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REPORT OF THE DEPUTY MINISTER.

To the Honourable L. P. Brodeur,
Minister of Marine and Fisheries.

Sir,—1 have the honour to present the thirty-eighth annual Fisheries Report of
the Department of Marine and Fisheries for the fiscal year ending on June 30, last,
and to give a statement of the more important details of the Fisheries Branch up to
date.

This report contains statements of expenditure and revenue, of the Fishing
Bounty transactions, Fisheries Protection Service, Fish Hatcheries, Oyster Culture
on the Atlantic and Pacific coasts, Scottish herring curing work in Canada, Bait
Freezers, Dogfish Reduction Works, Fish Drying Scheme, and the several reports of
the District Fishery Inspectors in the different provinces. Appended to the report
will be found, as usual, some special articles by Professor Edward E. Prince, Do-
minion Conmissioner of Fisheries, upon ‘ The Whaling Industry and the Cetacea of
Canada’; ‘ The Development of Fish Culture in the Dominion,” and a report by Mr.
J. J. Cowie, in continuation of the special report last year on ¢ Scottish herring curing
work on the Atlantic and Pacific coasts of Canada.’

The appendices referred to above, follow in order:—

1. Expenditure and Revenue.
. Fishing Bounties.

. Nova Scotia Fisherics.

# 00 tO

New Brunswick Fisheries.
. Prince Edward Island Fisheries.
. Quebec Fisheries,

1

. Ontario “

. Manitoba B

. North-west Territories Fisheries.
10. British Columbia Fisheries.

11. Fish Culture Operations, 1905.
12. Bait Cold Storage, 1905.

13. Fisheries Protection Service and Intelligence Bureau, 1903,

D0 =T

14. Fisheries Museum.
15. Fisheries outside staff.
22—c¢
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BRITISH COLUMBIA FISHERIES COMMISSION, 1905-6.

In compliance with an appeal from interested parties in British Columbia a
fisheries commission was appointed to investigate and report upon the Pacific fisheries
including the consideration of matters involved in questions about which the State of
Washington had already been taking steps. Measures with a view to the appointment
of special commissioners were taken and as His Honour Governor Albert E. Mead,
the Governor of Washington State expressed his willingness on June 13, 1905, to co-
operate with the Dominion Government in order that mutual conferences might be
arranged between Canadian and State of Washington representatives, the Dominion
Commission was authorized to hold such conferences on both sides of the International
boundary line. On June 24, Governor Mead communicated the names of six gentle-
men representative of the fishing industries especially in Puget-Sound, and at a later
date a seventh name was added. The State Commission, as finally authorized, con-
sisted of Mr. T. J. Gorman, Seattle, chairman; Messrs. J. A. Kerr, Seattle; E. B.
Deming, Bellingham; A. H. Woolard, Anacortes; E. E. Ainsworth, Seattle; Frank
Wright, Bellingham Beach, and T. R. Kershaw, State Fish Commissioner. The
Canadian commissioners appointed by order in Council, approved by His Excellency
the Governor General on July 22, 1905, were:—Professor Edward E. Prince, Do-
minion Commissioner of Fisheries, chairman; Messrs. Campbell Sweeny, Vancouver;
John C. Brown, New Westminster; Richard Hall, M.P.P., Victoria; Rev. George W.
Taylor, Wellington, Nanaimo; and John P. Babcock, Provincial Fishery Commis-
sioner, Victoria. Mr. J. Charles McIntosh, barrister, Victoria, was appointed sec-
retary of the commission, and Mr. Q. D. H. Warden, official stenographer.

On September 19 the commissioners were called together in Victoria, and con-
tinued in session for two days arranging the programme of work, dates of the series
of sittings, mutual conference with the State of Washington representatives; and
certain special inquiries 7e¢ the herring industry at Nanaimo, and the limits of.
fishing operations for salmon on the Fraser River. The commission adjourned to
resume its work at 10 a.m. in Victoria on November 7, and on that date commenced two
days’ sessions in going over the various points to be given chief attention at the public
sitting to commence a week later. The Washington State Commission had com-
municated their desire to hold a mutual conference with the Canadian Commission
in Seattle on November 9 and 10, and the sub-committees, viz., Mr. J. C. Brown
and the Secretary, and the Rev. G. W. Taylor gave in their reports, the former placing
before the commission the results of an inquiry on the Fraser river, especially above
Westminster bridge, and the last named commissioner presenting a report on certain
aspects of the herring industry. The commissioners crossed from Victoria to Seattle
and sat in private session with the Washington State representatives in the great re-
ception room, Butler House. A most valuable and lengthy discussion took place at
the two days’ conference over which by the unanimous vote of both commissions,
Professor Prince, Dominion Commissioner, was elected chairman. Such progress was
made that the United States representatives expressed their desire to hold a further
conference in British Columbia in the new year. It may be added that the Cana-
dian commissioners were received with great kindness by the Washington State
commissioners, and characteristic hospitality signalized the visit to the city of Seattle.
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The opening public sessions of the commission were held in the centre of the Fraser
river fishing industry, viz., New Westminster, on November 14 and 15. By kind
invitation of His Worship the Mayor (Mr. W. H. Keary) and ecity council, the sit-
tings took place in the spacious city council chambers, and owing to the very large
and representative attendance of fishermen, canners and the public, the accommoda-
tion was taxed to its utmost, and great interest was evinced in the proceedings. The
further sittings continued as follows: November 16 and 17, Board of Trade Rooms,
‘Vancouver; 21st and 22nd, Board of Trade Rooms, Victoria; 23rd and 24th, Court
House, Nanaimo; 27th, Provincial Agent’s Offices, Duncans, Cowichan River; De-
cember 6, Council Chambers, New Westminster.

In addition to these eleven public sittings, which were in many cases very lengthy,
and elicited most valuable detailed evidence from the leading ﬁshermen, canners and
representative men, there were held a number of private executive meetings, viz., on
November 7 and 8 at the Driard Hotel, Victoria; November 18, Vancouver Hotel,
Vancouver, and December &, at the same place, when certain departmental officials
gave important evidence to the commission and a full discussion of salient points
took place resulting in the drawing up of certain interim recommendations which
were duly forwarded to Ottawa. The commission adjourned on December 8, to meet
again in 1906, on such dates as might be mutually convenient for the Washington
State Commissioners and the British Columbia Fisheries Commission.

A large body of evidence was taken verbatim and copies of this and of much
documentary information, statistics, petitions, &c., have been transcribed and placed
in convenient form for the consideration of the commissioners preparatory to their
further sittings during the spring and summer of 1906.

GEORGIAN BAY FISHERY COMMISSION.

This commission, consisting of three members, viz., Mr. John Birnie, B.C.L.,
LL.B., K.C., of Collingwood; Mr. James J. Noble, of Little Current, and the Do-
minion Commissioner of Fisheries (Professor E. E. Prince) held an executive meet-
ing at Parry Sound, Ont., on September 8 and 9, when the arrangements for holding
sittings, taking evidence, visiting the fishing areas, &c., were discussed and decided
upon. Mr. Noble unfortunately was not able to attend these initial meetings, but
was present at all the public sittings of the commission and took an active part in all
its work.

The opening meeting of the series of public sessions was held in the Council
Chamber, Owen Sound, on Friday, September 14, when Mr. Birnie presided in the
absence of Professor Prince, who was detained on the Pacific coast. A large amount
of evidence was given before the commission by representative fishermen, fish-mer-
chants, fish-buyers and others interested, and the various matters in controversy, viz..
gill-nets vs. pound-nets, the use of trap-nets, close seasons, size limits, fish hatcheries
and similar matter were prominently brought up. From Owen Sound the commis-
sioners went to Wiarton and sat on September 19 and 20; Meaford, September 25;
Thornbury, September 27; Midland, October 2 and 3; Collingwood, September 29,

22—C3
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30 and October 4, 5 and 6; Killarney, October 11 and 12; and Little Current, October
19, after which the commission adjourned to meet at an early date in 1906. The
chairman of the commission joined in the work at Killarney, and interesting visits
to pound-nets, various fishing grounds, the fish freezers, &c., were made and the fish-
ermen and merchants exhibited the utmost readiness to aid the commissioners in
obtaining all possible information, and, as far as possible seeing practically the fish-
ing operations, the character of the waters, and the modes of handling the catches
of fish. So strong a feeling has found expression that the commission should include
other places west of Little Current, as far as Sault Ste. Marie, at least, that further
sittings will be necessary dhring the fishing season of 1906. It is probable that the
commissioners may meet in Ottawa early in the new year to review the mass of
evidence, now in the hands of each commissioner, and if feasible to prepare an in-
terim report on some of the more urgent matters brought forward at the public
sittings.

MARINE BIOLOGICAL STATION OF CANADA.

At the annual meeting, in Ottawa, of the Board of Management, held on January
7, 1905, in the office of the Dcminion Commissioner of Fisheries, it was decided that
the location of the biological station should be changed from Malpeque, Richmond
Bay, P.E.I., to Gaspé, in the province of of Quebec.

This adherence to the rule, adopted in the first year of the operation of the sta-
tion at St. Andrews, New Brunswick, in 1899, that a period of two years should be
spent at each location, has proved highly advantageous. It has enabled the staff of
the station to become practically acquainted with the fishery conditions in each dis-
trict visited, and has resulted in the accumulation of a vast mass of valuable infor-
mation and material, which will take time to work up into appropriate form for pre-
sentation to the public. When it is remembered that the splendidly equipped fish
commission of the United States, with its large staff of workers, takss frequently
three or four years to put some of its most important investigations into shape, so
that the fishery researches completed in 1887, for instance, were not presented to the
public in printed form until 1891, it is highly creditable that the smaller and less
adequately equipped biological laboratory on the Atlantic coast of the Dominion
should, in 1901, have issued a publication* including seven scientific fishery reports
embracing work done in 1899 and 1900; while there is now in the press, to be issued
shortly, under the title, ¢ Further contributions to Canadian Biology, a supplement
to the Department’s fishery report, 1905, consisting of twelve valuable papers with
eight illustrative plates. The issue of these two reports, covering a number of the
most momentous questions affecting the fisheries of the country, marks an area in.the
investigation of the inshore and offshore waters of our Atlantic coast. Commencing
in New Brunswick, the station was moved later to Canso, Nova Scotia, later still to
Malpeque, P.EI. Two years have thus been spent in the study of the marine re-
sources of each of the three maritime provinces, and last year and this year, 1906,
the staff are at work in Gaspé basin, where the laboratory is located, in an excellent
position near the town of Gaspé.

* Supplement to 32nd Ann. Report of Mar. and Fish. Dept., 1901.
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Each of the four locations which the station has visited are notable as centres
of fishing industries of a special nature, St. Andrew’s being a centre of the so-called
sardine fishery, while clams, lobsters, &c., and to some extent deep sea fisheries are
pursued, while Canso is in some respects one of the most important and enterprising
fishing towns in the Maritime Provinces to which the ‘ bankers’ resort, owing to its
safe and spacious harbour, and ample supplies of bait, chiefly herring and squid,
wh e inshore fishing operations are extensive, and embrace cod, haddock, halibut,
mackerel, salmon, pollock, hake, herring, alewives, turbot, lobsters, swordfish, eels,
&c. A lobster hatchery, curing sheds, large fish freezers, dog-fish reduction works are
amongst the establishments at Canso; though the great cable stations at IJazel Hill
and in Canso itself are of world-wide importance.

Malpeque, Richmond bay, the third site where the station was placed, is one
of the most famous of oyster fishing centres in Canada; but other fisheries, cod, had-
dock, lobsters, &c., are carried on. Of the present location little need be said, as
Gaspé is one of the historic centres of Canadian deep-sea and inshore fisheries, be-
sides ceing adjacent to noted salmon and trout rivers, well-known in the annals of
sport.

Tle director of the station (Professor Prince) was so occupied with the work
of the British Columbia Fisheries Commission, of which he is chairman, that he was
not able to perform any duties at Gaspé. Professor E. W. MacBride, of McGill Uni-
versity, Montreal, it was anticipated would fulfil the duties as acting director, in the
absence of Professor Ramsay Wright, of Toronto, who was away in Greece attend-
ing the Hellenic Congress at Athens, but Professor MacBride’s visit to Europe was
more prolonged than expected, and the charge of the season’s investigations was un-
dertaken by Dr. Joseph Stafford, lecturer on zoology, McGill University. The staff
at Gasgpé, in addition to Dr. Stafford, included Professor James Fowler, LL.D., F.R.
S.C., Queen’s University, Kingston; Mr. J. C. Simpson, B.A., McGill University; Dr.
~ Etherington, Queen’s University, Kingston; A. Bruce Macallum, Toronto University;
J. McIntosh, B.A., Toronto” University, and others. Dr. Stafford continued his highly
valuable and original researches on the breeding and life-history of bivalve molusks,
including the oyster experiments with which were- carried on for two years at Mal-
peque; and he extended his faunistic survey of the coast at Gaspé. Mr.. Simpson
was occupied with protozoan investigations, these minute and lowly animals forming
a large part of the food upon which very young fishes feed. Crustacean and hydroid
studies, and a botanical survey of the locality occupied other members of the staff.
Hence Dr. Stafford was able to report at the close of the first season that he had had
‘a very good year on the whole, and knew the ground well for next season’s work.’
On August 29, the Hon. the late minister, accompanied by the deputy minister, and
Dr. Wm. Wakeham. visited the station, and made note of its equipment and the work
being carried on. Further necessary additions have been made to the library, which
still has many lacune, to be filled especially with works of a fannistic nature. It 1s
expected that next season a mass of interesting facts respecting the habits of ‘the
whales, their breeding resorts, and seasonal migrations, may be gathered at the whal-
ing stations licensed by the government in the Gulf of St. Lawrence, and now operat-
ing for the first year. It was intended to carry out in the station some expefiments
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with a new method of preserving fish in a fresh condition by Sahlstrém’s vacuum
method. Mr. O. Sahlstrom explained to the Director of the Station the nature of
the apparatus, though some of the details have not yet been made public. The Hon.
the late Minister evinced great interest in this novel method, which it is claimed will
maintain freshly-caught fish in a sweet, unchanged condition for long periods of
time. Owing to circumstances, and the necessity for hastening the experiment, the
apparatus was not erected in the station at Gaspé, but in some fish-houses at Halifax,
N.S.

Samples of the fish preserved by Mr. Sahlstrém and kept for many weeks, were
submitted to the director of the station, who pronounced them wonderfully well pre-
served. The samples included cod and haddock, and while certain features in the
external appearance of the fish could be improved, the firm texture of the flesh and its
sweet undeteriorated character witnessed to the success of the experiment carried out
under the department’s auspices. Samples of fresh mackerel are being preserved, and
will be submitted as a final test.

The proposal to plan out and arrange for systematic fishery investigations on the
Pacific coast was referred to the Biological Board by the British Columbia Fisheries
Commission at its executive sittings in Vancouver, B.C., on December 9 and 10 last,
and the board has decided to undertake such work, and trusts with an increased
annual appropriation to organize a comprehensive survey of the Pacific fishery re-
sources of Canada.

A distinguished zoologist, Rev. G. W. Taylor, has under the commission’s aus-
pices commenced the work, which it is proposed shall be continued and extended under
the supervision of the Marine Biological Board.

GEORGIAN BAY BIOLOGICAL STATION.

This valuable station designed to carry on fisheries and aquatic investigations
on the great lakes, has completed another successful season. It is no longer under
the control of an independent board such as managed it since it commenced work in
the year 1901, but has been transferred to the central biological board under whose
direct supervision it now conducts its operations in the same manner as the Marine
Biological Station on the Atlantic coast. The work for the season began on June
5, when Dr. B. Arthur Bensley, of Toronto University, continued the important re-
searches of the previous year and inaugurated some new lines of research bearing
directly on the fishing industries. A staff of four able workers occupied tables in the
station and made exploratory excursions in the adjacent waters. They included Dr.
Bensley, Mr. A. G. Hunstman, B.A., Mr. I. R. Bell, and Mr. J. R. G. Murray. It
was expected that a number of science teachers from various high schools would
attend the laboratory during the summer vacation, but an accident to the building
occupied by the staff near the station was severely damaged by a wind storm in July.
It contained eleven rooms, adequate for a full staff of workers, teachers and students,
but it was repaired only to meet immediate needs, and will require some rebuilding be-
fore it ean be used next session. A verandah is necessary to act as a shield during the very
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hot weather, and it will improve the appearance of the building after the repairs are
completed. A new system of hatching black bass eggs in shallow pans, through which
a water-supply circulates has been tried with success. The eggs are preserved from
enemies and all unfavourable condifions, but owing to lack of a proper inclosure, in
which to keep the parent fish until quite ready for stripping, and €urther, the difficulty
of obtaining sufficient supplies of ova prevented the experiment from being carried
out on an extended scale.

Other lines of work were carried out, viz.:—
(1) Faunistic work in the neighbouring waters.
(2) The analysis and determination of the representative forms of the plankton.

(8) Visits with the lake fishermen to their fishing grounds and measurement of
the whitefish captured in gill-nets, &e.

(4) Examination of fishes’ stomachs for food estimation.

(5) Collection of parasites from fishes obtained in the deeper waters of the lake.

The large collection of specimens made in preceding seasons was added to con-
siderably. The absolute necessity of an adequate wharf costing only a small amount,
bas been apparent, and one should be built without delay. The sub-committee ap-
pointed by the Biological Board at their last meeting propose to visit the station at
an early date during the next season, and the important fisheries commission, which
has held sessions all along the shores of these waters, Lake Huron, Georgian Bay and
the North Channel, will probably include a visit to the laboratory as part of their
programme during 1906. It is expected that the commission will receive valuable
aid and much accurate information from the work of the staff at the-station.

BAIT FREEZERS.

The policy was adopted by the department seven years ago, when the suggestion
made by the Lobster Commission, 1898, in their report and recommendations was
carried into effect, and a parliamentary appropriation of $25,000 secured to enable
local bait associations to be organized at various points along the Atlantic coast, and
to aid in the construction of refrigerators of from 10 tons to 50 tons capacity, under
the combined auspices of the Dominion Government and the local fishermen’s bait
associations. But as was pointed out in the special report of the Commissioner of
Fisheries on ‘The Bait Freezer System in Canada,” published in the department’s
fisheries report, 1902, the original intention was to store bait in small quantities ade-
quate for limited local needs, and the various provincial Acts sanctioning the incor-
poration of fishermen’s bait associations specifically state that such associations are
for the express purpose of preserving, buying, selling and trading in bait, for fishery
purposes. ¢ As to the future progress of the scheme,’ the special report went on to
say* ‘while it will of necessity involve the continued erction of small freezers -

* Rep. Dep. Mar. and Fisherieg (Fisheries) 1902 p. lix.
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suited to the needs of limited fishing localities, under the auspices of the local bait
associations, the system can hardly end there. Within these limitations no doubt
the local demands for bait on the part of the inshore fishermen can be met, but it
appears inevitable that freezers of larger capacity at central fishing ports will require
to be included. The claims of the deep-sea fishermen, the ¢ bankers’ cannot be ignored
cevens The erection of capacious freezers, holding several hundreds of tons of bait,
would provide full and reliable supplies for that special demand.” Hence, as stated
in last year’s report (p. xvii.), the first steps had been taken to build a large freezer
at Canso, N.S., being one of the principal centres resorted to by the banking fleet.
It is a three story brick building fitted with the most modern refrigerating machinery
and pronounced by experts to be equal to the best in every particular. It has a freez-
ing capacity of a thousand barrels per day and does its work with ease.

The building, which is 125 feet in length, 46 feet wide, and three stories high,
. with an engine room and boiler house exiension 125 feet by 313 feet, is built of brick
with pitch and gravel roof. The machinery was furnished by the York Manufacturing
Company, of York, Pa. Cold is produced by the o'émpressior} and expansion of am-
monia gas, the compression of the gas being done by a pair of duplicate compressors
of ninety tons refrigerating eapacity, actuated by a 120 horse power cross-compound
Corliss engine and the steam is supplied by a 130 horse power Robb-Mumford boiler,
with another of smaller capacity. The freezing and storage rooms have about eight
or nine miles of 1}-inch brine pipe, two of the sharp freezers having about two miles
ea h. The old style cold storage plant had its brine made from common salt, which
would freeze at about zero, and was very objectionable because it rusts iron so quickly.
The Canso Cold Storage Company, being sirictly up-to-date, employs chloride of
ca'cium brine, which freezes at 54 degrees below and does not eat or rust the pipes,
by which it is.conveyed. It is meutral to all iron work. Its superiority to the ordi-
nary ‘pickle’ can be easily understood.

The rooms are cooled by the circulation of the cold brine by a pump through the
coils of pipe by which they are surrounded. The brine is cooled in the doublé pipe
brine cooler by the cold ammonia, the ammonia is cooled by being compressed to a
pressure of about 200 pounds to the square inch, which raises its temperature ¢ away
up,” and while compressed it is passed through a big double pipe ammonia condenser
coil, having ammonia on the outside pipe, and cold sea water in the inner one, eir-
culated by means of a pump, the sea water, after having done its work, carrying the
heat from the ammonia, which means the heat from the rooms, out to the sea. Three
endless chain conveyors, brine, ammonia and sea water, each picks up its load of
heat in its turn and transfers it to the other till it finds its way to the sea.

There are three esseutials to a successful ammonia plant, good compression ca-
pacity, good and plenty of cooling water, and good insulation, to which might be added
a fourth, plenty of pipe in the rooms. The Canso Cold Storage Company’s plant
has all these, and the result is something unique in cold storage plants.

The insulation seems to be well nigh perfect. Six thicknesses of matched spruce
boards, nine thicknesses of heavy insulating paper, a two-inch air space, and six
inches of eel grass surround all the rooms, while the first floor has between its 12
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inch joists 25 tons of eel grass, and the second floor about 20 tons. About 60 tons of
washed and dried eel grass were used in the insulation, and while the employment of
it was somewhat of an experiment, its value as an insulator has been fully proved. Its
non-inflammable qualities add to its value for the purpose.

With regard to the temperature it may be enough to say that it is no trouble to
get 13 below zero, running but 7 or 8 hours out of the 24, or to have zero temperature
in the room after the machinery has been shut down for 16 hours. There are wot
many co'd storage plants that can show such a record.

A 50-horse power Robb-Armstrong engine and 35 kilowat dynamo, with a capacity
of 600 16-candle power lamps, lights the whole premises, fish stores and shop.

