the utterauaes given on the subject from that quarter which
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will be benefited by the work. That such an order, referring to the great careful-

ness with which, in this country, new ideas are met with, in some single instances
may stop or delay the introduction of new improvements, is true, but on the other
hand it has many advantages. The issuer of those propositions is then forced to look
to the great public, and especially to that class of people he will through his inven-
tion be of most use to, and who understand the thing best of all and its possible

practical usefulness.

The change of opinions taking place thus between the opposition and the defence
opens up his eyes, and causes him to look at the thing from other sides and in a new
light. If the plan be practicable, and the inventor has succeeded in convincing the
public of this, and its being of great importance to the community, it will seldom
occur that it will be dropjjed for lack of assistance, provided not too much money is

required for its realization. The pi-actical exf)criments then commenced leave the
decision altogether to the public. If these fail, the cause will soon be given up by
that side; if happy results are met with on the other hand, the cause has gained a
place in the pi'actical life and will cause itself to be acknowledged. With these sup-

positions I took up the question of ai'tificial hatching of salt-water fish, which, look-

ing at the great decrease in our daily fishery, was greatly needed.
I turned with my petitions for money contributions, first to private gentlemen

and corporations, and not in vain.

The income of the hatchery has been, up to the end of 1888, Kr. 43,000—ofwhich
Government assistance.

1884, through the Fishery Society Kr. 2,000

1885, do do 2,000

1887, de do 2,000

1887, through Parliament 2,500

1888, through the Fishery Society 3,500

Thus, Government assistance, Kr. 13,000.

Private as.sistance, Kr. 30,000.

In this sum is included Kr. 2,000 from the Eoyal Society for the Welfare of Nor-
way. I believe thus to have fulfilled the common i-ule in a case like this—to have
principalh^, with assistance of private contributions, brought the thing so far that its

practicability is proven, when the reasons that caused the construction of the

hatchery always are at hand and never, either in foreign countries or here, was
there any other or better means found to restore the quantity offish than artificial

hatching. It is plain that the work ought to be continued, and then comes the question,

who will in the future have to defray the expenses. The last five years' statement
from the bailitf in Nedeuces shows that the coast district of the bailiwick have together

a population of 42,600 inhabitants. If to this is added the poplation of the villages,

the total number will be above 50,000 souls who thus can be said to have an interest

in the daily fishery.

The gain of this, as well as the indirect advantages of a rich supply of fresh fish,

is so evenly dealt out that, outside of this, the original fishermen cannot be said to

make a great pecuniary gain. On the whole, this matter is of the greatest import-
ance, if it is supposed that the above-named 50,000 people form 10,000 fomilies, and
each of them uses about 80 ore worth offish per week, the total amount for the year
will amount to 400,000 kroners. This only refers to the bailiwick of Nedeuces. In
the country between the Swedish boundary and Lindosua?s, along the coast, where
the number of inhabitants is about 400,000 individuals, the value of the consumption
as above would amount to close upon three and a-half millions, and for the whole
country to about six million kroners per annum. It is thus this income which is on
the decrease, and which is to be .saved. To look to those men who, with such
liberality seldom seen, have helped the undertaking over the first and worst diificul-

ties, will not do. They have shown their interest in the matter, and this is the only
correct way, namely, by assisting at one time so plentifully that the work could be per-
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formed in a satisfactory manner. This has, more than anything else, helped to reach
satisfactory results. To petition the great public is of no use, as every single indi-

vidual, when asked for a pecuniary help, considers the question out of his line ; also

it is impossible to ask for assistance, by contributions, from the community of sur-

rounding villages or districts, when this question is not yet quite clear to the public
generally. First there must be such plain proofs produced of the usefulness of the
hatchery that all doubts and opposition are silenced; but this can never be done
with the hatchery in its present state. As the da,i\y fishery is of such an enormous
importance, and private voluntary contributions to any extent can no longer be
expected to run the hatchery in the future, it seems but rea sonable that the
Government should now take up the case or rather allow a sum yearly sufficiently large
to run the hatchery without the help of private people, except what comes in as con-

tingencies from the members. This is also the rule for the Fishery Society ofBergen,
as well as other branches. That this branch at Arendal is in need of assistance to

larger extent is a consequence of its gieater operations. In the yearly report for 1884,
page xi, the Fishery Society says, in regard to this matter: "Should these experi-

ments fail, this allowance will probably be taken away in five j'ears. If again
successful there will arise the question to establish similar hatcheries in other places,

and as no individual is specially benefitted by it, but the matter becomes an interest

of the public geneially, and consequently should be kept up by public funds. If the
society, by saying public funds means exclusively allowances from the Government,
I may say that I cannot agree to that. I know the disposition of the coast inhabi-

tants, and feel sure that as soon as the increase of the number of fish through the
operation of the hatchery is proven, the different districts will gladly contribute
towards the running of the new established hatcheries. But to produce these proofs
is in the hands of the Government. For instance, some would say that too much is

expected from the Government. I will give a comparative statement between the
salmon and fresh-water fisheries on one hand and the daily fish and lobster fisheries

on the other. The value of the first named is, if I remember right, put down to

about 800,000 kroner per annum, when the income of the daily fishery may be put
down to about six and the lobster fishery to about one million, or about seven million

kronor per annum. The salmon fisheries are pursued principally b}- well-off persons,
while, on the other hand, the daily fishery is what may be called the daily bread of
the poorer inhabitants of the coast. The salmon fisheries form, truly enough, a
valuable export article, but the same can be said about the lobster fisheries, the
amount of both being about the same. In regard to the daily consumption, then the
salmon is a luxury that only comes upon the table of the wealthy, while, on the con-

trary the daily fishery forms such a valuable and common industry that, for the

coast, inhabitants, it may be considered an article of exigency. The daily fishery

may then be said *-" 1^ ^tiii-r mm-p. economical imcortant'e to the country than the
salmon fishery, ai
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