On September 22 the establishment was ready for operation, and the chemical
fluid, of the nature of brine, was sent circulating through the eight miles of tﬁbing,
which forms the essential feature in the apparatus for producing the necessary low
temperature. The equipment is a 90-ton ammonia compression outfit, and has been
pronounced on competent authority to be the most effective in the world for achieving
exczllent results. With one-third of the ammonia condenser cut off and the engine
running at half speed, a temperature of 15° degrees below zero Fahrenheit is easily
reached. The principal insulating material used is eel-grass, a plant growing most
abundantly below low-water mark in the vicinity of Canso. Its two qualities, inflam-
mability and perfect insulating power, render it superior to any other material. Since
the freezer was regularly operated (about the end of September, over 500,000 lbs. of
squid, and more than 5,000 lbs. of herring have been stored, and of this frozen bait
there has been sold to the fishermen 197,154 lbs. of squid, and 1,505 lbs. of herring.
There remained in hand ready for fishermen’s needs 300,000 lbs. of squid and 2,000 lbs.
of herring, of which has been bespoken more than half for spring delivery to the
banking vessels, and the balance will be sold within the first six or eight weeks of
the new year. The very detailed rules and conditions formulated by the department
are being observed by the Canso Cold Storage Company, upon which the Commis-
sioner of Fisheries sits as the representative of the department. A second large bait
freezer was urged very influentially upon the department, and Halifax, it was pointed
out, was a suitable and central location. On September 21 an agreement was entered
into whereby the Halifax Cold Storage Company with the aid of the Dominion Gov-
ernmeat should, as at Canso, erect a capacious cold storage establishment for supply-
ing bait to bank fishermen at the current market rates and shall supply the inshore
boat fishermen with such small quantities of bait as may be desired at the same rate
as that charged to the bank fishermen for larger quantities. The amount guaranteéd
on behalf of the government was not to exceed thirty thousand dollars, with a bonus
of four dollars per ton up to a maximum of 500 tons of bait, frozen and sold to the
fisherman during each year of the first three years of the operation of the freezer,
The system adopted at Halifax is the Linde British Refrigerator method, and the
buildings include a machinery room 56 feet x 29 feet, of two stories and a basement;
the storage building is 63 feet x 29 feet, three stories, and the receiving building is
50 feet x 28 feet wide, and of three stories height and is of wood. The dockage ac-
¢ mnodation is ample, the wharf extending 400 feet out from Water street and can
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load or discharge five or six fishing schooners at the same time. The freezer is de-
signed to take 40 tons of fresh bait daily, and to have storage capacity of 1,200 tons.
With the splendidly equipped and spacious large freezer at Canso, N.S., one of the
principal centres resorted to by the fishing fleets operating in the Gulf of St. Law-
rence and the Atlantic banks and the new large freezer so conveniently located in the
famous harbour of Halifax the deep sea fishermen now possess immense advantages.

The system of small bait-freezers continues to grow and eight new establish-
ments have been completed during the past year or are in process of construction.
Three of these are in the province of Quebec (4t Anse & la Barbe, Paspebiac and
Etang du Nord), while five of them are in Nova Scotia (at Lockeport, Louisburg,
Drum Head, Quoddy, and Big Island).

In addition, Arisaig, N.S., South Bay, Ingonish, C.B., (by private enterprise),
Maria Capes, St. Godfroy, P.Q., and Cabin Cove, Magdalene Islands, as well as Digby,
Lunenburg, in Nova Scotia, and Anse aux Gascons, and Newport, P.Q., Caraquet,
Lower Caraquet and Shippegan, N.B., are to have small bait freezers, and the pre-
liminary steps have been taken and in some cases the erection of the buildings has
been advanced.

Of the twenty-nine refrigerators erected from 1900 to 1904, the report (Appendix
No. 12) of Mr. Peter Macfarlane, Departmental officer in charge furnishes details
in each case, and indicates that owing to local circumstances the results accomplished
have varied in the extreme, some like Bayfield, N.S., Miminegash, PE.I., and others
being filled to their utmost capacity, and proving of inestimable behefit to the fisher-
men in the vieinity, while others were only partially filled, and others again failed to
place any bait in the freezers.

No doubt a prevalent feeling that frozen fresh bait is inferior to fresh bait just
caught has deterred many fishecrmen from enthusiastically aiding in the operation of
local freezers erected by government aid; but the value and utility of such refrigerator
bait has been abundantly proven. ¢This year, reports one bait association secretary,
‘the frozen bait was a great source of benefit to the lobster fishermen, as the lobsters
seem to trap better on fresh bait than on the salted article. As there was no live bait
to be had after June 15, we cleaned out our freezer and had not a pound left’; while
another secretary writes: ¢ Our freezer keeps our fish fine, and the fishermen say that
when .the herring are put in fresh and frozen well it is just as good as fresh bait’;
while again, another secretary reports: ‘ The fishermen have been doubtful.as to the
value of frozen bait; but are beginning to see for themselves the value of the freezer,
which supplies them with bait, where there is no other way of getting it......It is
frankly conceded by most of the fishermen that their boats would have been idle
much of the time in June, July and August, but for the frozen bait, and they admit,
too, that the presence of the freezer has given them better wages and has put them
in a better condition for the autumn fishing than they have been before.’

It is clear that a scheme such as the government-aided bait-freezer scheme will
take many seasons to so develop as to be a general success—all along the sea shore,
Doubt as to the utility of the bait from the freezers, errors in management, mistakes
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in attending to details of working, and especially lack of interest on-the part of some
of the local fishermen, who are prepared to benefit by the labour and enthusiasm of
their more thoughtful brethren, fully account for the very varied results detailed in
Mr. Macfarlane’s report; but the ultimate success of the scheme is unquestionable.

CANADIAN WHALING.

The revival of the valuable whaling industry, which was at one time actively
pursued from Gaspé, and many centres in the estuary of the St. Lawrence, is a fea-
ture of great moment in the maritime industries of the Dominion. As the more
valuable kinds of whales were reduced in numbers in the Gulf, the industry fifty years
ago declined, and the pursuit of the valuable cetaceans was left to Scottish, Nor-
wegian and United States whalers, who carried on hazardous but remunerative whal-
ing in Hudson hay and the Canadian waters of the Arctic circle.

Four new features in the industry have brought about a revolution, viz.:—
(1) The use of explosive bomb-harpoons.
(2) The inflation of the carcass of the whale by machinery.

(8) The use of machinery in handling the captured whales at fixed whaling
factories.

(4) The utilization of other products than whalebone and blubber—by conversion
into guano, leather, glue, canned meat, &c.

These four important features have led to the capture of rorquals, humpbacks,
blackfish and other so-called inferior kinds, which were neglected by whalers in former
years, because they were more dangerous and powerful than the valued °right-
whales,” and the blubber and whalebone were less in quantity and wholly inferior in
value.

The following protective and regulative provisions were made law in August
last, and constitute, the Act to amend the Fisheries Act, being 4 Edward VIL., chap-
ter 13, and designed to protect the industry as a permanent one.

1. *No one shall, at any time, engage in the manufacture from whales of oil or
other comrmercial product, and no vessel or boat shall be employed in the whale fish-
ery, except under license from the Minister of Marine and Fisheries, under a penalty
not exceeding five hundred dollars and not less than three hundred dollars.

¢2. The Minister of Marine and Fisheries may issue licenses under this section,
under the following conditions:—

¢(a.) No license shall be issued until the site of the factory has been approved
by the Minister of Marine and Fisheries, and no site shall be approved within fifty
miles of any other whale factory, or in such proximity to any inhabited place or
places as, in the opinion of the Minister of Marine and Fisheries, may cause any
danger or detriment to the public health;

¢(b.) No license shall be issued until the applicant therefor has given assur-
ances to the Minister of Marine and Fisheries, of a satisfactory nature, that he (the
applicant) is in a position to convert any whale captured into commercial products
within twenty-four hours of the landing of such whale, and that he is also in a posi-
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tion to conduct his whale factory and business in such a manner that no noxious or
deleterious matter will be introduced into any public waters, bays, creeks, rivers or
harbours;

¢ (c.) No license shall be issued until the applicant has filed with the Minister
of Marine and Fisheries plans and specifications of the machinery to be contained in
the proposed factory, and particulars of the reduction process; and the machinery
proposed to be used shall be of a kind already proved efficient for such purposes, and of
the most approved type theretofore used in the whaling industry.

‘3. No license shall be for a penod exceedlng nine years: Provided always that
the Governor in Council may renew a license in favour of the licensee from time
to time for periods of nine years, upon receipt of an application, in writing, for a
renewal, 8ix months previously to the termination of the current period.

‘4. The holder of any such license shall not operate more than one whaling
steamer in connection with the whale factory under license.

3. The license shall become void and forfeited unless the factory named therein
is erected, equipped and working within two years from the date of the issue of the
license.

¢6. The fee charged on each such license shall be eight hundred dollars for the
first year, one thousand dollars for the second year, and twelve hundred dollars for
the third and each ensuing year, and the fee on all subsequent licenses for the same
factory shall be twelve hundred dollars; such fee shall be payable to the Minister of
Marine an1 Fisheries, first on the issue of the license, and on the first day of July
in cach year thereafter: Provided that the Governor in Council, after the first two
years, may exact, in lieu of such fee, a sum equal to two per cent of the gross earn-
ings of each fac'ory, which shall be payable as aforesaid.

‘7. Every license. upon cause shown, after one month’s notice in writing to the
licensee, shall be liable to forfeiture for any infraction of this section, or any re-
gulation under it, or for failure to fulfil and carry out the assurances required under
paragraph (b) of subsection 2 of this section; and in the case of forfeiture, the Min-
ister of Marine and Fisheries may, without any suit or other proceedings at law, and
without compensation, cancel the license.

‘8. The Governor in Council may, from time to time, make such regulations
as to him seem necessary for carrying out and enforcing any of the provisions of this
section, and for controlling and regulating the manufactures carried on in the
licensed factories, and the disposal of all refuse therefrom.

‘9. Boats known as “ tow-boats ” shall not be used by any one in the prosecution
of the whaling- industry, and no vessel other than the vessel from which the whales
have bzen captured or killed, shall, by any method or contrivance, bring or tow into
port any whale for manufacture or other purpose; but nothing in this section shall
prevent any one, other than the holder of a license, or his employees, from towing
any dead whale to land, and having it manufactured or otherwise disposing of it in
accordance with the provisions of this section.

¢10. No one shall pursue, capture, shoot or kill any whale within the distance
of one-half nautical mile of any vessel, or boat not at anchor or engaged in any kind
of fishing, or within one nautical mile of any vessel or boat at anchor or engaged in
any kind of fishing.

‘11. No one shall have in his possession, or use in the catching or killing of
whales, any contrivance which does not include a harpoon, with a whaling line
attached thereto, fixed or fastened to the boat or vessel from which the whale is cap-
tured or killed.

¢12. Every one who violates any provision of this section, or of the regulations

made hereunder. for which violation no penalty is herein specially provided, shall
be liable to a fine not exceeding two hundred dollars, and not less than fifty dollars.
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¢13. All machinery and apparatus, and all vessels and boats, and their tackle,
apparel and furniture, used in violation of this section, or of any regulation made
hereunder, shall be confiscated to His Majesty.’

DOG-FISH REDUCTION WORKS.

Reference was made in last year’s report to the initial dog-fish reduction works
which were being erected at Canso, N.S., and to two other similar establishments pro-
jected at Shippegan, N.B., and at Clark’s Harbour, N.S. Two of these reduction
works have been in full operation this season. The plant manufactured by the Am-
erican Process Company and installed in these two government-operated works is of
the most recent and effective type. The plant, which consists of crushers, pressers,
digesters and cookers and oil extractors and driers, turns out a coarse fertilizer ma-
terial known as ¢ fish scrap,” which by a further process can be converted into guano.
The revolving horizontal cylinders which are a main feature in the plant, are of vari-
ous capacities, but it was decided that a capacity of 5 to 10 tons per day of dog-fish
raw material would be ample as an experiment. The object being to create an in-
centive t> the destruction by the fishermen of these pests of the fishing grounds, their
utilization as oil and fertilizer material appeared to provide the necessary incentive
if it could be made a commercial success. Nearly 200 tons of fertilizer scrap were
producad, and about 8,500 gallons of dog-fish oil, both of which are in demand.

The dog-fish are a great drawback to the fishermen, as they are exceedingly
plentiful at times, and not only are caught by the baited hook intended for the cod
or other marketable fish, but also drive the cod and other fish away from their regular
grounids.

Instead of being a source of total loss to the fishermen, the reduction works turn
thes> hitherto useless fish into materials for which there is a great demand, and the
fishermen find it quite profitable to catch the dog-fish to supply the reduction plant,
and great quantities are gathered up by the little steamers that regularly visit the
different points. Two schooner loads, consisting of many thousands of these fish
were landed on certain days in September daily, taxing the plant to its utmost capacity.
Some thousands of tons of dog-fish and other fish waste have been converted into oil
and fertilizer, and what had hitherto been a nuisance and ipjury to the fishermen
has become a source of considerable profit. From Port Hood and other points in Cape
Breton on the east to Isaac’s Harbour at Beckerton on the west, vessels, boats and
steamers have brought in this hitherto valueless material to be turned into valuable
profit. The bénefits of the industry have been limited only by the capacity of the
plant. Working night and day, Manager Cox was not able to care for more than half’
of the material that was offered him. A large part of this initial year was spent in
testing various methods of treatment until now a fertilizer, rich in ammonia, and a
very fair oil are produced.

The plant consists of a building about 150 feet by 30 feet, with boiler house
attachment, and a substantial wharf, situated on an island, and for some months now
it has been one of the busiest places on the harbour front of the town of Canso.
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At Shippegan the dog-fish reduction works were later in being commenced, but
at the urgent suggestion of Mr. Turgeon, M.P., a trip was made by Mr. P. Morais
to Canso in order that he might become fully acquainted with the modus operands
carried out at Canso and qualify himself for the management of the reduction works
in Gloucester County, N.B.

When the Shippegan works were completed, the main runs of dog-fish were over
for the season, and a fair test of the probabilities of the institution cannot be made
until next season. When, however, the machinery had all been fitted up in the fine
new buildings conveniently situated near Shippegan Gully, and ready for operation
on October 6, the quantity of dog-fish brought in by the fishermen exceeded all ex-
pectations. The plant was kept going with a full supply of dog-fish when the opera-
tions began on October 9, and the guano and dog-fish oil products yielded by these
pests of the sea are in demand, and will act as a stimulus to increased efforts on the
part of the fisherman to wage war upon dog-fish in future seasons. Nearly 4,000 Ibs. of
fertilizer was produced and about 30 gallons of oil.

DOG-FISH AS FOOD,

The department carried out an experiment in the preparation of canned dog-fish
as a food product, and certain lobster canners in the Maritime Provinces volunteered,
with the aid of a bonus of $3.50 a case, to put up sample packs (a total of 250 cases)
of canned dog-fish. This food product has been pronounced palatable by experienced
men, and if the arrangements in progress result satisfactorily the placing of these
sample cases on the market may lead to a large demand, and give another induce-
ment to fishermen to capture these destructive fish. While there exists some un-
certainty in the public mind as to the qualities of canned dog-fish as a food, and in
many quarters there is a serious prejudice against its use, the samples tested in the
department demonstrated that it is not inferior in flavour, texture or whiteness, to
many canned fish at present in demand in the principal markets. Indeed, as the Com-
missioner of Fisheries pointed out, in his special report in 1903, on the dog-fish in
‘Canada (p. xlix.) :—* There is little doubt that if the flesh be entirely removed from
the skin with such scrupulous care that it is not in any way tainted with the offensive
odour referred to, it is after salting quite an agreeable edible material, and no doubt
could be cooked and put up in palatable form, either canned or ground up as a fish-
flour. In Nova Scotia, and especially on the Cape Breton shore, said Dr. M. H.
Perley, the dog-fish are often dried as food for cattle in great quantities and in winter
it is fed to pigs which are said to thrive well upon it, while cows also show a great
liking for this peculiar food. In Ireland, Scotland and Norway, dog-fish have been
turned to account in that way. Indeed Mr. P. L. Simmonds says that ¢in Norway it
is considered a delicacy.” A large fish-buyer, who has a very wide business connection
in the Western States, declared these fish when canned as superior to the Pacific
dog-salmon, which is now in great demand in some important markets. Recently a
very able Nova Scotian authority, who has much knowledge of fish, protested against
the total destruction of the dog-fish, and especially their wholesale extermination
for guano purposes on the ground that it is a waste of excellent food. He urges that
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the government should find out what is their value as human food, now that se- many
kinds of fish are scarce and costly. Experiments show (he states) that it is one of
our very best food fish. ‘I say this’ to quote from his correspondence with the de-
partment, ¢ after trying many experiments with the dog-fish within the last three
years. I will therefore give you the results of my experiments by the common methods
of curing and cooking fish. After having eaten dog-fish for a number of days, mostly
with potatoes, I found them by all odds the most satisfactory fish that we have. When
well cooked, boiled, fried, or broiled, their flavour is superior to any other, and they
are much more satisfactory, indeed the equal of pork as to quantity, and 50 per cent
more substantial than cod or haddock. Fresh or salt they are better than many kinds
of salmon, with flavour much the same, but without the dryness of the salmon.
Mackerel are not to be mentioned in comparison. Smoked, the dog-fish is far su-
perior to halibut, and they dress the nicest of any fish. But that is not all. As a
nerve food, there is no equal to the dog-fish. They are the most satisfactory food that
T ever ate; it just seems to suit the digestion, and there is none of that ill effect that we
have after eating heartily of other fish or meat. Dog-fish are not scavengers like
most of our other fish; they live on live food, which may account for their fine,
and delicate flavour” The expressions of favourable opinion are not few, which have
come to the department’s notice. The experiments carried on with official sanction
are therefore of great value and interest, and it is possible that a new food-product,
in the shape of preserved dog-fish, may assume importance in the future. The primary
aim of the department’s dog-fish schemes, has been to secure in the most ready way
the reduction of their superabundance—a superabundance which has been a menace
to valuable established fisheries.

SCOTTISH HERRING CURING EXPERIMENT.

The staff of Scottish herring curers, packers and coopers resumed operations again
in May, under the experienced and capable supervision of Mr. John J. Cowie, who
has so ably carried out the scheme in 1904, as detailed in the last report. After carry-
ing on the work at Canso for some time, aided by the special steam drifter No. 33,
the staff were divided into two sections, part.of them being engaged under Mr.
Cowie’s own superintendence at Yarmouth, N.S., and part of the staff being sent to
Clark’s Harbour where they cleaned, cured and packed herring under the supervision
of Mr. Wm. McBeath, of Aberdeen, Scotland, who happened to be in Halifax, and
was available to aid in the work, and his temporary assistance enabled an extended
field to be covered. An exhibit of the herring cured by the staff was made at the
Halifax Exhibition in September, and aroused much interest. On October 25, Mr.
Cowie and part of his staff left Yarmouth for the Pacific coast in accordance with
arrangements made when Mr. Cowie visited British Columbia in 1904. Stationed at
Nanaimo, on Vancouver Island, the three Scottish girls and the cooper with Mr.
Cowie’s personal aid, were able to put up a considerable quantity of fine herring until
December 11. The local curers were most ready and willing to provide the wharf,
sheds and other accommodation, and evinced the greatest interest in the work. No
experimental fishery work in the province has aroused more general and intense in-
terest and leading capitalists, and operators in the British Pacific fisheries visited
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Nanaimo to watch the experimental packing operations. From Vancouver, Victoria,
New Westminster and many other centres, visitors went to Nanaimo in numbers in
order to watch the work, and the result is already seen in elaborate preparations for
engaging in the British Columbia herring curing business on a large scale. The
details of Mr. Cowie’s work are given in his very full and interesting repsrt forming
the third of the special reports which precede the usual appendices to this report.

FISH BREEDING,

In the report of the Commissioner of Fisheries are given the details of the work
accomplished in the department’s fish-hatching establishments in various parts of the
Dominion. This report, with the annual statement of the superintendent of fish cul-
ture and the officers in charge of the several hatcheries forming Appendix No. 11 of
this report.

A number of new hatcheries were successfully operated during the year, indeed.
the marked success of the work, and the unprecedented number of establishments now
in operation testifies to the exceptional ability of the staff and to the advantage of
the system of fish-breeding being all placed under one authority.

Confusion and overlapping has occurred, and is bound to occur where provincial
or other independent authorities exercise superintendence over a work which is not
sectional or provincial, but equally relates to the fisheries of the Dominion as a whole.
It was pointed out many years ago that waste and serious failure were inevitable
where operations were carried on locally and apart from a general national system.
Many recent instances have been prominent in the public eye of the unsatisfactory
nature of limited local and provincial efforts to engage in fish-culture for the benefit
of the fisheries. In the United States the federal government is being appealed to
by various States to carry on fish-breeding work, and many State hatcheries have
been taken out of local hands and placed in the hands of the federal staff, with the
most beneficial results to the fisheries, and to the public as a whole.

The black bass ponds, Bay of Quinte, operated as usual, and the lobster ponds at
Fourchu, near Gabarus, have been aiding in the propagation of lobsters under Mr.
H. E. Baker’s superintendence on the Cape Breton coast.

OYSTER CULTURE.

The usual operations were carried on by Mr. Ernest Kemp, the department’s
expert oyster officer, chief attention being given to the Caraquet beds in Gloucester
County, N.B., but the most important departure was the transplantation of nearly
60 barrels (about 120,000 or 130,000 of small half grown) oysters from the Atlantic
to the Pacific in the able charge of Mr. Kemp himself. A special car was engaged
and over 1,000 lobsters were also taken and successfully planted in British Columbia
waters. The details of this important step are given in Mr. Kemp’s oyster culture
report (Annex C. of Appendix II.).
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EXPERIMENTAL FISH DRIER AT SOURIS, P. E. ISLAND.

Following the policy to which the department has recently been devoting par-
ticular attention, that is, the encouragement of the expansion and development of the
various branches of the deep sea fisheries, efforts in this direction were turned to
the possible stimulation and betterment of conditions surrounding the industry of
line fishing for cod, haddock, hake, &c., the first named of which undoubtedly forms
the great staple commercial article on the dried fish markets of the world.

The decay in this branch.of the sea fishery, especially around Prince Edward
Island, has been attributed largely to a divergence from it to the lobster fishery,
which has engaged the attention of the fishermen to an abnormal extent in recent
years, to the obvious detriment of the other branches, and an improvident prosecu-
tion of the lobster fishery, two conditions equally unsatisfactory from an economic
point of view, as a normal exploitation of all branches of the fishery is essential to
the permanent prosperity of the fisheries and the fishermen alike.

The deflection from the line fishery and the discouragement of renewed efforts
towards its revival, are in a great measure due to the disabilities under which the
fishermen are labouring from the hampering of the operations of the drying and
curing proecesses, on account of the uncertain weather conditions. Such disadvan-
tages can be overcome only by the adoption of a system of artificial fish drying, which
places the fishermen beyond the inconvenience and disastrous effects of weather fluc-
tuations upon the treatment of their catch for the market, and it is with this end
in view that the department has undertaken, as an instructive experiment, to prac-
tically demonstrate to the fishermen the great possibilities and advantages to be de-
rived from an artificial system, which permits of the best and quickest results ab-
solutely unaffected by any climatic conditions possible.

Although private enterprise had, in some localities, already established methods
of the character, which had proved eminently successful, it was considered that the
inauguration of such a drier, under government auspices, would bring prominently
before the people the expediency and practicability of properly equipping themselves
by adopting so obvious and beneficial an improvement, which caniot fail to place
them on a permanent and successful footing.

Having decided upon this instructive venture, it was thought that the experiment
could be well worked out in the province of Prince Edward Island, the conditions
obtaining, both as to the lobster fishery, and the cod and other line fisheries, which
are somewhat extensively conducted, though capable of greater development, being
altogether favourable. Consequently a site was selected at Souris, at the east end
of the island, where the possibilities of success appeared to be greatest.

Accordingly, the department received the necessary authority for the establish-
ment of a fish drier on the model of the patent of the C. Robin Collas Company,
Limited, of Halifax, with a capacity of seventy quintals of dried fish at one time.
This establishment was constructed at Souris on lands obtained from the Depart-
ment of Railways and Canals, and was thoroughly equipped under the supervision of

an expert furnished by the C. Robin Collas Company, with which firm arrange-
22—p
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ments were made for the use of their patent on payment of an annual royalty of two
hundred and eighty dollars, eqguivalent to one dollar per tray involved in the capacity
of the drier. This royalty is payable during the life of the patent, which expires in
1911,

The department secured the services of Mr. George E. McFarlane; of Souris, as
manager of the establishment, whose experience in the fishing industry and careful
management have combined to achieve complete success in the initial operations of
this instructive experiment. Not only has the product of the drier proved to be first
class in every respect, but upon the numerous markets which have already been ex-
ploited, it has commanded the highest prices paid for such staples.

It is gratifying to be able to report such favourable results in the initial year,
in view of the fact that operations began only on July 25, at which date about seventy-
five per cent of the season’s catch had been disposed of by the fishermen.

During the balance of the season the following kinds and quantities of fish passed
through the drier:— i

Cod, in kench........ .......... ... .. e e 165,357 lbs.
Hake, in kench...... ....c.. cviiviiinn vennnennn 198,178 ¢
Hake, flake dried...... ...... ... ..oon... vee. .. 42,892 ¢
Pollock. .. ... ettt e e e eeseaaaaaeaa 1,400 “

These fish were purchased from the fishermen at prices fixed according to the
quality and condition thereof, and as a result the fishermen were induced to exercise
greater care in the handling of their fish in complying with the requirements
of the drier, which secured them an advance in prices previously obtaining
and ensured a better article for treatment for the markets. The import-
ance of this phase of the case is evidenced by the fact that the product
of the Souris fish drier realized twenty per cent more than the ordinary flake dried
fish. This fact alone should go a long way towards inducing Canadian fishermen to
adopt this modern method, and thereby bring about a permanent improvement in the
product placed upon the market, with attendant substantial betterment of their own
conditions.

In testing the markets for these fish, shipments were made to the following
places :(—

Cuba, Barbados, Halifax, Sydney, Ponce, Santus, Jamaica, Spain, Portugal,
Gloucester, Massachusetts, and Liverpool, Great Britain.

From a practical point of view, as an evidence of the expediency and advisa
bility of the fishermen adopting this method, it is pleasing to report that although,
as stated above, about seventy-five per cent of the season’s catch had been disposed
of previous to the commencement of the operations of the drier, yet when the com
plete returns from the sales have been received, there will be a balance over and
above all running expenses in favour of the establishment.

GENERAL STATISTICS RE FISHERIES.

Extent of Coast.

The fisheries of Canada are the most extensive in the world, extending over our
immense sea-coast line, besides our innumerable lakes and rivers. The eastern sea-
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coast of the Maritime Provinces from the Bay of Fundy to the Straits of Belle Isle
covers a distance of 5,600 miles, while the western sea-coast of British Columbia is
reckoned at 7,180 miles, which is more than double that of Great Britain and Ireland.

While the salt water inshore area, not including minor indentations, covers more
than fifteen hundred square miles, the fresh water area of that part of the great lakes
belonging to Canada is computed at 72,700 square miles, not including the numerous
lakes in Manitoba and the North-west Territories, all stocked with excellent species
of food fish.

FISHERIES EXPENDITURE AND REVENUE.

The statements of the total expenditure for the different services connected with
the fisheries of Canada during the last fiscal year form the first appendix of the
fisheries report.

The total fisheries expenditure amounts to $979,588 subdivided as follows: Fisher-
ies proper, $104,966; fish culture, $149,419; fisheries protection service, $462,082;
miscellaneous expenditure, $105,898, including also $157,228, distributed as fishing
bounties.

The net total amount received as revenue from fishery licenses, fines, &c., during
the same period in the different provinces of Canada is given at $90,988. This
amount comprises also the modus vivends licenses issued to the United States fishing
vessels, $10,672.

A comparative statement of all the fisheries expenditure and revenue for the last
fifteen years concludes this appendix.

Fuller details of the different expenditure may be found in the Auditor General’s
report under their proper headings.

FISHING BOUNTIES.

During the season of 1904, the sea fishermen of the Maritime Provinces received
the sum of $157,228 as bounties on their respective catches of deep sea fish for that
year.

The owners and crews of the 854 fishing vessels received $70,113 or nearly half
of the above total amount, while the balance, $57,114 was distributed amongst the
20,078 boat shore fishermen.

To cover these amounts necessitated the payment of no less than 12,671 claims;
eighty claims were refused payment as being fraudulent.

For the past season the province of Nova Scotia received nearly double the
amount of bounty paid to all other provinces, viz., $99,286; Quebec, $33,651; New
Brunswick, $15,110, and Prince Edward Island, $9,179.

Since its inception (1882) the sum of $3,632,138 has been distributed amongst
the fishermen of the above named provinces to help in the development of their

sea fisheries.
22—}
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The regulations governing the payment of such fishing bounties as well as full
particulars respecting their distribution, will be found in Appendix No. 2.

VALUE OF THE CANADIAN FISHERIES.

The total value of the fish caught and the fish products of Canada during the
year 1904 aggregates $28,516,439.

With one exception (in 1901) when the phenomenal catch of salmon in British
Columbia swelled the total value beyond twenty-five million dollars, this is the largest
aggregate on record. It exceeds the value of the previous yield by nearly one half a
million dollars.

This improvement seems general, as by glancing at the following tables, it will
be noticed that, with the exception of mackerel and cod, all the other principal kinds
of fish show fair increases over the previous catches.

The following table shows the value of fish by provinces as compared with that
of the previous year:—

|

Provinces. v;}il;fl.‘)f Increase. | Decrease.

3 $ 3
NovaScotla ... .....oiiin v it e e e 7,287,099 |............ 554,503
British Columbia. ... ........ ... ........ .. ... ... e e 5,219,107 470,742 |....... ...
New Brunswick... .... . ..... ......... ... .. e . 4,671,084 484,284 |...........
DOMBATION -+ o\ e 1,793,229 258,085 |...........
QUEDBC . ... e e 1,751,397 |............ 460,395
Manitoba and Northwest Territories ...................... ..... 1,716,977 238,312 |............
Prince Edward Island..... ....... .... .. R 1,077,546 |.. ......... 21,964
Totals.... ... oo 93,516,439 | 1,451,423 | 1,036,862
Nebtinerese . ... . ..o iinn i e —‘llm

As noticed, there is a falling off in three provinces and a betterment in four.
With the exception of Prince Edward Island, the fluctuations in other provinces
are quite accentuated. While the deficit in Nova Scotia and Quebec reaches a mil-
lion dollars, the surplus in New Brunswick and British Columbia is nearly as high,
and that of the inland waters of Ontario, Manitoba and the North-west Territories
will aggregate one half million dollars. )

The large decrease in Nova Scotia is attributed to the failure of the mackerel
fishery alone, and that of Quebec mostly to the shortage in the cod industry.

The western provinces of Manitoba, Saskatchewan and Alberta are more than
holding their own in fishery matters. Nearly twelve million pounds of whitefish alone
are reported from those inland waters.
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The above figures do not include all the quantities of fish consumed by the Indian
population of British Columbia nor by the Yukon District and other remote parts
of the North-western Territories, where fish food is a staple article.

The various features in the fisheries of each province are fully explained by our
different inspectors of fisheries in their respective reports forming the appendices
8 to 10 of this publication, as well as in their preliminary reports herewith.

The following statement shows the relative values of the principal kinds of the
commercial fishes (above $100,000) for the year 1904, as compared with those of the

previous year:—

Kinds of Fish. Value. Increase. Decrease.
$ $ $

Salmon.................... e Ceel .| 3,869,545 348,387
LObSters. ... ... .ooiiiiiis e .. e 3,691,151 65,769
Cod ..ol R 3,643,654 |....... ... 134,776
Herring. ..o . R 2,156,489 157,539
Whitefish. ..... .... . e 1,058,812 175,780
SBArGINeS .. .. .. o e 790,441 281,420
Halibub.. . ... v oo e e 784,564 153,001
TEOU cv e e et et e e e e e 782,140 53,987
Mackerel .... .......ooiitit i e e e 750,397 |........ e 893,922
Haddock - ... oo e e e 638,973 52,167
Pickerel.. ... ... 638,567 61,284
BMeIts. ... it e e e e aa7,879 L. ... 33,225
Hake.. oooovoreinniianienn e 363,134 102,306
PiKe. oottt e 252,853 49,940
BYUIgeON. ... ... i e 241,710 42,424
Pollock................ ...... e e 285818 |..... ........ 14,774
CIamS ..o e . 215,338 40,312
Oysters........... e e e e e . 186,685 7,900
Alewives............ .. ..... e e e ! 155,616 24,271
Bels.. ......... e . 129,944 8,345

The quantity of fish used as bait during the season of 1904 is valued at $439,871,
that of fish oil at $209,281, and the fur seal skins secured by the British Columbia
fleet realized the sum of $219,690.

As the above table demonstrates, the improvement in the fisheries seems almost
general, as out of the twenty species exceeding $100,000 in value, only four show a
falling off when compared with the products of the previous year.
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Salmon, which last year was third on the list of importance, has once more re-
sumed the first place, owing no doubt to the large pack of salmon in British Columbia
and to the steady development of other branches of the salmon industry.

Notwithstanding the numerous predictions to the comtrary, the lobster industry
still held its own. It even represents a larger value than herewith quoted, as the
statistical rates are quite below the regular market value.

The extraordinary diminution in the mackerel yield only proves the erratic move-
ments of this deep sea fish. In the fresh water species, whitefish, trout and pickerel
all show substantial increases over the previous returns. Over fifteen million pounds
of whitefish are reported mostly from the western districts, valued at over one mil-
lion dollars. Shad is the only species that dropped out of this $100,000 list during
the year 1904. ’

From the year 1869 to 1904 inclusive the five principal commercial sea fishes
have yielded the following large values:—

(07 $132,622,167
Salmon...... ceevvr vuierenn Ceeene eeeeedee eeee.. 81943517
LObBteTB. «ovv e s ceiteenanane terane meanes aens 75,961,628
Herring. ... ceovv vever vnnenn e retee eeeaesaas 70,262,084
Mackerel. ... covverrr tiene cene eeeere e een 45,089,021

EXPORT OF FISH.

During the last fiscal year, the fish and fish products as well as the marine
animals exported from Canada to foreign countries, amounted to $11,144,898, chiefly
to the United States and Great Britain.

RECAPITULATION
OrF the Yield and Value of the Fisheries in the Dominion of Canada for the Year 1904-

No. Kinds of Fish. Quantity. Value. Total.
$ $
Cod,dried ... ............ ..ot o Cwt. 792,881 3,571,565
1{ wofresh ... ... . Lb. 1,238,985 56,839
n tongues and sounds .......................... Brls. 1,525 15,250
———| 3,643,654
Haddock, dried............... ... oo Cwt. 88,113 26&339
2 " fresh.. .......... ..o i Lb. 7,263,600 217,908
" smoked (finnan haddies).................... " 2,612,100 156,726
—_— 638,973
s/ Hake,dried....... ........ ... oo Cwt. 443,163 322,117
Ll w sounds.. ......... ..ol e Lb. 82,033 41,017
—_— 363,134
4 (Pollock.......... e e e Cwt. 117,819 | ovvnevenn. 235,818
5 [Tom cod or frost fish.... ............ e e eeeee e Lb. 3,057,710 '............ 91,731
6 |[Halibut................. oo " 14,486,145 |............ 784,564
7 IFlounders.......... «o.oiiiiiiiin i s " 1,079,310 |............ 32,379
Salmon, preserved incans...... ........ e " 22,369,282 2,237,246
w o fresh..... .... ... ... e L " 5,093,627 763,925
8 w smoked. .................. .......... .. 443,363 45,473
w drysalted ....... ... .. ...l " 15,119,818 755,991
woopickled......... ... Brls. 6, 544 66,910
—_—— 3,869,504
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RECAPITULATION.
Of the Yield and Value of the Fisheries of the Dominion, &e.—Concluded.
No. Kinds of Fish. Quantity. Value. Total.
8 8
9 Trout(allkinds)...... ........... ........ . .. .... Lb. 8,215,796 |....... .... 782,140
10 |Ouananiche.. . ... e e " 12,000 |............ 1,
11 [Whitefish...........c. i i " 15,468,740 |......... ... 1,058,812
12 Smelts.. ..ot e " 8,971,676 {.... ....... 447,579
13 (Oulachons..... .................. ool " 1,662,000 |............ 83,950
Herring, pickled............... .. . ... ... ... Brls. 271,288 1,240,206
14 [ " fresh..... ... i Lb. 19,883,294 555,871
l w smoked ... ... .. Il w | 14,504,560 342,312
w  kippered..... ...l AR L " 181,000 18,100
——- 2,156,489
15 {|Sardines, preservedin . .......... ........... ...... Cans.| 2,977,800 148,890
U S " Buls. 320,507 641,551
790,441
16 |Shad..... ......... RO e 75,828
17 JAlewWivVes..........cvveiin v et e 155,616
18 Pike..... ... - 252,853
19 Maskmonge e 1,100
o0 [ |Kels, salted. .. .. ... ........
Ve fresh ... ............. ... L. [
129,944
21 (Perch..... ......... ... ... .. .. ... ... ... . " 1,263,500 |......... .. 42,498
22 |Pickerel,.... ... .. e " 10,757,640 |........... 638,567
23 (Bass(achigan).............................. ... .. .. 55,100 |.......... . 5,510
24 w stripedor sea bass.... ........... ..... e e " 136,800 |..... . .... 13,680
25 Mackerel, salted. .............. ........ ............ Brls. 27,320 409,800
{ " fresh.................... ... e . Lb. 2,838,305 340 597
750,397
2% StULZeOn . . ..ot e e " 1,648,290 169,761
. " caviare and bladders.................. e " 115,270 71,949
—_— 241,710
27 { Lobsters, preserved incans.... ............... e " 10,762,288 2,690,572
" freshoralive.. .......... ............ ... ... Cwt. 111,048 1,000,579
—— 3,691,151
28 |Oysters C e .. 186,685
20 |Clams, and other shell fish. ... .. e PP P 215,338
30 (Squid. . .... .i e X 59,160
g1 f|Coarse and mixed fish........ ... . 25,
" " e e . . | 14,510,000 410,148
_ 635,733
32 |Home Consumption, not included above ............. ..... |............ ..o .. 355,300
33 |Fursealskinsmm B.C.. . .................... ..... No. 14,646 ... ........ 219,690
34 |Hairsealskins......... .... s ceee 14,399 |..... R 14,999
35 |Fishusedasbait ...........................cccv.... Brls. 293,247 |............ 439,371
36 " fertilizer.... ................. ..o " 362,703 |............ 199,257
37 Beluga or white whale skins....... ............ ... No. 28 |. ...l 112
38 (Seaottersking.................o.ov cuiiiinn. e " T1 . «oveit. 1,750
39 (Fishoil......... e e Galls. 665,478 |............ 209,281
Totals for1904..................... ...l oo e 23,516,439
" 1903, ... o e 23,101,878
Increase............ ... ..o e e 414,561
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5-6 EDWARD VII., A. 1906
RECAPITU
SHowING the whole production of the Fisheries in the
Nova Scoria. BriTISH COLUMBIA. NEw
,_°;; Kinds of Fish. — S
5 Quantity. | Value. |Quantity.| Value. |Quantity.
Z
] $
Cod, dried............... e e Cwt. 515,926] 2,321,667|..........1.......... 91,660
1 w freshorgreen..... ... ....... . CLb o 728,000 36,400 389,000
nw tongues and sounds.......... ... Brls. 947 9,470| ....... ..l .. 280
Haddock, dried . . ... ........... Cwt. 79,510 238,530|.......... 5,594
2 " fresh.... ........ ... ..... Lb. | 5,350,600 160,615{..........0.......... 1,856,800
" smoked (finnan haddies) .... 2,425,300 145518(.... .. . |.......... 186,800
3 { Hake, dried....................... .. Cwt. 103,332 232,497, ... ... ... L. 33 114
wosounds . ... Lb. 42,083 21,0420 ........ | 28,130
4 [Pollock ..........ccov iviiinen an. 94,610 23,209
5 |Tom cod or frost fish 186,910 . 2,765,000
6 |Halibut...... ..... 936,165 93,616! 13,281,000  664,050| 124,400
7 |Flounders 831,810 24,954, ........ |.......... 247,500
Salmon, 2,670 400; 22,362,912, 2,236,291 3,700
" resh 497,306 99,461 ,048, 54,800| 1,272,300
8 w  smoked 5,313 1,063 432,000 43,200 5,650
w pickled . .. ... Brls. 12 180 6,250 62,600|..........
w drysalted.... ........ ... Lb. [..... .. 1.......... 15119818 "5:)991 ..........
9 (Trout, allkinds ....... .............. " 110, 166 11,017 491,000 48,050, 251,800
10 [Ouananiche.... . . ........ ..... (L T O O I I !
11 Whitefish.... .. ... ... ........... L I L e RS 8 300
12 Smelts. . ............. e eeem 512,176 25,609 507,500 25,375/ 6,939,400
13 (I)Iulachons. e e e B '1' R so 58l kT 876 1,662,000 83,950!. .. T
erring, pickled...................... rls. ,52 , 1. ,07
14 ne g v Lb. | 5070,214|  50,702| jH673,.000) 233,665 4 9qq'cey
" 21,670 637 760 63,776 12,605,300
" .. 181,000
15 Sardines, 2,977,800
{ " 319,970
16 (Shad........ 5,694
17 [Alewives . - 24,725
18 |Pike....... ..... ... ... .. e e
19 |Magkinongé .. P S O AP S
20 Eels, salted ................... ..... 3,246
{ w fresh.....................o0 D 7 O S I
21 Perch..... .................. ..... L T I P
22 |Pickerel.. ......................... P T [ P 118,500
23 |Bass (Achigan)......... .. . ..... wo b e e
24 |Striped, sea-bass. . ... ", 10,350 1,035y .........0.... ... 126,450
2% Mackerel, salted...................... Brls. 21,599 323,985|.. . ... 340
{ " fresh.... . ...... ..... ... Lb. 2555680 306,682| .........0.......... 268,600
2% Sturgeon.............. i i [T PP O 35,000 3,500 6,000
" caviare and bladders..... . . o |.... ..... O P T 500
o Lobsters, preserved in cans. ....... .. T 5 357,454 1,339,363|.......... 2,055,100
{ " fresh or alive..... = ....... Cwt. 92,513] 851,268|..........|..... ... 16,882
28 |Oysters....... .. .....o.ooiien ... Brls. 1,411 7,055].......... 13,000 15,320
29 {Clams, scollops and other shellfish. . . .. " 14,181 28,362|...... ... 13,240f .........
30 |Squid.............oiiiiiiiiiie L " 13,085 52,340|..........|......... 915
31 Coarse and mixed fish. ................ " 72,999 145,998|.......... 58,781 9,793
SO e Lb. 30,400  304)........ . 103,000
32 Home consumpt’n not included above [T PP I DR 310,000]. ..... ...
33 |*Fursealskins(inB.C.)............. No. foovvviioii]oennn, 14,646 219,690(..........
34 |Hairsealskins...... .... ........... n 344 430 6,000 4,500 172
35 |(Fishusedas bait..................... Brls. 69,245 103,868, ......... | ... o u.. 120,850
36 " fertilizer........... .... " 63,332 31,666 607 18,210 190,615
37 |Fishoil...... .......... ....... ... Galls. 268,650 80,595 192,750 67,463 55,520
Totals .... ...........o e il 7,28’.’,099 .......... 5,219,107

*Add 7 sea otter $1,750.

+Add $732, as value of
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LATION

different Provinces of Canada for the year 1904.

xxxvil

! ) Max1TOBA
BRUNSWICK | QUEBEC. ONTARIO. P. E. IsLaxv. AND
| i N. W. TERRITORIES.
{
Value x‘ Quantity. | Value. |Quantity.| Value. |Quantity.] Value. | Quantity.| Value.
! L —
3 ! 8 3 £ | &
412,470 169,184 764,928). ... ... |..... ..., 72,500(......... |..........
15,560 121,985 4879 . ... b e
2, 228 2,2801..........0.......... 70 7000, ... ... 0.l
16,782 2,054 6,162} ... ...|..... .... 955 2865.... ...
55,704] 47,000 1,4100. ... .0 ... 9,300 209 ...

32,932 2,675, 321
480| 128,090 7,685

513,775
137,980,
76,

215
181,275
95,307
16,656

4,671,084|. ...

485,200

smoked alewives.

1,793,229

1,077,546.........

1,716,977

w

T

§Add 28 belugas $112.



REecAPITULATION showing the Total Value of the Fisheries in the respective Provinces of Canada, from 1870 to 1904, inclusive, as
compiled from the Annual Reports of the Department of Fisheries.

N Edward Manitoba Total

. ew Prince Edwar s British and otal for

Year. Nova Scotia. Brunswick. Island. Quebec. Ontario. Columbia. North-west Canada.

Territories.
$ $ $ $ 8 $ $ $
4,019,425 1,131,433 | No data. 1,161,551 264,982 No data. No data. 6,577,391
5,101,030 1,185,033 " 1,093,612 193,524 1 " 7,573,199
6,016,835 1,965,459 " 1,320,189 267,633 " " 9,570,116
6,577,085 2,285,662 207,595 1,391,564 293,091 " " 10,764,997
6,652,302 2,685,794 288,863 1,608,660 446,267 " I 11,681,886
5,573,851 2,427,654 298,927 1,596,759 453,194 ' " 10,350,385
6,029,050 1,953,389 494,967 2,097,668 437,229 104,697 n 11,117,000
5,527,858 2,133,237 763,036 2,560,147 438,223 583,433 " 12,005,934
6,131,600 2,305,790 840,344 2,664,055 348,122 925,767 " 13,215,678
5,752,937 2,654,722 1,402,301 2,820,395 367,133 631,766 " 13,529,254
6,291,061 2,744,447 1,675,089 2,631,556 444,491 713,335 " 14,499,979
6,214,782 2,930,904 1,955,290 2,751,962 509,903 1,454,321 " 15,817,162
7,131,418 3,192,339 1,855,687 1,976,516 825,457 1,842,675 " 16,824,092
7,689,374 3,185,674 1,272,468 2,138,997 1,027,033 1,644,646 " 16,958,192
8 763,779 3,730,454 1,085,619 1,694,561 1,133,724 1,358,267 " 17,766,404
83 922 4,005,431 1,293,430 1,719,460 1,342,692 1,078,038 " 17,722,973 °

8 415,362 4,180,227 1,141,991 1,741,382 1,435,998 1,677,348 186,980 18,679,288
8 379,782 3,559,507 1,037,426 1,773,567 1,531 850 1,974,887 129,084 18,386,103
7,817,030 2,941,863 876,862 1,860,012 1,839,869 1,902,195 180,677 17,418,510
6,346,722 3,067,039 886,430 1,876,194 ],963, 123 3,348,067 167,679 7,655,256
6 636,444 2,699,055 1,041,109 1,615,119 2,009,637 3,481,432 232,104 17,714,902
7,011,300 3,571,050 1,238,733 2,008,678 1,806,389 3,008,755 332,969 18,977,878
6, 340 724 3,203,922 1,179,856 2,236,732 2,042,198 2,849,483 1,088,254 18,941,171
6,407,279 3,746,121 1,133,368 2,218,905 1,694,930 4,443,963 1,042,093 ,686,661
6,547,387 4,351,526 1,119,738 2,303,386 1,659,968 3,950,478 787,087 20,719,573
6,213 131 4,403,158 976,836 1,867,920 1,584,473 4,401,354 752,466 20,199,338
6,070,895 4,799,433 976,126 2,025,754 1,605,674 4,183,999 745,543 20,407,425
8,090,346 3,934,135 954,949 1,737,011 1,289,822 6,138,865 638,416 22,783,546
7,926,034 3,849,357 1,070,202 1,761,440 1,433,632 3,713,101 613,355 | 19,667,121
7,347,604 4,119,891 1,043,645 1,953,134 1,590,447 5,214,074 622,911 21,891,706
7,809,152 3,769,742 1,059,193 1,989,279 1,333,294 4,878,820 718,159 21,557,639
7,989,548 4,193,264 1,050,623 2,174,459 1,428,078 7,942,771 958,410 25,737,163
7,361,753 3,912,514 887,024 2,059,175 1,265,706 5,284,824 1,148,437 21,959,433
7,841,602 ,186,800 1,099,510 2,211,792 1,535,144 4,748,365 1,478,665 23,101,878
7,287,099 4,671,084 1,077,546 1,751,397 1,793,229 5 219,107 1,716,977 23,516,439

Totals.. ... ................ 238,885,503 113,577,110 33,284,783 68,392,988 39,636,159 88,598,833 13,590,266 595,965,662

9061 'V “lIA aHvma3 9-¢
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CAPITAL INVESTED IN THE FISHERIES OF CANADA FOR THE YEAR 1904.

During the year 1904 no less than 77,345 men were engaged in the Canadian
fisheries, not including the numerous employees in the lobster industry. These fish-
ermen used 6,392,383 fathoms of gill-nets and seines, besides other fishing gear and
fixtures aggrezating a capital of $12,356,942 invested in the whole fisheries of the
Dominion. This amount shows an advance of $100,000 over the invested capital of
the previous season.

The lobster plant alone is valued at $1,390,736, comprising the equipment of 733
canneries dispersed on the coast of the Maritime Provinces.. Nova Scetia had 237
canneries in operation; New Brunswick, 206; Prince Edward Island, 199, and Que-
bec 91. Nearly fourteen thousand persons found employment in these different estab-
lishments, which put on the market 10,762,288 Ibs. canned lobsters, besides a larger’
quantity disposed of alive or fresh, both aggregating a value of $3,691,000 for this
branch of the fishing industry.

In the salmon industry of British Columbia the quantity of fish canned was
less than during the previous season, having a few canneries less in operation, yet
taking into consideration the development of other branches of this industry, as dry
salted salmon prepared for the Oriental trade, for instance, which has more than
doubled, the aggregate value of all kinds of salmon in British Columbia waters shows
a surplus of nearly $400,000 over the previous one. The capital invested in the can-
ning industry alone amounts to $1,305,000, and the total yield of all kinds of salmon
in that province is computed at $3,352,782.

Only 22 vessels of the sealing fleet were hunting during the season of 1904, using
sixty boats and 161 canoes manned by 212 white men and 332 Indians. The result
of this hunt was 14,646 fur-seal skins valued at $219,690.

A preliminary report of the sealing industry of the last season (1905) will be
found at page Ix of this report.



RECAPITULATION

SHowiNG the Value of Fishing Vessels, Boats, Nets, &c., and of the other Capital invested in the Fishing Industry in 1904.

< o S QO A S
£ E 2 282
FISHERMEN. VESSELS. BoarTs. NETS AND SEINES. ;g 2 ;"‘_*5
— - — E i3 2 253
Provinces. . . } y ﬂﬂg 5 s 238 $gltal
5 § % £ g 8%% s |EEgE ue.
< o 2 ) ) | < 3 < o 9% o g gF" ERH
g £ g 5 g c S 2 | 366 | & | 8%2&
> 9 z = > z > B > > > <
$ $ $ 8 $ $ $
Nova Scotia.. ............ 5,485 18,969 573 | 25,554 | 1,171,260 | 15,629 357,457 | 1,659,454 647,134 258,211 654,238 928,361 4,016,661
New Brunswick........... 1,280 11,985 325 4,432 147,750 7,590 259,955 979,500 454,575 355,987 347,750 547,360 2,113,377
Prince Edward Island.... .. 169 3,720 35 641 17,400 2,055 52,687 85,832 34,385 16,746 290,990 32,660 444,868
Quebec..... ............... 181 12,636 29 910 21,200 7,669 227,667 340,424 195,073 223,392 97,758 477,995 1,243,085
Ontario........ ... ...... *672 2,453 *128 2,389 313,512 1,477 105,747 | 1,752,207 250,967 170,787 |.......... 90,084 931,097
British Columbia.......... { *2523 } 14,060 { ;51 oo | 284310 } 4,786 | 306,792 | 709,644 446,829 | 36,485 |.......... 1,497,000 | 2,935,416
'y 'y
Manitoba and N. W. Terri-
tories.........c.coin. *273 4,286 *37 2,684 273,095 2,732 65,860 859,322 160,703 6,000 166,780 672,438
9,236 | 68,109
Totals......... ..|........ 77,345 1,316 | 43,020 | 2,592,527 J 41,938 1,376,165 | 6,392,383 | 2,189,666 | 1,067,608 | 1,390,736 | 3,740,240 | 12,356,942
* Tugs. + Sealers and hunters. T Sealing fleet.

9061 'V “lIA Qdvma3 g9-g

x

SHINAHSIA ANV HNIIVA



RECAPITULATION.

StaTEMENT of the Lobster industry in Canada during the season of 1904.

Pranr. CATCH.
Number | _ o L

Provinces. Per(')sfons [ 1

emploved Number Number Total value| Number Fresh Total value
ployed. of Value. of Value. of of Value. or Value. of whole
Canneries. Traps. Plant. Cans, Lb. Alive, Cwt. Catch.
$ $ $ $ $ $

Nova Scotia ............. 4,406 237 192,350 643,552 461,888 654,238 9,307,454 13339,363 92,513 851,268 2,190,631
New Brunswick ....... . 5,077 206 116,300 256,550 | 231,450 347,750 2,055,100 513.775 16,882 137,980 651,655
Prince Edward Island. . ... 2,817 199 96,485 295,976 | 194,505 290,990 2,501,100 625,275 1,533 10,731 636,006
Quebec., .............. ... 1,681 91 39,475 92,920 58,283 97,758 848,634 212,159 120 600 212,759
Totals........... 13,981 733 444,610 1,288,998 : 946,126 1,390,736 | 10,762,288 2,690,572 111,048 1,000,579 3,691,051

22 ‘ON H3dvd I¥YNOISS3S
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ComparaTIVE TABLE showing Number, Tonnage and Value of Vessels and Boats
engaged in the Fisheries of Canada, together with the Value of Fishing Materials
employed, from 1879 to 1904,

Year e o of gea{;lsu:nd vg-};l}l‘zrd ’I(‘)(;t;iltaolf
No. | Tonnage.| Value. No. Value. Seines. Fm::;ligaﬁwa' Tavested.
$ $ $ $ $

1879......... 1,183 43,873 1,714,917 | 25,616 | 854,289 988,698 456,617 4,014,521
1880... ..... 1,181 45,323 1,814,688 | 25,266 | 716,352 985,978 419,564 3,936,582
1881...... ..| 1,120 48,389 1,765,870 | 26,108 | 696,710 970,617 679,852 4,113,049
1882......... 1,140 42,845 1,749,717 | 26,747 | 833,137 1,351,193 823,938 4,757,985
1883......... 1,198 | 48,106 | 2,023,045 | 25,825 | 733,186 | 1,243,366 | 1,070,930 | 5,120,527
1884....... 1,182 42,747 1,866,711 | 24,287 | 741,727 1,191,679 1,224,646 | 5,014,663
1885... . ... 1,177 48,728 | 2,021,633 | 28,472 | 852,267 1,219,284 2,604,285 6,697,459
1886....... .. 1,133 44,605 1,890,411 | 28,187 | 850,545 1,263,152 | 2,720,187 6,814,295
1887......... 1,168 | 44,845 1,989,840 | 28,092 | 875,316 1,499,328 2,384,356 6,748,840
1888... .....! 1,137 33,247 2,017,558 | 27,384 | 859,953 1,594,992 2,390,502 6,863,005
1889... .... 1,100 44,936 2,064,918 | 29,555 | 965,010 1,591,085 2,149,138 6,770,151
1890......... 1,069 43,084 2,152,790 | 29,803 | 924,346 1,695,358 2,600,147 7.372,641
1891... ... 1,027 39,377 2,125,355 | 30,438 | 1,007,815 1,644,892 2,598,124 7,376,186
1892......... 988 37,205 2,112,875 | 30,513 | 1,041,972 1,475,043 3,017,945 7,647,835
1893......... 1,104 40,096 2,246,373 | 31,508 | 955,109 | 1.637,707 3,174,404 8,681,557
1894.........| 1,178 41,768 2,409,029 | 34,102 | 1,009,189 | 1,921,352 4,099,546 9,439,116
1895.... .... 1,121 37,829 2,318,290 | 34,268 | 1,014,057 1,713,190 | 4,208,311 9,253,848
1896........ 1,217 42,447 2,041,130 | 35,398 | 1,110,920 | 2,146,934 4,527,267 9,826,251
1897..... ..| 1,184 40,679 1,701,239 | 37,693 | 1,128,682 1,955,304 4,585,669 9,370,794
1898......... 1,154 38,011 1,707,180 ' 38,675 | 1,136,943 2,075,928 4,940,046 9,860,097
1898......... 1,178 38,508 1,716,973 | 38,538 | 1,195,856 2,162,876 5,074,135 | 10,149,840
1900... .....| 1,212 41,307 1,940,329 | 38,930 | 1,248,171 2,405,860 | 5,395,765 | 10,990,125
1901... .....| 1,231 10,358 2,417,680 | 38,186 | 1,212,297 2,312,187 5,549,136 | 11,491,300
1902... ... 1,296 49,888 2,620,661 | 41,667 | 1,199,598 2,103,621 5,382,079 | 11,305,959
1903........ 1,343 42,712 2,755,150 | 40,943 | 1,338,003 2,305,444 | 5,842,867 | 12,241,454

1904 ... .... 1,316 43,025 2,592,627 | 41,938 | 1,376,165 2,189,666 6,198,584 | 12,356,942
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CoMPARATIVE TABLE showing the number of men employed in the Fishing 1ndustry
since 1880.

Year. i:%gﬁ;é&;{f Nuﬂ}g of Nunl\lllbe: of Nu?;\qlf:rl of Nij’?::ggglsd
Cannaries. in Vessels. | in Boats. | Fishermen. | in Fishing
Industry.
|
1880........... O 8,757 51,900 60,657
1881.... ... .. e P 8,359 50,679 59,056
1882. .. 8,498 52,785 61,283
1883... . B 9,966 52,259 62,225
1884, ... AU T 9,968 51,854 61,822
1885. ... ... e e e 3 9,639 53,282 62,821
1886. ... ...l e I 8,927 53,073 62,000
1887. ... . e e 8,911 55,247 64,158
1888. ... FE 9,674 53,109 62,683
1889 e e 9,621 55,382 65,003
1890..... ... o e 8,726 55,000 63,726
1891........... L 8,666 56,909 65,575
1892 ......... . L PR 8,330 55,348 63,678
1893..... T 8,899 58,854 67,753
1894 ..., . e 9,525 61,194 ‘ 70,719
1895.... ... . oo 13,030 9,804 61,530 } 71,334 84,364
1896........ ... ... il . 14,175 9,735 65,502 ’ 75,237 89,412
1897 i 15,165 | = 8,879 70,080 78,959 94,124
1898 .. 16,548 8,657 72,877 81,534 98,082
1899 .. e e e . 18,708 8,970 70,893 79,893 98,601
1900.............. e e e 18,205 9,205 71,859 81,064 99,269
1901, ... ..o 15,315 9,148 69,142 78,290 93,605
1902.........0 ... . 13,563 9,123 68,678 77,801 91,364
1903... ... L L e e 14,018 9,304 69,830 79,134 93,152
1904......... .. . ... 13,981 9,236 68,109 | 77,345 91,326
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FISHING SEASON OF 1905.

PRELIMINARY REPORTS OF THE INSPECTORS OF FISHERIES IN THE
DIFFERENT PROVINCES.

GENERAL REMARKS.,

A cursory glance at the following brief reports from the different parts c¢f the
Dominion, will convince the inquirer that the fishing season, just closed in December
last (1905) will even surpass the previous one, the details of which are published in
full in this volume. The aggregate value of the fisheries for the season of 1905 will
probably be the highest ever published in the Fisheries’ reports.

In the Maritime Provinces, while the yield of the cod family might not attain
that of 1904, the high prices now received especially for cod will more than com-
pensate for the shortage in the mid-summer catch of that staple fish. Mackerel was
late in coming to our coasts and few were captured. The Bay of Fundy hernng were
a8 gbundant as in 1904.

The lobster pack will be an average one. The dog-fish nuisance is now being
transformed into a source of revenue; reduction works have been established on the
coast to convert this pest into saleable products.

A glance at some of the reports of the Intelligence Bureau staff published in
Appendix 13 of this volume, will better help to form an idea of the manine products
secured this season in the principal fishing centres, such as Lunepburg, Canso, Ingo-
nish, Cheticamp, &e.

The Lunenburg County fishing fleet (the Gloucester of Canada) numbering about
150 vessels, did not fare as well as last year on the grand banks, showing a shortage
of over two million pounds of deep sea fish.

Manitoba and other western districts, will maintain the good catches of last
year.

British Columbia, especially the Fraser river district, will show one of the larg-
est galmon pack on record. The halibut industry was also very profitable. One may
judge of its extent, when over $300,000 were paid for its railway transportation alone

NOVA SCOTIA.

Inspector A. C. Bertram, of North Sydney, C.B., states, that while the catches in
certain branches of deep sea fish, noticeably cod and mackerel, have been below an
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average catch, the high market prices received for those leading commercial fish
will bring the total values up to that of 1904. Dog-fish and a scarcity of bait are the
reasons for decrease of catch in cod, while the mackerel fishery was a failure on that
section of district No. 1, from Cape St. Lawrence to Fourchu. Usually in autumn, on
this particular coast, the mackerel gill-net fishery is good, but the present autumn,
mackerel appeared in unusual large shoals on the northern coast of Inverness county,
when the local fishermen made good catches and realized good prices.

The several fish-traps along the northeastern coast of Victoria county captured
large quantities of haddock in the early part of the season. Immense shoals of
these fish appeared in shore and followed closely the shore line and were thus taken
in traps. Among the fishermen along that section of the coast, and other sectivus
as well, applications for trap-net licenses for 1906 will be far in excess of any pre-
vious year.

The spring herring fishery was good in the bays and harbour resorts of thosc
fish, and large quantities were purchased by United States, proviucial and St. Pierre
fishermen for bait purposes. The restriction placed on United States bait fishery
by the Newfoundland government caused a larger number of their fishing vessels to-
seek bait in Canadian waters.

This autumn, large numbers of Newfoundlanders came by steamer to Norih
Sydney, and shipped here on board of United States fishing vessels and proceedel
to Bay of Islands and Bon bay to engage in the herring fishing.

The salmon gill-net fishery this year will slightly exceed an.average catch. Ths=
angling of salmon in the Margaree river this season has been the best for twenty-five
years. There has also been good angling in Little river, Cheticamp.

Squid for bait, while very scarce all summer, was plentiful this autumn. The
regulations were well observed, with the exception of the Margaree river, where fre-
quent attempts were made to poach in the pools. Some of the poachers have been con-
victed and imprisoned.

Inspector R. Hockin, of Pictou, says that the statistical reports for the year
1905, in district No. 2, will show that the quantity of lobsters taken was about the same
as last year. The mackerel fishery, however, will show a decrease of about 40 per cent.
Herring, an increase of about 10 per cent. Codfish, a decrease of 20 per cent; while
of haddock, pollock and hake, there will be shown a considerable increase. So that
the result of the catch of the whole cod family is expected to be about equal to that
of last year.

There is a large increase in the quantity of halibut.

The salmon fishery will also show an increase, but this has been a disastrous
s2ar for this fishery; the rivers in this district for many years (some say forty) have
not been known to be so low during the time this fish frequent them for spawning,
and the protection of the fish was beyond the means available.

The shad fishery has been a failure, and drastic measures appear to be necessary

to recuperate this valuable fishery.
22—k
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The catch of gaspereaux was about the same as last year, but is very small com-
pared with that of ten years ago.

Other fisheries have been about normal.

NEW BRUNSWICK.

Inspector J. H. Pratt, of Si. Andrews, states that the catch will be equal to that
of 1904, with very little difference in the financial returns received by the fishermen.
‘The herring fishery is the principal one in these waters, and although the small her-
ring for sardine purposes were as plentiful as in any previous season, the prices paid
for them by the canning factorics kept as low as $1.50 per hogshead for several
months, leaving little, if any, profit for the many weir owners. This season the
famous herring fishing ground for large herring, to the southward of the island of
Grand Manan, known as the ‘ripplings,’ gave very large catches to those fishermen
who ventured there, and it is generally admitted by them that the ripplings’ gave
better fishing this season than it has for fully fifteen years.

Pollock will show a catch fully equal to last season, as many weirs caught pollock
as well as herring, one weir, for instance, catching as many as 1,000 quintals during
the season. Our fishermen received a higher price for pollock than ever before.

Cod, hake, and haddock brought remunerative prices to our fishermen all the
season, cod fully averaging $5 per quintal. During a great part of the summer
months hake were quite plentiful, and one week, for instance, some of the fishermen
stated that they could ‘catch all they wanted,” the amount of a person’s catch
being simply according to the size of his boat, and his inclination for work.

In all probability the lobster cateh will show an increase, owing to the large
catches at Grand Manan, which the fishermen attribute to the throwing away of those
under the legal size of 103 inches during the seasons of 1903 and 1904. This grati-
fying catch has had the effect of making the Grand Manan fishermen almost unani-
mous now in their desire to change the present 9-inch size limit to that of 104 inches.
The one season’s trial was sufficient to show them the immense benefit the change
would be to them, financially and otherwise.

The salmon catch on the shores of St. John county and St. John harbour will
show a gratifying increase, not only in the catch, but also the price paid the fisher-

men.

Dog-fish were not as plentiful as in previous seasons, and on this account the
fishermen were enabled to pursue their work without any cessation, as they were com-
pelled to do in previous seasons, when this voracious fish became too treublesome,

The killing of pollock by means of dynamite, most unfortunately, was resumed
again this season by a number of lawless State of Maine fishermen, on their side of
the line, but occasionally, when the Curlew was absent from the district they would
wander over to the Canadian waters for a few hours. Its use as a fish killer is very
effective. In the task of securing information against the guilty parties, it was sur-
prising how backward our fishermen were in giving any assistance. This practice
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was stopped when the inspector went to Eastport and assisted the State of Maine offi-
cials in hunting down all those using the explosive. Three of them were arrested and
fined $200 and six months’ imprisonment, warrants were issued for a number of others,
and this method of procedure stopped the use of dynamite for the season.

Inspector B. A. Chapman, of Moncton, says that in the aggregate the value of
the fisheries will be about up to 4¢hose of last year.

Shad fishing has been of very little importance for some years past.

Salmon have been taken in largely increased quantities almost everywhere, and
this fall, after the season closed, they were swarming, not only in the rivers and
streams, but on the coasts, in such numbers that they were even taken in the mack-
erel nets.

Spring herring were as plentiful as ever, and were caught in immense quantities
for every available use, ineluding increased quantities again smoked. The catch of
fall herring on the Caraguet Miscou banks, was not up to the average.

The catch of codfish is not nearly as large as in 1904, owing to scarcity of bait
in the early part of the season, and the dog-fish nuisance later on. Somethmg should
be done to ensure a permanent supply of bait.

Smelt fishing was not nearly as good last winter as the year previous, and they
were generally of small size, but this season they are reported plentiful and large;
many are being caught by hook and line as well as in gill-nets.

More oysters have been raked this fall than in that of 1904, and prices are higher-
than ever known previously. More hard shell clams (Quahogs) have been raked than
ever, and higher prices for them have prevailed. Some four or five hundred boats
are now engaged in this fishery and if we can properly protect the areas on which
fishing is not allowed (preserved for oysters and spatting) I believe the enormous
output will be maintained.

The pack of lobsters was upwards of two thousand cases in excess of that of 1904,
the increase being more than this on the coasts between Chockpish and Miscou, while
on the inside along the Baie des Chaleurs, especially at Caraquet, it was much smaller.
The canners at these points complain that they cannot commence work nearly so early
in the spring as those on the outside.

The catch of other kinds of fish will prove fully to the average.

Inspector . E. Harrison, of Fredericton, reports the inland fisheries of New
Brunswick quite as satisfactory as in former years. Notwithstanding the quantities
taken in the St. John harbour, the river and its tributaries and the lakes, the supply
seems to keep good, and salmon in particular show indications of improvement. Pos-
gibly on account of the unprecedented dry season and consequent low water in the
‘Rhbine of America,’ it may have been more difficult for salmon to successfully pass
the many nets set near the head of tidal water, but from a report just received from

a fishery officer of the Tobique Salmon Club, it appears that very many have reached
22—E}
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the mouth of the Tobique, but on account of the very low condition of that river,
probably they will spawn in the St. John river. A very pleasing feature, and one appar-
ently new, was the fact that salmon would rise to the fly near Fredericton. Fly-fishing
on the St. John has been tried many times before, but with indifferent success.

Shad were plentiful again this season, and the demand always. seems to exceed
the supply. These fish in the fresh state seem to be the favourite with the public.

Alewives came in the usual large quantities, and those handling them got satis-
factory returns for their labour.

Sturgeon fishing seems to be improving slowly, and slightly better returns are pro-
bable this year.

Generally speaking, it is safe to say that the season has been quite satisfactory..

PRINCE EDWARD ISLAND.

Inspector J. A. Matheson, of Charlottetown, states that a ehortage of from fifteen
to twenty per cent may be expected in lobsters, while some sections of the island ex-
ceeded last season’s pack, the whole will show a shortage.

Codfish and hake were not as plentiful as in former years, with the exception of
East Point, where large catches were taken up to December 10, and owing to the
use of the fish drier, for curing said fish, the fishermen were able to dispose of all
they could catch at remunerative prices.

7 Oysters were a little short of the average catch, which is accounted for by the
increased size limit, as the quality of oysters available of the legal size are limited.

The increased demand for Quahogs has stimulated this fishery, and large quan-
tities have been taken and shipped to the American market. It is now fime that some
restrictions were adopted to regulate the catch of this fish.

Mackerel were very scarce, but those taken were of good quality. Smelt fishing
was not up to that of the past season, owing principally to the severe winter, but
prices ruled high throughout the season.

Herring were taken in sufficient quantities for local purposes.

On the whole, it appears as if values would fall short of last season.

QUEBEC.

Dr, W, Wakeham, officer in charge of the Gulf of St. Lawrence diviston, reports
that the season of 1905 has been a peculiar one. The summer fishery, whether for
cod, herring, or mackerel, was poor over the greater part of the Gulf, and it was only
late in the fall, when most of the fishermen had become disheartened, and had aban-
doned the fishing for more reliable employment on shore, that the fishing, especially
for cod, became good.
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Spring herring appeared on their usual spawning grounds in April and May,
and were as abundant as ever, but they did not remain long in shore. Herring were
uncertain and scarce all the rest of the season in the neighbourhood of the main
fishing station. A considerable run of small herring fish about five or six inches long
—t00 small to be meshed in the nets commonly used—was observed on various parts
.of the coast. On the south shore of the inner Gulf, from Fame Point to Cape Chatte,
mature herring were fairly abundant, and the fishermen on this part of the coast did
well, especially as owing to the general scarcity of herring unusually good prices were
obtained.

The cod fishery began at the usual season, but was never good until quite late in
the fall, after fully three-fourths of the ﬁshern}en had left the coast for the lumber
camps, which they now do at a much earlier date than formerly. The salmon fishery
on the lower north shore, and Labrador was practically nil. Vessels only remained
a few weeks on the coast, when finding that there was nothing for them to do on our
.coast, they left for the outer or main Labrador. Those who received good berths be-
tween Belle Isle, and Cape Harrington, did unusually well, as the cod were very
abundant on this part of the Labrador. Those who went further north, beyond Cape
Harrington, made poor voyages.

As was the case with the herring, and no doubt due to the presence of these fish
.on the south coast, from Cape de Rosier to Cape Chatte, and even further west, where
of recent years cod are not usually found, the fishing was good. Owing to this
abundant fishery, and the enormously high prices paid (cod having in some cases
fetched as much as $6 per cwt) the fishermen on the coast in question are revelling
in abundance.

The returns from the lobster canners will show a decreased catch on the main-
land of both the south and north shores, and at Anticosti. At the Magdalen islands
the pack will be about an average. The fall fishing at the islands made in September,
did not amount to anything, and when the three years during which the fishing was
allowed as an experiment, has expired, no serious demand will be made for its con-
tinuance.

Dog-fish struck in about August 1, and remained about till the end of Sep-
tember, though they were very numerous, and did a great deal of damage along the
coast from the mouth of Gaspé bay, and into the Bay Chaleur, and at the Magdalen
islands. Over the rest of the division they did not interfere seriously with the fishery,
while when herring and cod were most abundant on the western part of the south
shore, the fishermen did not make any complaint about them. It seems evident,
that in the inner gulf they are backing off, and as this is the most northern limit of
their incursion, on this side of the Atlantic, it must be taken as a a favourable sign.

The salmon fishery should show an increase over that of 1904, though the catch
on the south shore, in Gaspé and Bonaventure counties was better than in 1904, yet
it was considerably below the average. The fish were very late in coming in, in fact,
it was only late in July, when netting on the south coast becomes almost an impos-
sibility on account of the difficulty in keeping the nets clean, that the fish began to



1 UARINE AND FISHERIES

65-6 EDWARD Vii., A. 1906

run in freely. On the north coast, however, the fishing was good all through the sea-
son, the catch in the nets being in many places greater than it was ever known to be
before. It is very probable that salmon from or belonging to the south shore rivers
are crossing to the north coast in search of food; no doubt some of them return to
their native rivers, and this will account for the lateness of the run on the south
'shore; but it is doubtful whether they all do return. As the capelin furnish the prin-
cipal food of the salmon, along shore and near the great estuaries during the early
summer, the practice of taking capelin for manure should without doubt be stopped.

The whaling station of the Quebec Steam Whaling Company was opened for
work at Seven Islands during the summer. Some sixty odd whales were reported to-
have been captured. They were nearly all taken off Seven Islands bay, close by the
station. Though the returns from all branches of the fishery, save the salmon, may
show a decrease in quantity; yet the prices for all kinds of fish have run so enormously
high that fishermen generally are well off. Crops of all kinds were good. The season
was fine, and the fall open, so that with the exception of the north coast below Natash-
quan, where the people are dependent solely on the codfishery which failed, plenty
reigns in the Gulf division.

A large number of United States ‘ bankers’ carried on the cod fishing along the
Labrador between Mount Joli and Belle Isle, where they have, under the treaty, a
right to fish. These vessels were compelled to fish here, because they could not get
bait in Newfoundland as formerly. They made poor fishing, and the quality of fish
they caught was one not suitable to the United States market, where they Tequire
large thick fish such as are unusually taken on the Grand Banks. This fact, coupled
with the collapse of affairs at St. Pierre Miquelon, owing to the impossibility of get-
ting fresh bait, should be an object lesson to our authorities, as to the condition to
which foreign fishermen would be reduced were the supply of fresh bait quite shut off.

Inspector Joseph Riendeau, of Montreal, reports as follows:—

In relation to the district under my supervision, which comprises that part of
the province of Quebec between the County of Champlain and the County of Sou-
langes, included, on the north shore of the St. Lawrence and its tributaries, and
on the south shore from the County of Nicolet to the County of Huntingdon, as far
as the head of Lake St. Francis, and all the tributaries, I refer you to my last yearly
report, and I am sorry to say that all my endeavours have not been crowned with
success.

From Three Rivers to St. Sulpice, which means the counties of Three Rivers,
Maskinongé, Berthier and L’Assomption, notwithstanding all the repeated promises
and my personal representations, the fishermen have acted as if there was no law
regulating the fisheries. This can be explained in a certain measure by the fact that
in most cases, the fishery overseers neglect their duty and do not care about the law
being respected. All kinds of nets are being used, most of them being small meshed
and they cover all the small bays and creeks. This explains the wholesale destruc-
tion of small fish. In many cases the night lines are baited with game-fish. These

abuses are practised especially in the counties of Nicolet and Yamaska on the south
shore.
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In Baie Lavallidre, which is in Yamaska county, the fish go to spawn in the spring
season when the water is high, but: the fishermen take this opportunity to set their nets
amongst the half-submerged bushes and catch them.

For this reason I am of opinion that fishing with nets of any kind should be
stoppad entirely in that part of the country. The same measure might be adopted
for all the bays on the north shore chosen by the fish to spawn.

There are certainly in Lake St. Peter and the bays along the shores 1,500 hoop-
nets, not mentioning gill-nets and seines. Each of these nets is fitted with a leader,
measuring from twenty-five to one hundred fathoms. These nets and leaders are ‘pro-
fusely coated with fresh tar, which gives to the water an oily appearance and consti-
tutes a poison for the fish led into them.

All these abuses are specially noticed on the south shore from the County of
Nicolet to Richelieu County. In the latter county the law is fairly respected with the
-exception that in the spring season, the fishermen use seines in the Richelieu river
from Sorel to St. Ours, where the doré go to spawn. This causes great destruction
of fish life. If nets of all kinds were entirely prohibited in the above named river,
the result would be very satisfactory.

From Sorel to Lachine bridge the law is generally respected on the south side.
The fishery overscers attend to the duties allotted to them, and the fishermen better
understand their own interests.

In Mille-Tles river and Back river, fishing with nets of any description should
be stopped. The destruction in that district is great, but it may be explained by
the fact that the Seminary allows nets in Mile-Tles river. In Lake St. Louis, County
of Chateauguay, the fishing is greatly abused, and since last year, a big reduction
has taken place in the quantity of fish caught; this is due to seining. In Beauhar-
nois on the same lake the overseers take good care that nets and seines are not used.

At Ile Perrault and Ste. Anne de Bellevue on the same lake and on the north
side, seines and nets were used, but on vieiting both these places last spring, I had
those fishing implements removed.

In Lake St. Francis, principally in the County of Soulanges, fishing was prac-
tised with nets when I paid a visit. I saw the overseers in connection with this mat-
ter, with the result that stringent measures were taken and the nets ceased to be used.

At Coteau du Lac, the spearing of eels is practised on a large scale. In my
opinion, this kingd of fishing ought to be prohibited, because the spear is used not only
for eels but for all kinds of fish, and especially the sturgeon.

In Lake of Two Mountains, the abuses are also very noticeable. The fishermen
use all kinds of nets during spawning season, and this is due to the Seminary allow-
ing people to fish in Bay St. Joseph as they do in the Mille-Iles river.

In the lakes of Berthier, Terrebonne and St. Maurice, the law seems to be ignored.
The fishery overseers either do not know their duty or do not want to enforce the law.
The fishermen are allowed the greatest of freedom. As a consequence the destruc-
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tion of trout is considerable. Some are.sent to the Montreal market, which sometimes
do not measure more than three inches.

People complain of the scarcity of fish, but it must not be forgotten that with
all the abuse of fishing, and the number of nefs increasing every year, we cannot
‘expect an increase in the fish. Fishing minnows with nets contributes also in a great
measure to the general destruction of game fish. Most of the people would receive
with satisfaction the news of the prohibition of seining minnows. To give an example
the game-fish such as maskinongé, black bass, doré and trout, did not yield half as
much as in the two previous years.

I respectfully submit that if fishing with nets in all the small rivers and bays
where the fish go to spawn was prohibited in the spring season, great advantages
ghould follow immediately.

I was proud last spring to report to you a general and great improvement, all our
endeavours seemed to have achieved a success, unfortunately these favourable signs
have disappeared since the beginning of this fall. For unaccountable reasons the
fishermen have returned to their nefarious habits. Perhaps this is due to the over-
seers not paying sufficient attention to obtaining true obedience to the law. That
is the only reason I can allege.

Inspector A. H. Belliveau, of Ottawa, who has charge of the inland district of
Quebec, expects another falling off in the aggregate yield of fish for the season just
closed. The better grades of fish are steadily being depleted, even the coarser kinds
are now becoming scarcer. Exhaustive fishing in the past and indiscriminate use
of small gear naturally lead to the capture of immature fish.

As the commercial fishing carried on during 1904, in Lakes St. Jean and Temis-
caming has been curtailed and checked by the new provincial Minister of Fisheries,
the aggregate catch wilk be decreased in those waters in a like proportion. If all the
proposed restrictions recently adopted at the Fisheries Congress in Montreal are car-
ried out and enforced in the inland waters of Quebec, the decrease now noted in the
fisheries production will still be more pronounced in future years, as the tendency will
be to replace the existing commercial fishing by domestic and sportive fishing. While
the present limited supply of coarse fish is not sufficient to keep up a profitable com-
mercial industry, with care and efficient protection, it might for years yet, furnish
the domestic consumption at least in the immediate vicinity of the most extensive
fishing grounds.

It is to be hoped that the federal and provincial authorities will agree on the
adoption and enforcement of the necessary restrictive measures, which might still be
conducive to a partial restoration of the former abundance of the finny tribe in the
lakes and streams of the province.

To retaliate because Missisquoi bay was not reserved from netting, the State of
New York prohibited the shipping of fish from that vicinity within its boundary.
However, most of the fishing was over before this restrictive measure could be en-
forced. As it also comprised the fish of Richelieu river, it greatly annoyed, for a
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time, the owners of the famous Iberville eel-weirs to whom Fulton market was then
closed. However, other markets were soon found in the west which proved more
profitable than the New York ones, and in the future it remains very doubtful whether
any more eels will be shipped east. The eels were as plentiful as ever, but in the fall
the water was so high that the fishing season was somewhat shortened.

A noticeable incident this summer was the abundance of black bass in the upper
waters of Richelieu river. In the vicinity of St. Jean and Iberville a single angler
would capture two or three dozens of good sized ones in a comparatively short time.
Below the Chambly dam they were scarce, which would indicate that these fish came
from Missisquoi bay and not from the St. Lawrence.

ONTARIO.

Inspector J. M. Hurley, of Belleville, says:—The district comprising my inspec-
torate is a large one, and during the year I have visited a good many lakes, with a
view of ascertaining the conditions existing as well as the manner in which the
fishery regulations were peing complied with.

I found evidence of some minor irregularities, but on the whole illegal fishing
was not carried on extensively. 1 might refer to the present close season for salmon
trout and whitefish, viz., the month of November. This period no doubt covers the
spawning season of nearly all the whitefish, but many salmon trout spawn earlier;
in some lakes as early as October 20. This question of close seasons for the various
species of fish is wortby of the department’s serious consideration.

Whilst the fishing in the eastern district of the province is largely angling and
trolling, the commercial fishing is of great importance, and I am pleased to be able
to report an average catch of all kinds of fish. Bass were this year very plentiful,
some splendid sport having been experienced on the Bay of Quinté as well as on all
waters frequented by anglers in search of the gameful black bass.

The Bass pond conducted by the federal government at Point Ann on the Bay of
Quinté has again produced good results, and in addition to the quantities of young
fish liberated in the Bay of Quinté waters, in all parts of the country, suited to the
small-mouthed black bass, have been restocked.

The protection of inland lakes in the spring, during the close season for bass and
pickerel is inadeguate and numbers of pickerel are slaughtered at this season of the
year and to this cause, can be largely traced the depletion of this valuable fishery.

The enforcing of the regulation prohibiting the escape of sawdust into streams
gshould also reccive more attention in the spring as this is the season when the local
mills are sawing logs and no provision is made to prevent the sawdust going into the
water.

Inspector 0. B. Sheppard, of Toronto, says :—Commercial fishing in my dis-
trict this year, especially in international waters, as far as 1 can learn, has been fairly
ratisfactory, but in the aggregate will show 2 decrease from the last few yeats. This
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is only what may be expected under the present license system, which, to my mind,
allows a greater number of licenses than the fisheries can stand. The rod and line
fishing, especially in the inland waters, shows a very marked decrease, and unless
special and drastic legislation is made and rigidly enforced, this diminution will con-
finue from year to year. I would again emphasize my former report that no netting
of any kind should be allowed in waters where game fish are taken and that more
breeding ground should be set apart not only for game fish but commercial fish as well.
As the popu’ation of the country increases and the tourists become more numerous,
greater quantities of both game and commercial fish are taken out of the waters and
the supply greatly diminishing, cannot but result in a very few years in serious falling
off of the catch. The most serious problem to be dealt with at the present time is the
enormous increase of carp both in international and inland waters. Whether any-
thing ecan be done to stop this increase, I am unable to say, but I am satisfied that if
they are allowed to go on as at present the result will be most disastrous to all fish-
eries, and I believe that in a very few years they will be practically the only fish to
be found in Canadian waters either international or inland where they have been in-
troduced. This is a question that should be taken up both by the Dominion and pro-
vineial governments with a view to finding out, if some means of extermination can-
not be devised. They have increased to such an extent that it seems almost a hope-
less task, but in another yeam or two it will be a hopeless one. Not only are they a
most serious menace to our fisheries, but to the wild fowl that frequent our waters
as they are destroying the wild rice, which is the chief food of these birds. A great
many fishways have been placed in the various waters of my division the past year,
which I think will have good results in the future.

The brook or speckled trout fishing has been fairly good in my division the past
season. This has beén materially helped by the various private fish preserves in the
district. which should be encouraged in every way that is not detrimental to the gen-
era] public interest.

The fish protective service has been fairly carried out, but there are many ways
in which this service might be improved.

Inspector A. G. Duncan, of Markville, says: The fisheries of this district are
gradually decreasing, especially the whitefish, trout and sturgeon. This is attributed
to the fact that the regulations governing the fisheries are not complied with by the
fishermen. More nets are used than are granted by the licenses, and this method of
evading the law is made easy for the fishermen by the steam hoisting gear on the
fishing tugs, enabling the fishermen to handle additional quantities of nets.

The tug Gordon Gauthier and nets belonging to the Dominion Fishing Company,
were seized by the Ontario Fishery Department, and a fine of $300 imposed for illegal
fishing. A number of pound-nets, which are called fyke-nets, were also seized, and a
fine of $20 on each net was imposed on the owners. Two fishing companies were also
fined $50 each for buying illegally caught fish.

In tkis :onnection I would recommend that 1o yound or fyke-nets be allowed
east of Little Current to the Bustard islands, as these waters, in iny opinion, supply
the Georgian bay with fish and should be protected.
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American fishing tugs also come into Canadian waters and fish without a license,
and I would recommend that a government official examine at Sault Ste. Marie, before
they are allowed to be removed to the American side, all the fish taken or bought on
the fishing grounds in Lake Superior.

The November close season might be more strictly observed, and in cases where
permits are issued for the packing of herring during this period I would recommend
that an officer be appointed to see that the law is properly complied with, and that
the expenses of this officer be paid by the party to whom the permit is issued.

Another question that to some extent affects the close season is the issuing of
permits for the taking of parent fish for the purpose of procuring fish eggs for fish
breeding establishments that are run as private enterprises. This privilege is open
to abuse and should not be encouraged. I would recommend, however, that in future
such permits, if any are granted, only allow of pound-nets being used for this pur-
pose, and that representatives of the department be in charge to see that the fish are
liberated.

Last season the licenses did not reach the fishermen until the fishing season was
partly over. This delay tends to lessen the value of a license to the fisherman, and
I would advise that all licenses be in the possession of the fishermen before the fishing
season commences, and that no fisherman be allowed to start fishing until he has re-
ceived it.

Inspector Wm. S. Young, of Selkirk, Man., says:—° The fisheries for the province
of Manitoba will be an average yield and will compare favourably with the returns
of 1904. Lake Manitoba being closed to summer fishing, will no doubt cause a falling
off in the catch on that lake, but in the aggregate catch I look for an average season.
During the summer or the commercial season, the weather was anything but satis-
factory; storms prevailed, followed by frost, which closed navigation, on or about
October 25. This prevented the fishermen fromn getting out into their fishing grounds,
thus entailing in some cases heavy losses. Many boats are frozen in at different points
on the lakes in my district, but there has not been up to the present time, the loss of
a boat or the life of any one. In the aggregate the catch of all kinds of fish will com-
pare favourably with the previous season, and I think the prices realized will be a
little better.

NORTHWEST TERRITORIES.

Inspector Harrison S. Young, of Edmonion, reports that the early part of the
year was not favourable to the fishermen. Iarge catches were made, but many fish
were gpoiled for export trade, on account of sudden and frequent thaws. Later in the
season, the fishermen at White Whale and Pigeon lakes did well and rcceived good
prices for their catch. These two lakes are the only ones which are at present fished
for export trade, and then only in the winter. The total catch for the year will be
about the same as last year. This district is settling up very fast. and the grounds
over which I have charge are constantly extending. A large quantity of coarse fish
is killed by hook and line; new and poor settlers greatly appreciate this source of



1vi MARINE AND FISHERIES

5-6 EDWARD VIl., A. 1906

food supply, and are glad to be able to get a meal of even our worst fish, being used
1o even coarser and more inferior fish in their native countries. The shutting up of
creeks in spring has been the greatest trouble to contend with this year. Water in
all lakes and streams has been lower than for years past.

All the whitefish lakes are overrun with pike, and I think means should be taken
1o destroy them in these waters. Where there are no whitefish they are a good fish.

From all over the district I am constantly receiving requests to have lakes and
-creeks stocked with fish, in some cases it is to stock waters where there are no fish, in
.others asking for whitefish or bass, or trout. I would urge on the department the
advisability of establishing a hatchery. There are now branch railroads running
east from Wetaskiwin and Lacombe, and we have the Canadian Northern paralleling
the Saskatckewan river, so that many lakes and creeks are now within easy access of
.a railroad.

BRITISH COLUMBIA.

Inspector C. B. Sword, of New Westminster, says:—* The fishing industry within
the limits to which this district is now confined consist practically wholly of salmon and
halibut, the latter being mainly taken in the northern district No. 2, though the
catch being landed at Vancouver, comes into the returns for district No. 1.

The pack of sockeye salmon on the Fraser river this year is the best since 1901,
.and whi e it will not amount to so much as in that year, would probably have ex-
ceeded it had the canners made sufficient provision in cans, and had it not been for
the difficulty they found in getting inside labour to operate their -machinery to its
full capacity.

The Fraser river sockeye pack will probably amount to 800,000 cases. This, how-
-ever, is merely an estimate, as many of the canneries have not yet got their pack
cased. There was a very late run of a very unusual extent and some of the canneries
took advantage 'of it to fill up their empty cans after the annual close season for sock-
-eyes on September 15. This late run was so heavy that many of the fish reached the
upper spawning grounds at Shuswap and Seton lakes, which is unusual.

There were a considerable number of dog salmon salted for the Japanese market
and als> a large number of cohoes canned, salted and put into cold storage, but it is
oo soon to get any returns as to the respective quantities of these.

The take of halibut will not probably reach the return of last year; the falling
-off, however, is to some extent to be attributed to one of the steamers engaged-in the
fishi ‘g, having been wrecked early in the year.

Inspector John T. Williams, of Port Essington, B.C'., says:—°‘I have to inform
you that this season has again been a most successful one for cannerymen and fisher-
men alike; all the canneries and fisheries were running their full capacity and filled
up, the prices for canned salmon were fair, though not so good as last year, but in
spite of this, it has been a successful season. 1 may say that the run on Rivers inlet
‘was phenomenal, owing, I believe, to the favourable climatic conditions, for several
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days the canners were obliged to lay off the fishing boats altogether, as the inlet was
blocked with salmon, all sockeye, and after they had finished their operations for the
season, immense quantities of sockeye ascended to their spawning grounds on
Oweekayno lake. I may inform you that the revenue for my district this season is
$15,808, resulting from the issue of 1,503 licenses, consisting of commercial, domestic,.
purse and drag seine. Fines amounting to $354 were imposed for, illegal fishing. In
1904, 319,957 cases were packed, and in 1905, 265,600 cases. These figures are only
given approximately, as the cannerymen have not yet completed boxing up.

I have not yet obtained the returns in connection with the dry salted dog salmon,
for Japanese market, but the figures will show an immense increase this season, as
the Japanese have gone extensively into the business erecting salteries and buying
their fish from the Indians, who catch them with gill-nets, having of course first ob-
tained their commercial licenses. The price has again increased since last year. I
Jook for this industry to assume large proportions in my district in the near future.

With regard to the Oulachon catch, this seems to be decreasing, as the few can-
nerymen who salt these small fish have abandoned the business, being unable to secure
a market, the Indians are the principal consumers of that fish.

I am pleased to report most favourably on the work of the cruiser Falcon. We
have made a considerable number of seizures this season. We have a large area of
water to patrol and it is difficult for her to cover all the ground with entire satisfac-
tion.

Referring to the different portions of my district, I may say that Rivers inlet is.
in the most satisfactory condition at the present time, the run, as I said before, having
been phenomenal, the spawning grounds are not trespassed upon by the Indians in any
way, they obtain their winter supply of food in a legitimate manner, and there is com-
paratively no waste of salmon. This season all the streams have been densely popu-

- lated with spawning salmon.

There have been few infringements of the regulations. With regard to the
Skeena, I am pleased to be able to report a fair run of salmon, and that the officers.
sent up by the department to prevent the Indians from barricading the streams, re-
port said streams to be full of spawning salmon, waters that have been depopulated
for many years can be seen swarming with salmon; this has been the most gratifying
to all interested in the welfare of the Skeena.

The Naas also has had about an average run. The obstruction on Majiarden lake
at the head of Naas, has been fully reported upon to the department, and although the
work will be costly, still we hope this winter to have it removed, throwing open an
immense area of spawning ground to salmon that are practically a total loss to the
Naas river. '

With regard to the halibut fisheries in my district, I may say that the banks
in Hecate straits are the most prolific, and after careful consideration and with every
opportunity for personal observation, I have no hesitation in stating that there has
been no decrease in the catch this season, the fish in the aggregate may run lighter
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in weight, and therefore a little smaller, but as compared with last season’s catch
this year shows most satisfactory returns.

Inspector E. G. Taylor, of Nanaimo, B.C., says:—The fisheries carried on in my
division, including, as it does, the whole of Vancouver island and the adjacent islands
and inlets on the mainland, are of the most varied character, and the past year has
witnessed quite a number of new developments. Trap-nets for salmon which were
permitted for the first time last year, have been more extensively used this year, and
with very satisfactory results, many of the nets between Jordan river and Beecher
bay have made large catches of, salmon, chiefly sockeye, on their way to Puget Sound,
and Straits of Georgia; no doubt a large proportion of these fish would have found
their way into the U. S. traps which so thickly stud the shore of Washington state,

‘though some schools appear to have reached the Fraser river by a route which avoided

the American, and seems to have not touched the Canadian traps. It is difficult to
define the course these schools (especially the enormous late run of sockeye) took when
on their way to the Fraser river. Spring salmon, cohoes and other kinds, especially
the first named, were also taken, and all were fresh from the sea, and in condition
and quality could not be surpassed.

The large cannery built by Messrs. Todd & Sons, of Victoria, at Esquimalt, is one
of the finest in the province, ‘and other well equipped canneries owned by the Alberni
Canning Company, and the Clayoquot Sound Canning Company ure operated on the
west coast at Uchucklesit and Clayoquot. The catch of salmon at the canneries is
not affected by the large run of fish to the Fraser river; an ordinary catch was secured
by both these canneries this year.

It is of vital importance that the natural spawning grounds of the salmon be
protected and every effort put forth in this direction, and also in the erection of small
hatcheries for the artificial propagation of salmon in this distriect will benefit the
Canadian canneries only.

The dog salmon fishing was carried on to a great extent this year, a large number
of fishermen were engaged in this industry on the east and west coast of Vancouver
island, and in many of the adjacent inlets on the mainland. I have no doubt that
when the returns are received this will prove to be a banner year in the history of
the dog salmon fishing. The dog salmon are nearly all exported to the Japanese
markets, and this is rapidly becoming a very valuable industry. The whaling enter-
prise of Captain Balcom, at Sechart, Barclay sound, has made a promising beginning,
a great field is open for this remunerative industry.  Sulphur bottoms, hump backs
and many kinds of smaller whales are abundant all around the island.

Many of the men in my district take part in the halibut fishing, which in the
more northern waters is said to be declining somewhat, though productive banks no
doubt exist which have not yet been discovered. The halibut banks along the west
coast of Vancouver island need more protection from the inroads of the poacher.

The herring industry promises to develop into a fishery of very great value and
importance, the coastal waters of my district are probably the most productive in the
world. The shoals of herring running in solid masses into such harbours and bays
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as Nanaimo, Pender, Efingham and Uchucklesit. Mr. Cowie’s visit last year aroused
attention, and his return to Vancouver island this year with a staff of fish-curing ex-
perts and an experienced cooper is likely to stimulate our herring fishery firms fo put
up Scottish cured herring of the highest grade.

The existing uncertainty as to the leasing of oyster beds for the purpose of plant-
ing and cultivation has hampered this industry in recent years, it is to be hoped that
the matter may be put on a satisfactory basis before long. The department’s action
in sending Captain Kemp in charge of a shipment of eastern oysters was a step of
great moment to the industry.

Crabs and prawns are plentiful in the waters of my district, but they are fished
irregularly and principally to supply the local markets.

The lakes and rivers of Vancouver island also abound in sporting fish, and the
past season has been one of the best for the angler.

FISHERIES PROTECTION SERVICE.

The report of the Fisheries Protection Service will be found in Appendix No. 13
of this publication.

The cruiser fleet this year (1905) consisted of the Canada, La C’anadieﬂne, Cur-
lew, Petrel, Osprey and Constance, in the Maritime Provinces, the Vigilant in Lake
Erie, and the Kestrel and Falcon in the British Columbia waters. The above were
assisted by four sea-going steam launches in the patrolling of the Atlantic coast.

The seizure of a couple of fishing vessels and numerous nets are reported by the
captain of the Vigilant.

No less than 107 United States fishing vessels took modus vivendi licenses, the
fees of which amounted to $12,813. '

The long list of 257 United States vessels using our ports, published in this pro-
tection report, demonstrate their importance to these foreign fishermen.
FISHERIES INTELLIGENCE BUREAU.

Detailed reports from the principal reporting stations dispersed on the Atlantic
coast re the movements and capture of sea-fishes concludes Appendix No. 13. They
are prepared by Officer Mackerrow, of the Halifax agency.

OTTAWA FISHERIES EXHIBIT OR MUSEUM.

A list of the specimens exhibited at Fisheries Museum has been prepared by the
curator, Mr. Andrew Halket. This report, forming Appendix No. 14 of this volume,
will be found of interest to persons seeking information on that subject.

THE STAFF.

The outside staff of this branch of the department is more numerous than would
appear at first thought, amounting to 890 employees, subdivided as follows:—
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Twenty inspectors of fisheries, 110 overseers of fisheries with magisterial powers
ex officio, and 444 guardians temporarily employed to assist the overseers in the pro-
tection of fish. The officers in charge of the thirty fish breeding establishments with
their permanent assistants aggregate over seventy employees, not including many
other persons employed for shorter periods during the busy seasons. The officers
and crew of our fleet of cruisers aggregate 246 men.

A complete list of all these different services is given in Appendix No. 15, con-
cluding this report.

A list of the lobster packers of the Maritime Provinces is also published.

THE BEHRING SEA QUESTION AND PELAGIC SEALING.

Early in the year Canada was informed of a proposal by the United States gov-
ernment that Great Britain should agree to a prohibition of killing seals at sea dur-
ing August and September, and that the United States government would, in com-
pensation therefor, consent that such hunting should be permitted during May and
June instead.

Canada’s position was that the regulations under which pelagic sealing is at
present proceeding are those fixed by the award of the Paris Arbitration in 1893, and
which came in force in 1894. Since that time the United States government have
been persistently endeavouring to bring about changes therein because it was found
that the sealers could still pursue their calling, which, it was at first thought would
be sufficiently hampered by the regulations to cause a voluntary relinquishment
thereof.

By the terms of the Paris Award 1t was provided that the regulations should be
submitted to a re-examination every five years, with a view to their amendment, if,
in the opinion of both governments, such amendment were deemed necessary. When
at the expiration of the first term, a conference of experts of Great Britain, Canada
and the United States took place at Washington, the attitude of the United States
governmeat towards pelagic sealing rendered it impossible to reach any change in the
existing regulations, which indeed was not sought by the Canadian government at that
time, except in the direction of a relaxation of the restrictions.

In their advocacy of the present suggestion the United States government re-
iterated the argument as to the starvation of nursing pups, owing to the killing of
female seals by pelagic sealers, but that field had been frequently exploited and
argued and has formed the subject of much expert observation on the islands.

On this point it was regarded sufficient to refer to the joint statement containing
the findings of the conference of experts of Great Britain, Canada, and the United
States held at Washington ir 1897, whose sole duty it was, after close and concerted
observation on the seal islands, to find the facts as they existed from a natural history
standpoint.

These are the last authentic data of which Great Britain or Canada has any knowl-
edge regarding that branch of the question, and it established that many thousands
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of seal pups, alleged to have died of starvation by reason of their mothers being killed
at sea by pelagic sealers, had succumbed to the attack of a parasitic worm known as
uncinaria, at a period of the year before the pelagic sealers operations could possibly
have been felt on the islands, because they had not at that date begun their Behring

sea season.

The next five years at which a re-examination of the Paris regulations might
have been considered, occurred in 1903; but as the United States government had all
along been seeking to compass the entire suppression of pelagic sealing, and as Can-
ada held that industry was already hampered by a maximum amount of restriction
to permit its continuance, nothing was done.

The third term of five years contemplated by the arbitrators will not have been
completed until 1908, when according to their findings the two governments may con-
sider the necessity, if any, for a change in the regulations. That time, however, is
two years hence, and although Canada was justified in taking the ground that no sug-
gestion of chiange in the regulations should be considered or discussed at least until
the expiration of that term, the practical effect of the specific proposal made by the
United States, which, at first sight, might appear to the uninitiated as a reasonable
compromise in substituting two spring for two summer months operation, was pointed
out.

The Paris regulations provide a close season during which the hunting of seals
is prohibited within the limits covered by the Award. This close season embraces the
months of May, June and July, and the United States proposed that the sealers should
be permitted to kill seals during the two months-—May and June—providing they
relinquished the months of August and September.

This was regarded as a further restriction on the industry which would effectually
destroy the sealing business.

There is no sealing during May and June, because the seals at that time are
travelling towards Behring Sea, constantly changing their positions and rendering it
impossible to secure even fair catches, whereas the most valuable sealing months of
the season are August and September in Behring Sea. Hence the substitiition of
May and June for August and September, instead of affording a compensating
equivalent, would involve the relinquishment of the two most profitable months in
the year for two of the most unprofitable ones.

Moreover, the industry even as at present conducted, necessitates arrangements
for the retention of expert assistance during May and June by paying wages for these
two idle months, which expedient would be utterly out of the question under the con-
ditions which would follow acceptance of the proposal.

As July would still be a close season month, the arrangement would effectually
terminate pelagic sealing on April 80, since the months of May and June as previ-
ously explained would be practically useless, even if tried.

22—F
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The proposal not being one which could meet with the approval of Canada, its
rejection as conflicting with the interests of Canadians now operating under the terms
of the Paris Award was recommended.

The fleet which cleared from Victoria to participate in the pelagic sealing in-
dustry during 1905, numbered 18 against 23 for 1904, and 26 for 1903. Tt represented
an aggregate tonnage of 1,233 tons register, with crews comprising 188 white men
and 309 Indian hunters, employing 55 boats and 149 canoes.

During the season’s sealing operations, beginning in January and ending with
the month of September, these vessels so distributed their work that twelve of them
participated in the North American coast fishery, against 19 in 1904; seventeen in the
Behring Sea fishery, the same number as in 1904, and five on the Asiatic side and in
the vicinity of the Russian Seal islands off the Kamtchatkan coast against 6 in 1904.

One of the 18 vessels which cleared, the Fawn, belonging to the Victoria Sealing
Company, is reported missing, and it is feared that she must be lost with all hands
on board.

The catch of the 17 vessels which returned to Victoria is summarized as fol-
lows:—

North American coast catch...... ...... ......... e 2,779
Behring Sea catch.... ...... .. .ciiiiit il e 8,576
Asiatic catech........ ....... et e e 1,651

Total. ..oov e ie it e 13,006

To this should be added the catch of the Indians along the inshores of British
'Columbia, amounting this year to only 792 skins against 1,501 last year, when the
total yield of the fur seal fishery by Canadians on the North Pacific ocean will aggre-
gate 13,793 skins against 14,646 in 1904, and 14,701 in 1903.

A comparison of the catch shows very favourably for the present season since the
17 vessels engaged in 1905 secured an average catch of 765 skins against an average
of 626 skins taken by the 21 vessels which operated in 1904.

PROVINCIAL AND DOMINION JURISDICTION.

While the question of provincial and Dominion administration in regard to fish-
eries is still sub judice and some working arrangement by mutual consent will, it is
hoped, be arrived at within a reasonable time, it is not opportune to make any lengthy
reference to the matter. When, however, so important an organization as the Ameri-
can Fisheries Sociéty has publicly stated its views that the Federal Government at
Washington should have sole and supreme jurisdiction over the fisheries of the great
lakes and interstate waters between the various states, it needs no argument to show
the immense advantages that must accrue if in the Dominion Government should be
finally vested the control, regulation and licensing of all commercial fisheries in
Canada. The influential society referred to declared that such undisputed authority, if
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possessed by the Federal Government, ‘ would certainly solve the prublem of poaching,
for under control of the government the fishermen would have to respect the laws of
both countries, instead of trying to comply with laws of different states and
international poaching, it would remove all confusion as to the limits of the condi-
tions attached to licenses, the overlapping of prohibited seasons when fishing may not
be carried on, the ineffective surveillance and detection of violations which obtains at
present owing to confusion as to the limits of the two authorities, and would in every
way conduce to the prosperity, preservation and healthy expansion of the various
great fishing industries in inland waters and along the sea-coast.

I have the honour to be, sir,

Your obedient servant,

F¥. GOURDEAU, Lt.-Col.,
Deputy Minister of Marine and Fisheres.

22—¥F%
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SPECIAL APPENDED REPORTS

THE WHALING INDUSTRY AND THE CETACEA OF CANADA.

By Proressor E. E. PRINCE, DoMINION COMMISSIONER OF FISHERIES, OTTAWA,

Public attention has been so prominently directed to the valuable whaling re-
sources of Canada, and so many inquiries are being made upon~ the subject that a
brief report upon our whales and upon the possibilities of our whale industries could.
not be more opportune than at present.

On the Pacific, as well as on the Atlantic shores of Cansada projects are now
afoot for the prosecution of whale hunting, and the utilization of whale economic pro-
ducts.

No less than seventeen kinds of the fifty species described by naturalists have been
recorded in the waters of Canada, yet the whale fishery has never been developed to any
adequate extent in the maritime provinces, in British Columbia or on our Arctic shores.
The rich whaling grounds of the extreme northern waters, Hudson bay, the vicinity of
Franklin Land, and the seas off the. Mackenzie river estuary, though unsurpassed
for their abundance of the most valuable of these huge monsters of the deep, have
been exploited chiefly by European and United States whalers, and with the excep-
iion of Gaspé, and a few scattered centres in the Gulf of St. Lawrence, no residents
in Canada have taken any considerable part in that most remarkable and profitable
of old maritime pursuits, whale hunting. In 1895 I called public attention to these
priceless products of our Arctic and other seas, and pointed to the startling fact that
in Canadian waters were the last resorts of the Arctic baleen whale, the walrus, and
other valuable marine creatures. In an account which I prepared for the Canadian
handbook of the British Association for the Advancement of Science, 1897, I made
passing reference to possible whaling industries, especially the utilization of the
beluga or white whale and various species, in the Gulf of St. Lawrence and other
readily accessible resorts of these large marine mammals.

During the last seven years whaling has been pursued with unwonted energy in
Newfoundland owing to the enterprise of firms stimulated or controlled by United
States citizens. From 1,000 to as many as 1,200% whales have been killed annually
in recent years in the waters surrounding Britain’s oldest colony, and as I stated in
an address last yeart, ¢the companies carrying on the enterprise with adequate means
and methods of utilization, have paid dividends of from 40 to 50 per cent per annum,
while other firms prepared to only partially utilize the numerous products of the
whale, or confining their operations to the manufacture of whale oil only, have been
able to easily pay 6 to 7 per cent, besides adding substantially to their reserve funds
each season. Some Norwegian concerns, it may be added, have paid as much as 300
to 400 per cent a few years ago. These enormous returns are due to the fact that the
most recent methods of killing allow.of the taking of the large and very numerous

+ Lit. and Sci. Society of Ottawa, Sesssion 1904-5.
*The number given for 1905 is 1,200 whales, and for 1904 about 1,000 in Newfoundland waters,
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inferior whales, which were formerly neglécted, while the adoption of mechanical
reduction processes secures the utilization not only of the blubber and whalebone, but
of the flesh, blood, massive viscera, &c., formerly cast away to be disposed of by
voracious sharks, seals, &c. Now, however, not a scrap of these materials is wasted,
and to the by-products is largely due the vastly increased profits referred to.

Of the sea’s living inhabitants, regarded as marketable commodities, the whale
tribe includes, not only the largest, but by far the most valuable examples. It is
therefore hardly credible, in view of the fact that no country on the face of the globe
has whaling areas to compare with those of Canada, that the whales should have been
largely ignored by us, or rather, been left for other countries to profit by, thus be-
stowing on them immense wealth, which could have been retained by our own people.

PRESENT AND PAST ABUNDANCE IN CANADA.

From the earliest times, travellers and explorers voyaging in Canadian seas have
- noted the -remarkable abundance of various species of whales in the Atlantic and
Pacific, and especially the northern waters.

Jacques Cartier and his crew in 1535 saw more whales in the St. Lawrence estuary
near Anticosti than they could remember ever having seen before. John Davis in
1587 met a great many whales in August off the Labrador coast, and later travellers,
such as Charlevoix, described multitudes of these great creatures off Matane and
Tadousac, nearly 200 miles west of Anticosti.

Occasionally specimens wander much further west, as in October, 1833, when a
whalebone whale ascended as far as Montreal, a distance of over 600 miles from the
Gulf, 80 or 100 miles of which is fresh water, and being pursued by a number of
boats, was at last taken at Boucherville. In 1901 a small rorqual 83 feet long passed
up the St. Lawrence to Montreal, where it was seen for some time by thousands of
citizens disporting itself opposite the city below which it was stranded and died.

From the sixteenth century onward hundreds of French, Basque and English
vessels mainly bent on taking cod, captured also seals, walruses, and whales. Of
300 or 400 of these vessels referred to by Richard Hakluyt in 1578, no fewer than 30
of them were Biscayan whalers. Whales were found off the New England coast, in-
deed hump-backs (ngaptem) occurred off the Bermudas, but authorities have raised
doubts as to the identity of reported baleen whales, in the Gulf of St. Lawrence and
south, with the right whale of Greenland and the Arctic seas. Kschricht went fully
into the matter and favours the view that it was a different baleen whale. ‘ The ex-
istence, however, of a right-whale, he says, * with comparatively short bone in the
seas round Newfoundland, does not, of course preclude the appearance of the Green-
land whale in the same sea.’” From these waters it 'appears now to be entirely absent.
The territorial waters of British Columbia have been long regarded as famous re-
sorts of valuable whales. Explorers in past times make constant reference to that
important fact. “ Hitherto,” as I recently stated in an exhaustive article on British
Columbia fisheries in the annual number of the ¢ Pacific Fisherman’ (Seattle, January,
1906), the schools of whales have been of no value to the province whatever, but the
action of the Dominien Government, by its encouragement of whale factories on
modern principles will create in a few years a vast and remunerative industry all
slong the coast. A trip from Victoria to the Naas river suffices to show how plentiful
these valuable creatures are, as whales may be seen ‘blowing’ in schools of from
two to tw nty individuals, all the way from the Straits of Georgia north.”

EARLY EXTERMINATION POSSIBLE.

Whaling is, however, a doomed industry unless restraints are placed on foreign
poaching, and wise measures taken without delay to secure the perpetuity of the
fishery as a permanent and paying enterprise of Canada. It is no doubt true that the



THE WHALING INDUSTRY, BTC. Ixix

SESSIONAL PAPER No. 22

money returns of whaling shows an increase in recent years, but this is partly due
to the disproportionate rise in the value of certain whale products, and partly to
frenzied efforts by whalers, a ‘last great onslaught’ much like the final attack in a
prolonged struggle, when in spite of the reduced numbers of the belligerents the num-
ber of killed is yet greater than at earlier stages in the campaign.¥* Whales must
succumb for two principal reasons just as the herds of wild elephants are practically
extinet in Africa. First, their numbers must always have been limited, owing to their
size, habits, peculiar food and slow growth. If no enemy of the whale tribe existed
these huge creatures could never have increased like deer or rabbits, their power of
surviving unfavourable conditions of life being so small. Secondly, their low rate of
increase—one calf or young whale being usually produced at birth in probably every
third year. No animals produce so few young and reach maturity so slowly.

Professor W. C. McIntosh in his widely-known work, ¢ The Resources of the Sea,’
which on the whole favours the inexhaustibility of the fish supply in the oceans of the
world, says of the whale tribe : ¢ The resources of the sea, however, are limited in
the case of the large air breathing forms pursued by man, such as the right-whale or
bow-head, which has steadily decreased in numbers during the present century. The
reckless slaughter of the young whales accompanying their dams, a sure method of
capturing the unfortunate and solicitous mothers, has intensified the effect of this
cager chase by various nations for whalebone and oil. Producing but a single young
one at a birth, this huge and harmless mammal will probably disappear unless meas-
ures are taken for its preservation. The same may be said of other whalebone whales
which are pursued for profit, and of the dugong and manatee, the oil, skin, and
skeletons of which are of value. The huge Pacific grey whale (Rhachinectes glaucus)
of the lagoons of the California coast, has, indeed, been entirely destroyed by man.

The effect of the slaughter of hundreds of the ca’ing whale (Globiocephalus
melas) is not so clear, but the xiphioid whales captured in the north seas for their
oil are in great danger. In no species has the inability of recuperation from constant
attacks been better illustrated than in the sperm whale, the numbers of which have
been seriously diminished within recent times.” The eaptures in former days are
truly astonishing to contemplate. Professor Lilljeborg, of Upsala, an eminent au-
thority, speaks of their slaughter by hundreds of thousands in past centuries, and we
have reliable records that the Dutch whalers in Davis Straits and other Arctic hunt-
ing groundis killed 6,896 huge baleen whales between 1719 and 1778. While Professor
X¥schricht recorded the killing of 3,391 of these valuable creatures in four years
(1827 to 1830), and added, ‘the persecution was carried on with great success, and
very extensively, until the profits....began to diminish, and the fishing trade to
dwindle away, till it reached its present (1861) comparatively unimportant state......
If we ask what influence this violent war of extermination, continued during more
than a century, has had upon it, we see that the whale until this day appears within
precisely the same limits in which it was found at the beginning of the persecution,
but in numbers so diminished that the fishing at least in the ordinary method. .....
will hardly repay the trouble and expenses attending it, the whales, therefore, are
in peculiar danger of extermination under modern destructive and systematic methods,
if unrestricted.

WHALES ARE NOT FISH.

All the whale tribe are comumercially valuable, indeed, increasingly so; but they
are also profoundly interesting both to the scientific man and the ordinary observer.
They are the last of the leviathans which flourished in the seas of past geological
ages before the advent of their arch-enemy, man. They are so fish-like that even

* The seventeen North :Atlantic U.S. sperm whaling vessels brought 9,650 barrels of oil last
season, the largest returns for many years, taking into account the number of boats engaged.
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well-informed persons speak of them as fishes, and the professional whalers always
refer to them as ‘fish’ and their calling as ‘ whale fishing,’ although it would be as
correct to call a beaver, or a moose, a fish, and speak of beaver or moose fishing, be-
cause these animals so frequently resort to the water. Not one of the chief charac-
teristics of the fish tribe applies to the whales except their boat-like form, ‘their paddle-
like hands or flippers, and their double-fluked tail. Fishes are somewhat cold blooded,
usually clothed with scales, breathe by gills, produce in the majority of species, eggs,
never possess hair, and do not require to come-to the surface of the water to breathe.
Whales on the contrary have warm, indeed very hot blood, their skin is smooth and
pliable, and some parts in early life are hairy*, while their young are born alive, and
suckled like calves, and resort to the water’s surface at short intervals, of necessity
in order to empty and refill their capacious lungs. When whales are stranded they per-
ish miserably, not owing to the clogging of the gills, as in the case of a fish, but from
‘njury to their unwieldy bodies and from hunger, and most probably terror, as they
are with one or two notable exceptions most timid creatures.

HUGE DIMENSIONS OF WHALES.

Their monstrous dimensions are an impressive feature. In length they range from
four or five feet (the porpoises of the Amazon and Ganges—fresh water whales—for
example) to 80 or 40 feet, up to 80, 90-or 100 feet. No doubt there has been much ex-
aggeration in descriptions of the size of whales, but on reliable authority one was
seen at close quarters several times this year (1905) off Barclay Sound, Vancouver
Island, which was estimated to be not less than 110 feet long. It was a sulphur-bottom
whale (Balenoptera sulfureus). In the fall of 1903 the whaling steamer Humber har-
pooned a finner or rorqual of the same length (110 feet) in the North Atlantic, and it
towed the steamer at the rate of seven miles an hour, though the engines were reversed at
full speed, creating a retrograde movement equal to eight miles per hour, and the whale
did not weaken for twenty-nine hours. At the shoulder, one of these monsters will
measure 12 to 15 feet; the tail, which is horizontal, measures 18 to 20 feet across,
and the flipper or hands are from 7 to 15 feet long—the last measurement being that
ot the hump-back (Megaptera boops or longimana). Professor Owen gave in his book
on ‘The Skeleton and Teeth, a figure of a rorqual (Balenopiera musculus) 96 feet
iong, while Scoresby’s well known whale stranded at North Berwick was 78 feet long
and weighed 140 tons, though there are records of whales whose total weight ap-
proached 250 tons. The Bowheads or Arctic right-whales are not so large as the less
valuable rorquals, though they range from 50 to 60 feet and may even be 70 feet in
length. The monstrous mammoth is diminutive’ when compared with the largest
whales. Thus the huge mammoth or hairy elephant in the Imperial Museum at St.
Petersburg is 9 feet 3 inches high and about 10 feet long, while the still finer example,
in the Chicago Museum, is 9 feet 6 inches high, and nearly 12 feet in longitudinal
measurement. A whale was captured 8 or 9 years ago on the Scottish coast, with a
har;oon in its body which had been 50 years out of use, thus indicating that their
great age is in keeping with their huge size.

BREATHING OR SPOUTING OF WHALES.

The method of breathing or spouting as it is called, is so remarkable in
whales and so generally misunderstood that a brief reference to it is necessary.
Artists so frequently picture whales in the act of throwing up lofty fountains of water,
that it is necessary to point out the impossibility of any whale breathing out water.
Thess creatures breathe out air, their lungs being of enormous size and extending

* A few stiff yellow hairs occur at the tip of both jaws and near the blow-hole; and in
toothed whales hair occurs only along the upper lips.
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much further back than in most air-breathing creatures. The organs are broad and
not divided into lobes, but their substance is so elastic that any air contained in them
can be completely squeezed out, and each lung becomes, as it were, a solid mass. Thus
easily emptied, the lungs are as easily filled, as one well known authority pointed out,
8o closely do the air cells open into each other, that ‘ by blowing into one branch of
the trachea, not only the part to which it immediately goes, but the whole lungs are
filled” The inspiratory muscles and the diaphragm are greatly strengthened and the
latter has a very small tendon. Elastic tissue abounds in the lungs and makes the
expiration process easy. Whales are compelled to come to the surface of the sea to
breathe. If detained under water too long they die. They are drowned, precisely as
a human being is drowned, by -asphixiation and water-choked air passages. The nostril -
or blow-hole (in some cases two nostrils or blow-holes) are situated on the top of the
long ponderous snout, the breathing being called ‘spouting,’ because the breath is
spasmodically forced out like a jet of vapour resembling the snorting of a hard-driven
horse, but on a gigantic scale. Each spout is followed by a sigh like that of the piston
of a mighty Cornish engine. The huge finners or rorquals, the porpoises, belugas, and
others send forth one column, but the Arctic whale, called the bowhead or right-whale,
and the sperm whale or cachalot, force two high columns into the air. As the well-
known Arctic authority, Dr. Brown, has said :—

This ¢ blowing,” so familiar a feature in the cetaceans, but especially in the right
whales, is quite analogous to the breathing of the higher mammals, and the ‘blow-
holes’ are the perfect analogues of the nostrils. It is most erroneously stated that
the whale ejects water from the ‘blow-holes” I have been many times only a few
feet from the whale when ‘blowing,” and, though purposely observing it; could never
see that it ejected from its nostrils anything but the ordinary breath, a fact which
might have almost been deduced from analogy. In the Arctic air this breath is gen-
era ly condensed, and falls upon those close at hand in the form of a dense spray,
which may have led seamen to suppose that this vapour was originally ejected in the
form of water. Occasionally when the whale blows, just as it is rising out of or
sinking in the sea, a little of the superincumbent water may be ejected upwards by
the column of breath, When the whale is wounded in the lungs, or in any of the blood
vessels supplying them, blood, as might be expected, is ejected in the death-throes
along with the breath. When the whaler sees his prey ‘spouting red,” he concludes
that its end is not far distant, for it is then mortally wounded.’

Some of the whales spout- eight or nine times and then go below the surface for
half an hour. The monstrous sperm whale spouts with regularity for three seconds
and then a ten seconds interval follows before the ¢spouts’ recommence. The inter-
vals appear to vary, some whales spouting every thirty seconds, seme every minute and
a-half, while Professor Alex. Macalister observed a Megaptera rising regularly every
two minutes.

Whales have been known to remain down for half an hour—or even an hour and
a-half, a most remarkable thing for an air-breathing animal with warm blood to do.
We know that the pearl-oyster divers after long experience and training can remain
under water for five minutes, but not longer; and the whales are able to keep below
the surface for lengthened periods owing, it is considered, to an enormous develop-
ment of arteries around the spinal cord, especially in the region of the ribs, where the
ribs are articulated to the backbone, also inside the vertebral column, the basis cranii,
and other places, these retia mirabilia, of which the details are given on the next
rage, being present not only as devices for storing blood, but for repeating the heart’s
rythmic impetus, as we find is the case in other gigantic creatures, the elephant for
instance possessing considerable arterial plexuses near the base of the hind limbs
and in other parts of its huge body, these acting as supplementary hearts.*

*In the Sloths which creep in a reversed posture retia are present at the base of the
limbs.
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HEART AND BLOOD CIRCULATION.

The heart and blood circulation are also remarkable. The pumping organ is
large even for such large creatures as whales, the main artery or aorta where it leaves
the heart being of the diameter of a man’s waist, in the great rorquals, while the heart
itself, as Professor Owen stated, ‘ may be more than a yard in transverse diameter
and not much less in length,” while its apex or pointed end is often rounded or indeed
flattened and sometimes partly divided, though far less so than in the dugongs or
Indian sea-cows in which it is deeply cleft. When a whale is injured or harpooned
it bleeds profusely, so abundant is the blood, that the sea becomes reddened for
a considerable area. At each pulsation of the heart 10 to 15 gallons of blood are
driven through the body, this amount per stroke being 240 times the quantity driven
at each heart-beat in man. The hugh heart, capacious arteries and rich vascular
system are necessary to contain the enormous quantity of blood in the whale’s system,
but a very marvellous provision exists in addition for the storage of the fluid. In the
head a network of arteries, supplied by the inner and outer carotids, is found round
the base of the skull, while a similar enormous plexus or network extends into the
canal of the vertebral column®*. Dr. Robert Knox found inside the skull a blood
plexus under the dura mater, which constituted no less than one-half of the contents
of the cranium, and similar coiled masses of arteries lining the sides of the chest
close to the rits. These convoluted intercostal arteries are not branching, but simply
complexly folded as a garden hose-pipe might be coiled up so that as Professor Owen
stated, ‘they can be unravelled and traced o a great length without sending off
branchtes or changing the calibre” These astonishing blood reservoirs no doubt fulfil
several functions, keeping the neural axis and nerve system supplied with oxygenated
blood and retaining a quantity of the same during the lengthy periods of submersion,
when the act of irspiration and purification of the blood is impossible.

WHALE’S MILK.

Whales give birth to living young, usually one calf, though in very rare instances
twins kave been observed. On the Finmarken shore (Norway) ten or twelve years,
ago a female whale was noticed with two calves, but until then no such event had
been observed since 1865. Whalers so rarely have noted such an occurrence that it
must be unusual. Like cattle, the calf is fed with milk which the female whale produces
in quantity. The fluid is very dense, like soft tallow, of a yellowish white colour and
possessing an offensive fishy odour. The mammary glands are two long narrow bodies,
below the blubber, situated on the under side of the body, not on the breast, but a
long way back. Each has a main tube or duct, and terminates in a teat, concealed
in a groove, which no doubt opens widely so that the teat projects for the nourish-
ment of the calf. Professor Owen thought that the muscles near the two milk glands
had little to do with the pressure and ejection of the milk, this being accomplished,
he thought, by the great ‘pressure of the surrounding water....upon the extended
surface of the mammary gland, hence we may readily conceive that when the nipple
is grasped by the mouth of the young, and the pressure removed by the retraction of
the tongue, the milk will be expelled in a copious stream by means of the surrounding
rressure alone, independently of muscular aid.’*

Prominence has recently been given to a proposal to save and utilize the fluid
from the two huge lacteal glands of female whales, several barrels being obtainable

*Knox pointed out in 1834 that the blood plexus filled three-fourths of the spinal canal
and surrounded the spinal marrow and nerves, and was two inches in thickness in some Dlaces.
Dr. John Hunter had described this system in 1787, Dr. Barclay (in the beluga) in 1795, and
Bresebet still later, in 1834.

* Anat. of Vertebrates, Vol. IIL., p. 778.
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from one whale, but this is a revival of a very old proposal made by Professor William
Macdonald, a venerable teacher in the University of St. Andrews half a century ago.
He said that as whales give milk like cows and goats, a large specimen might be
secured by a long chain near such a city as Edinburgh, and supply milk daily to the
city. A quantity of this milk, which I examined when it was being described by
Professor W. C. McIntosh and analysed by Professor Thomas Purdie, did not appear
very inviting though its nutritive qualities were very high. The Greenlanders have
long regarded whales’ milk as an esteemed dainty.

The calf of the various species of whales and porpoises is disproportionately large,
newly-born specimens being recorded, which measured 16 feet in length, while a calf
still suckling was captured which measured about 20 feet in length—it was a baleen
or Arctic whale. In some museums there are specimens (unborn whales) from 2 to
8% or even 8% feet long, but at birth the size is extraordinarily large as stated. From
evidence obtained by scientists the whale is held to produce young every second year,
not annually.

The mother whale has a strong attachment for her young, and often rushes to
certain death to rescue or defend her offspring. Whalers are, indeed, accustomned to
secure the calf first, as they can rely upon the mother before long approaching and
affording an easy opportunity of capture.

WHALES NOT FEROCIOUS.

The whale tribe as a whole are not ‘fierce, destructive monsters,’ as Michael
Drayton described them, and even the popular idea that they are hideous and un-
couth beyond description is far from the truth. The late Professor Blackie once
likened the great Forth Bridge in Scotland to a whale, because of its extreme ugliness,
but no one can watch the movements of a porpoise or a whale gliding with ease and
grace through the water, without realizing their perfect adaptability to the conditions
of life to which they are subject. Sailors’ stories of the ferocity of whales are almost
wholly groundless, although a harpooned specimen in its agony will bound and rush
about with terrific speed and power. By nature they are gentle and even timid, like
most animls of huge size. Newspaper correspondents, ignorant of the true nature
of whales, publish for their eager gaping readers glaring paragraphs of a sensational
nature. Not long ago a British Columbia newspaper published an account of whales,
by some writer not very thoroughly posted in the habits of these monsters, stating
that the rorqual is the fiercest of all the whale tribe, a statement almost as true as
that the lamb is the fiercest of all the sheep tribe! As an example, I clipped from a
paper, a few years ago, the following paragraph, which is a type of newspaper notices
published frequently :(—

¢ DESPERATE ENCOUNTER wiTH WHALES.—Despatches from San Francisco received
at Queenstown yesterday contain intelligence of the arrival at San Francisco of the
whaling barque John Winthrop on October 20, when the captain reported that on
September 23 a large whale was sighted, and two boats were sent to capture it. As
soon as the whale was struck by harpoons it wrecked both the boats, killing three men
and breaking the legs of two others by striking them with its tail. The seamen were
thrown into the sea, but were rescued by a third boat from the ship.’

Even the ancients knew better, and amongst many narratives referring to these
creatures the delightful account of Pliny the younger, telling of Hippo’s enamoured:
dolphin, is an example. The whale’s enormous muscular powers enable it to roll,
leap and plunge, with terrific force when its body is pierced by sharp harpoons. It
will writhe and lash the waves into foam by the tremendous contortions of its mighty
frame in its agony. But the affectionate and harmless nature of whales generally is
remarkable, and instances are not uncommon which show that they have a sociability
and an attachment to each other, stronger perhaps than that of any other living
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mammals. Cases are on record of whales escaping from an imprisoned school which
had been driven through a narrow gully into an inclosed harbour, and those escaping
after lingering about in the open- sea looking out for their comrades, returned to
rejoin their unfortunate companions and were slaughtered by the whalers—evi-
dently declining all opportunity of escaping again and leaving the imprisoned school.
In one case, a large bull-whale escaped and swam out to sea, turning round continhially
as if to induce his companions to follow. Backward and forward he went, while ‘the
men were butchering those impounded in the bay, and, at length, seeing that all his
efforts were in vain, he swiftly swam back to the imprisoned whales, rejoined them
and allowed himself to be killed with the rest. The docility and intelligence of some
of the great whales prompted an old writer to picture tamed and trained whales
harnessed to vessels and speeding across the seas from port to port. A British naval
commander wrote to a London paper a few years ago letters recounting his experi-
ences with whales, and amongst other things, he said:—

¢ One afternoon two of these lovely creatures passed under us amidships. They
spouted a little distance off and dived. While they were doing so they looked like

" two brown hills sporting about with the water breaking all gently round them—not
being a poet I cannot describe their grace—but I have realized that a thing of beauty
is a joy for ever through that scene, though it contained only two whales, a ship and
the ocean. But to come to matter of fact; suppose they had dived when we came in
their way, so as to be level with our bottom, no one would have heard of us again.
What a pity it is that we cannot build a whale with a ram, or something to work like
one, or use them as we do the elephants, for war purposes. ;

¢On the coast of Africa, many years ago, large numbers of black whales kept
round me (I was in a thirty-two foot boat) for two days and a night. Their wash
often gave us an additional roll. I was going to fire at one, but the coxswain beck-
oned me not to, as we should be sent to splinters if I did. They were not so large as
the mid-Atlantics, nor did they impress me so much with their grandeur. However,
this little epistle will prove that they are rather friendly than spiteful. In my youth
I remember a large Atlantic fellow swimming alongside a ship I was in, often right
under the swinging boom.

When H.M.S. Herald visited Moreton bay, some years ago, the natives entreated
the tare not to shoot the small whales abounding in the locality. They were com-
paratively tame, and when & signal was given to them by the natives they drove
schools of fish ashore. The natives struck the water violently with their paddles and,
it is affirmed, the whales did their work like Scottish sheep dogs. Mr. Lee, who had
charge of the famous English aquarium at Brighton, had porpoises on many oceca-
sions in the great tanks, and I myself spent much time watching their lively and
graceful movements in the sea-water aquaria. Mr. Lee cherished the idea that, like
Captain Salvin’s trained cormorants, whales and porpoises could be taught to drive
fish upon Brighton Beach, and thus supply the daily requirements of the aquarium.

They are playful in the highest degree and their colossal gambols are impressive -
to behold. Every one knows how porpoises and larger members of the whale order
will race with steamers when crossing the ocean at high speed; but in the late fall
they are especially lively and even the most monstrous whales will leap entirely out
of the water with a peculiarly wriggling or worm-like movement, ascending perpen-
dicularly high above the surface of the sea, and then helplessly falling back into the
water.

In the North sea, and in the Atlantic, I have on many occasions watched these -
marvellous gambols, the sea being tossed into mountains of white foam in the vicinity
of the leaping monsters. Recently when off Cape Mudge, and in the neighbourhood
of Rivers Inlet, British Columbia,* I saw mighty humpbacks and rorquals ascend

* During my official trip with Captaln Holmes Newcombe in Deecemiber last.
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perpendicularly out of the water, so near to the Dominion cruiser Kestrel that I could
see the ‘reeves’ upon their under surface, and white streams of water coursing down
the whale’s huge sides, like torrents down a precipitous mountain. The dark shining
skin and the peculiar bodily vibrations of the whale, and its slender form viewed in
front or from the dorsum, recalled a gigantic leech springing out of the sea. Time
after time whales will make these great leaps, aided by the powerful horizontally-
placed tail. Sheer animal spirits and playfulness will account for some of these
gymnastics, and late in the fall the female pursued by the male, will act in this
manner, but it is a spectacle that once seen can never be forgotten by the spectator.

THEIR ENORMOUS PROPELLING POWER.

Their enormous locomotive power is due to the muscularity and form of the tail.
Their ordinary rate of- progression is believed to be 12 to 14 miles an hour, and Sir
Wm. Turner, of Edinburgh, has stated that to carry a whale of 74 tons through the
sea at a rate of 12 miles an hour a force of 145 horse power is necessary.

There are few spectacles more weird and impressive than that of a large whale
noiselessly moving through calm water ‘producing only gentle ripples, as he rises
and puffs out a cloud of dense vapour, or again in the rolling waters of a rough sea
suddenly heaving above the waves, like a moving island, exposing his massive smooth
sides for a moment, and sinking again into the trough of the sea, a spectacle seen by
me more than once off the west coast of Ireland.

My first personal experience of the kind was in 1885, and on subsequent occa-
sions, I have been in the close company of some of the largest of existing whales.
My fishery duties had taken me out with the Peterhead (Scotland) herring fleet, and
all day long our crew—the crew of ome of the largest Buchan yawls—had been on
the look-out for ¢ farls,” really the old Norse name ¢ hval’ another form of the name
being the German ¢ Walfisch” Just as day faded we saw white clouds rising here
and there from the water, like jets of steam or puffs of mist. Some shot up very
near, i.e., within 100 or 150 yards, and very soon we saw huge backs, and monster
spreading tails, all around, indeed, we seemed to be surrounded by the gently gliding
monsters. To a novice the sight was somewhat terrifying; but it filled our fishing
crew with delight. It was to them the surest sign of herring shoals. Each puff or
spout was accompanied by a sigh like the gasping of a great engine’s piston. Omne
very large whale rose not more than 8 or 4 yards from the bows of the boat where I
stood, and I could sce his great length—far larger than the ship in which I was sail-
ing. It was so close that I could distinctly see the eye, bright and intelligent, and
small for so huge a creature, like the eye of an ox, but brighter and even gentler in
expression. Its shoulders rose above the waves like a large dark mound, and after
giving a mighty puff, it wheeled over so that I saw the small back fin followed by the
flattened and wide-spreading tail.

FISHERMEN OPPOSE WHALE INDUSTRY.

When in the midst of  farls’ the North sea herring boats, as an established fact,
usually make very large catches of fish, hence the recent proposals to operate
whaling factories, and slaughter the whales has aroused intense opposition from, the
Scottish fishermen, and in a similar way caused a stirring controversy in Norway
some time ago and more recently in Newfoundland. His Majesty’s secretary for
Scotland regarded the feeling as so weighty that he authorized a special commission
to investigate the probable effects of a whaling industry in the waters off the north
of Scotland. The main complaints were two, and it was upon these that the com-
mittee reported in July, 1904, viz.:—

1. That the treatment of the carcases has been the cause of nuisance and danger
4o public health, and even to navigation; and
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2. That it will injure the herring fishing.

As to the first question, the conclusion at which the committee arrived was that
under proper regulations and inspection the industry is not open to objection on the
grounds of nuisance or danger to public health. Regarding the second question, the
committee were of opinion that while unrestricted whaling might be a possible danger
to the herring industry, they were not satisfied that valid reasons had been brought for-
ward for the total prohibition of whaling. They were of opinion that total prohibition
would have consequences more dangerous to the herring fishing industry than regulated
and limited whaling. They recommend that whaling should not be entirely suppressed,
but should be regulated and limited. In the whole matter they came to the conclusion
that the new whaling industry ought to be permitted to continue, but only under limi-
tations and regulations, and that with such limitations and regulations it would not be
a danger to the herring industry.

Such proportions did the antagonistic feeling attain in Norway, that the govern-
ment had to appoint a commission of inquiry to determine whether this was so or not,
and, though the commission’s report was rather against the popular view, the agitation
remained unquelled and last year the Norwegian parliament had to enact a law for-
bidding the prosecution of the whale fishery on its own coast or within its own territo-
rial waters for a period of ten years, in order to satisfy popular clamor, the ¢ whalery’
owners whose property and vested interests were thus summarily treated, being indem-
nified in part for their losses. In Newfoundland the past two years a similar agitation
has been in progress, and the Legislature was deluged with petitions praying for action
by the Government in the premises for fishing, a close time, a buying-out of the fac-
tories, and a regulating of the industry being among the solutions proposed. But the
unexpected decline of the fishery, collapsing from excessive development, resulting
in bankruptcy and loss to many firms rendered less urgent any action. The fishermen
held the opinion that the scarcity of caplin, so valuable in attracting inshore the
valuable schools of cod, and the decrease in the squid, the best of baits, were due to
whaling operations and the killing off of whales. Recent reports state that public dis-
cussions held in St. Johns did not bear out the fishermen’s views of the matter and the
resulting conclusion showed that whaling was not detrimental to fishing interests. It
was argued that the idea of whales affecting the movements of caplin snd squid was
delusive. The whale does not eat squid at all, yet squid has been as scarce as caplin.
If caplin leave the shore because whales are scarce what causes squid to leave?

TIMIDITY OF WHALES.

They are so inquisitive that they will approach vessels without fear, indeed like
the seal tribe they will run great risks in order to satisfy their curiosity and will often
come great distances to gambol round a steamer or sailing boat. But they are also timid
and easily alarmed. They have a habit, the largest whales especially, of floating quietly
without any movement near the sea’s surface in quiet weather. Just the mound-like
nose or the protruding back may be seen; but long before the ordinary steamer can
approach the creature appears to wake up, dive down and with a flip of its mighty tail
descend beyond danger. The well known hunter Captain Campbell McNab, of the lower
St. Lawrence, turned the timidity of the whale tribe to account in a plan for capturing
belugas or white whales in the Gulf of St. Lawrence. He fixed up vibrating rods, the
effeet of which was so unfamiliar that the belugas were terrified. I quote from an
account published two or three years ago before Mr. McNab’s death :—

¢ Sportsmen who have visited the Saguenay will remember how many of these great
white cetaceans may be seen disporting themselves upon the surface of the St. Law-
rence, near the mouth of the former mentioned river. They appear like shapeless masses
of blubber as their arched backs show from time to time above the surface. They are
doubtless attracted to the mouth of the Saguenay by the large number of salmon which
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enter the river throughout the season. As each porpoise is supposed to eat from one
to three barrels of fish per day, it is comparatively easy to form some idea of the fearful
ravages which they make among the salmon, the herring and the cod. They are largely
gregarious, though they frequently hunt their prey in couples. Mr. McNab has often
peered over the edge of an overhanging rock to watch them catching salmon at the
mouth of a stream, and sometimes a long distance up a river where they follow their
prey. They chase a salmon into a shallow and then approach it from either side. The
salmon appears unable to move, as if paralysed by fear. If he attempts to run from one
of his pursuers he falls into the open mouth of the other. The porpoise is equally ex-
pert in fishing for the slippery eel. Mr. McNab opened one of these animals the other
day and found more than forty eels in its stomach. To prevent their wriggling, and
probably also to aid digestion, the porpoise cracks the skull of the eel between his teeth
before swallowing it. )

The porpoises are captured by being imprisoned at low tide on the shoals, over
which they have journeyed when the tide was high, in pursuit of their prey. Hitherto
the difficulty has been to find any barrier strong enough to retain such- enormously
heavy beasts, and so many of them together as are sometimes inclosed. Mr. McNab has
made the interesting discovery that the enormous nets through which they often broke
are not necessary to hold back the porpoises. They are unable to stand the slightest
vibration in the water, and so all that the hunter now finds necessary is to fasten a long,
thin pole like a fishing rod, to a stake in the mouth of the stream, the bay or the es-
tuary within which it is desired to retain the porpoises. They remain to be stranded
and killed upon the shallows rather than venture past the vibrating rod. This sensi-
tiveness is believed to have its seat in the ear of the animal, which has so small an
opening that it might almost have been made with a pin. For years McNab has held
firmly to this theory only to be laughed at for his pains. He has now proved it beyond
peradventure.’

CLASSIFICATION AND ANATOMY.

The order of whales or cetacea has been divided into three sub-orders, viz.:—
(1) Mystacocete, Right-whales, Finners and Hump-backs.
(2) Denticete, Sperm-whales, Beluga, Porpoises.

(8) Zeuglodontia, extinet whales with long snouts and a neck and three kinds of
teeth.

The skeleton of the large whales is very massive, the skull being as large as a
good-sized breakfast table, excepting in the right-whales in which the skull measures
from 17 to 20 feet in length and weighs about a ton. The total weight of the skull
and jaw-bones of a whale, about 50 feet long as given by Professor W. H. Flower, is
over 8,000 lbs., or more than 1§ tons. The ribs are several inches in diameter and 10
to 15 feet long and their number has long been regarded as so constant, that specimens
not agreeing in the number of ribs are regarded as not belonging to the same species.
The number of ribs and vertebre is held to be constant in the different species. Thus
the Arctic right-whale has 13 pairs of ribs, whereas the Japanese and the southern
right-whale have 15 pairs of ribs. Naturalists do not regard them therefore as be-
longing to the same species. Of the fin-back whales, which many authorities have
been inclined to collect together under one species; Balwnoptera rostrata, the pike-
whale, has 11 pairs of ribs, whereas B. musculus, the rorqual, has 15 pairs, and the
rorqual called B. gigas, by Professor Eschricht, the greatest authority on the subject,
has 14 pairs. On the other hand, B. laficeps, which is possibly of the same species
a8 B. robusta of Lilljiborg, for in both the lower jaws are less curved than in the
pike-whale or the great rorqual, the number of ribs is 13 pairs. A Danish school-
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master, Mr. Thomson, studied and figured a ‘killer’ whale, which had 12 ribs on one
side and 11 ribs on the other, ¢a difference,” as Professor Eschricht points out, ©that
seems to denote that the number is not quite constant” The number of bones in the
spinal column is held to be strictly constant, there being 65 bones in the rorqual and 48
in the Arctic right-whale. The bones of the neck are united together, so that the
whales cannot twist or turn their heads. The flippers or fore limbs are really hands,
exhibiting a thumb and four fingers, but in the rorqual and in Pontoporia the thumb
is absent. A common sheath of muscle and skin incloses them, so that they appear
like a fin; but the arm, wrist, and manus, or hand, are all present. There are in many
whales rudimental hind-limbs. In a 64-foot right-whale, the pair of bones repre-
senting the pelvic girdle are 16 inches long, and there are often nodules of bone re-
presenting the free limb or leg. The arched bones, often 12 to 15 feet or more in
length, which have been familiar objects as gate-posts, &c., are the two huge mandi-
bles, which bear massive lips of a remarkable form in the whalebone-whales. The
maxillee and premaxille above, and the curved mandibles below, define a mouth cavity
of vast capacity, in some species not less than 200 cubic feet. The floor is formed
by *the soft cushion-like tongue, which is very full of oil and is attached over most
of its lower surface to the floor of the mouth. In toothed whales teeth may be pre-
sent in the lower jaw only, and are always conical, single-fanged, and numerous®.

WHALEBONE AND BLUBBER DESCRIBED.

In toothless whales the mouth is armed with massive plates of whalebone attached
to the transverse folds of the palatine mucous membrane. These plates are wide at
their attachment, but narrow towards the tip, and on the edge, turned towards the
tongue, a strong fringe of bristles exists. The plates are from 5 to 12 or 15 feet
long, and 12 inches broad, at the widest part. The plates are set in a series one
behind the other, from the front to the back of the mouth, on each side. There are
300 to 400 large plates on each side, and as Prof. Eschricht said, ¢their number is
really the same in the new-born as in the full-grown individual,’ and he added, ¢the
foremost and hindmost lamine of both sets must grow very slowly, for not only in
a 22 feet long female, but even in a 44 feet long quite full grown male, these lamine
were very short, the smallest blades being only 2 inches long.” The longest blades may
reach a length of 15 feet, but it has been found that while the female whale as a rule
is larger than the male, the largest blades of whalebone oceur in the male—and the
blades continue to grow even after the body has reached its full size. The whalebone of
rorquals and humpbacks is very different and commercially far inferior to right-whale
whalebone. It is shorter—often paler in colour and of a less elastic, drier nature.
Whalebone exhibits two portions, when minutely examined, a cortical outer layer, and
an interior medullary part consisting of horny tubes in which soft filaments extend.
In the rorquals these filaments extend very far into the medullary tissue, which is
thus hollowed out, but in the right-whale the filaments are very short, and the horny
tubes are hollow only near the base of the blade, hence the whalebone is more compact
and is of far finer structure. A full-grown Arctic whale will yield about a ton or a
ton and a-half of whalebone, which is valued at about $3,000 per ton. During last
season (1904-5) a San Francisco whaler captured six bow-heads or Arctic whales,
from which 12,000 lbs. of whalebone were taken, a very remunerative result, apart
from the blubber and oil which are of some value, though the oil realizes only half
the price which it brought 40 years ago. Whalebone in drying loses about half its
weight, but it is possible that were the blades, especially those of the dry crisp nature
of the rorqual’s whalebone, soaked for a time in dilute glue or ‘size,” the weight and
elasticity might be increased, and the commercial quality improved.t

* The extinct Zeuglodons had two-fanged teeth with serrated crowns.

% The late Frank Bucklanu said, " 'The hairsof baleen are united one to the other by a kind
of animal glue. By boiling and hammering Ifind the baleen can be reduced to a state of
hair.’-
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The uses of whalebone are remarkable. It is no longer used as a supporting
frame work in ladies’ attire or as ‘ribs’ in umbrellas, but out of it artificial feathers
of exquisite lightness and elasticity, and wigs or ‘toupees’ of a most lasting charac-
ter, are made. Shredded into fine filaments it is woven in with the silk fibres in the
manufacture of the finest French silk fabrics, imparting buoyancy and elasticity to
ihe rich materials, and greatly enhancing their value. Underneath the smooth dark
epidermis occurs, in all the whale tribe, a dense layer of fatty tissue or blubber, an
immensely thickened ‘panniculus adiposus,” which forms a blanket around the body,
retaining heat in the midst of the icy Arctic waters. This layer of fat is present in
all mammals excepting the hare (Lepus); and in the bear family (Urside) it is very
thick, especially before winter hibernation. Usually the epidermis can be easily
detached from the fatty layer beneath, but in the whales, porpoises, &ec., the network
of strong fibres, in which the oily matter is stored, is closely attached to the outer
skin, and sharp knives or spades are used to separate it. The blubber may range from
an inch, in the porpoises, to 5 or 6 inches in the rorquals, or 5 to 8 or 10 inches, but
in the right whales it is 14 or 15 inches or more, indeed the famous Scottish whaler
Captain David Gray wrote to Frank Buckland respecting one large whale taken by
him, ¢his blubber measured 22 inches thick along the back.” The best quality of oil
tried out of whale’s blubber is used for soap-making, ointments and the like, while
the inferor grades are sold to tanners, very little is now used for illumination pur-
poses, but chiefly for oiling machinery, &c. It is of special value in the manufacture
of jute, as a lubricant in working the fibre. Hence Dundee whaling and Dundee jute
industries were mutually associated.

While the toothed whales live upon fish, squid, and other marine creatures of
some size, certain species like the killer (Orca) attacking seals and even larger whales,
the great whalebone whales are wholly non-predaceous. The huge mouth of the right-
whale or the rorqual takes in a mass of water full of floating molluscs, shrimps, jelly
fishes, and in Arctic waters, pteropods and heteropods, and on closing the jaws and
elevating the great flabby tongue, the contents of the mouth are pressed against the
sieve-like arrangement of whalebone plates, which aet as a strainer. The water is
squeezed between the bristly plates, but every particle of solid matter is retained and
swallowed. The rorquals and shoals of cetaceans which follow the herring are, as
Dr. Harry Goodsir pointed out to Dr. Robt. Knox, feeding on the same food as the
herring themselves, viz., the minute copepods, &c., known to Scottish fishermen as
‘maidre’ or ‘maither,” as Knox himself had surmised in 1843, never having found
any fish in the stomachs of large whales he had examined.

SPERM WHALES.

Of the toothed whales the cachalot or sperm-whale is the most valuable*. It is
unfrequent in the more northerly waters, indeed it is absent from the Polar seas, and
prefers more temperate and equatorial latitudes. It is occasionally seen off the British -
Isles, a large one being recorded in 1769 in the Firth of Forth, and a male specimen
£€ feet long was cast ashore in 1825 off the Yorkshire coast, the skeleton of which is
preserved at Burton Constable, and a 70 feet example off Caithnesshire in August,
1863, but reliable records of its occurrence in Canadian waters are rare. That it
inhabits our seas both on the Pacific and Atlantic is well-known, and a fine specimen
was taken two years ago off the Newfoundland coast, but unfortunately it was not
recognized as a sperm-whale until a great part of the valuable spermaceti had been
wasted. The head is enormous, occupying one-third of the length of the body. Its
Luge size is due to the great chamber or ‘case’ which may be called the forchead of
the whale. It is a network of fibrous bands inside, and the interspaces are filled

* Callignathus simus, Owen and Kogie Floweri; Gill, the latter only 12 feet in length, aro
close allies of Physeter macrocephalus, the common cachalot or sperm-whale.
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with a clear watery fluid which crystallizes into white spermaceti—a semi-transparent,
brittle lamellar material long used for making the best wax candles. It is regarded
as a cetylate of oxide of cetyle, and after crystallization leaves a clear yellow oil
as residue. The thick blubber yields sperm oil. The Caithness specimen already men-
tioned, produced 1,620 gallons of oil and blubber. On each side of the lower jaw
occur 22 or more beautiful ivory teeth, and they are used for tearing up squids and
cuttle-fish upon which it largely feeds. The purpose of the enormous head is not
easy to decide, unless it be to act as a buffer and thus save the brain and skull
from danger of concussion. The sperm-whale cannot see directly in front,
and one which by accident ascended a narrow arm of the sea in Scotland across
which a bridge had been built, caught its huge snout against the bridge, and
carried the structure bodily away on the top of its head. They often bump
against vessels out at sea. Sir J. E. Alexander tells of a Nantucket whaling
captain in the south Pacific, who sent three boats after a school of sperm-whales.
The mate’s boat was struck by one of the whales and he had to return to the ship
for repairs. While engaged in repairs, a sperm-whale, 85 feet long, broke water 20
yards from the ship on the weather-bow. The creature must have been moving at
the rate of about three knots an hour, and the ship at nearly the same rate, when he
struck, the bows of the vessel just forward of her chains. The collision of two such
mighty masses caused the ship to tremble like a leaf. Incensed by the pain of the
blow, the whale made a second rush, and stove the vessel in by a tremendous bump
from his head, so that the vessel soon sank, and out of 25 of a crew only 5 survived
to return home.

AMBERGRIS.

Ambergris is the most valuable product of the sperm-whale. It is a gray speckled
‘waxy material, very buoyant and of a peculiar musky odour. The Hindoos knew of
the properties of ambergris over a thousand years ago and were aware that the sperm-
whale produced it. In the middle ages wondrous properties were attributed to it,
indeed it was said to float up from the bottom of the sea. It is probably a product
of disease and often contains the fragments of cuttle-fish, the horny jaws, &c., though
whether the accumulation of disintegrated cuttie-bone, whi¢h comsists of calecareous
and glutmous matter, in the intestine of the whale, originates this intestinal con-
cretion is uncertain. Ambergris has a musky odour so peculiar that it has never been
artificially imitated, and its amazing property of exalting any perfume in which it
is placed makes it invaluable. The minutest grain makes itself perceived in the most
fragrant perfumes. It is probably the most costly product produced upon our planet,
and never realises less than $5 per ounce; indeed it usually sells for $10 per ounce.
A vessel bound for Portland, Maine, picked up a lump which weighed over 100 lbs.,
and sold it for over $16,000, and four or five years ago a piece found floating in the
Bay of Fundy must have been worth $8,000 or $10,000; but the fisherman who found
it took it to Digby, where it was boiled for nearly a week to convert it into soap, and
the fragment that remained was identified by a chemist, who gave a handsome price
for it.

In December last the New York 7Tribune published a report from Seattle, Wash-
ington State, that a whaler just returned from north Pacific waters had -found that
a substance which the crew had obtained from a sperm-whale and used for greasing
their boots, oars, masts, &c., was ambergris. They threw away more than they used, but
kept a 5-oz. bottle full for future use. In December a local druggist offered $73 for
the contents of the bottle to the great astonishment of the possessor, who said that
some quantity could be obtained in Arctic waters, but none of the men knew what
it was or realized its value other than as a lubricant.

Perfume manufacturers are on the lookout for ambergris, which is of such im-
mense value and utility to them.
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Just as amber was once thought to be the congealed tears of sea-gulls, and as pearls
are produced to alleviate the pain of the injured pearl-mussel, so the precious ambergris
is possibly a result of disease in the huge cachalot.

THE FINBACE, HUMPBACE, GRAMPUS, &C.

For many centuries the whaling industry was dependent upon the right whales of
the Arctic and Antarctic, and upon the sperm whales, which are wanderers in every
sea. The rorquals, sulphur-bottoms or silger-bottoms, humpbacks, grampuses and
smaller kinds were not hunted, as they were in some ways more dangerous to pursue
and were of much inferior value.

In recent years the industry has so revolutionized its methods that every species
of whale and porpoise is now of value, hence a brief reference to other whales is desir-
able.

Of the huge fin-back whales there are probably at least seven species, the largest
being Balmnoptera sulfureus, Cope, a Pacific whale probably the same as the Atlantic
sulphur bottom B. borealis sometimes called St¢bbaldius borealis, as both these whales
are known to have reached a length of 110 feet.

A despatch from St. John’s, Newfoundland, dated October 11, 1903, stated that the
whaling steamer ¢ Humber’ harpooned a whale 110 feet long on October 5, 1903, off
Cape Spear, a specimen whose size ranks amongst the largest on record.

The sharp-nosed rorqual or fin-back B. physalus is the common whale of the
Atlantic and German ocean. It has yellowish or pale whalebone and an acuminate
snout; but other fin-backs, such as B. gigas, B. musculus, the Razor-back, B. rostrata,
the pike whale; B. laticeps, the herring whale; and B. sibbaldis are all characterized by
a similarity of form and habit. They are quicker in their movements than other large
whales, and unlike the right-whale they do not rush to the bottom or ‘sound’ when
struck, but spurt forward with terrific speed, pulling out the whole harpoon line at a
single rush, and necessitating the cutting of the rope in order to save the whaling boat
and crew. The head and dorsal parts are of a black or uniform dark colour; but the
under surface is paler and often grayish white. All alike exhibit the deeply furrowed
throat, the under parts from the chin to a point midway along the body being grooved
by curious ‘ reeves’ or cuts, the purpose of which is obscure. They appear as if narrow
strips of skin 1% or 2 inches wide had been cut with a sharp knife and removed from
the whale leaving over 100 sharply defined grooves or furrows upon the throat and chin.
I counted 98 of these furrows in one huge finner, and they possibly aid in enlarging
the vast capacity of the mouth when feeding—opening and closing like the folds of a
fan, or they may facilitate rapid progression, as the rorquals and humpbacks are swift
swimmers and possess these ‘reeves” The grampuses, porpoises, sperm-whales, and
right-whales, have a smooth unfurrowed throat, being destitude of these ¢ reeves.” Of
the hump-backs there appears to be really one species, though the four species deter-
mined by Dr. Gray were for long accepted. Professor Eschricht held that there was
one Megaptera only, viz.: M. boops—the so-called M. longimana being a variety only.
The Japanese have a hump-back whale with long flippers—one-third of the length of
the body—but they identify it with M. boops, and the same view respecting Tem-
minck’s M. antarctica is no doubt correct. The Megaptera with gleaming white pec-
toral flippers, and deeply scalloped inner margin appears to differ from M. boops and
has been distinguished as M. longimana; but its osteology and structural features gen-
erally are apparently the same as M. boops.

The killer whale Orca gladiator, Lacep, is a familiar cetacean with its high fin
protruding from the water. It is distinguished by a white oval spot above the eye and
by the irregular mass of white along its under surface. The late Professor Moseley
observed in the South Polar circle large numbers of Orca with a large white saddle
patch behind the dorsal fin and a white blotch on each side in front of the pectoral



Ixxxii MARINE AND FISHERIES

5-6 EDWARD VII,, A, 1906

flippers. This is identical with the Japanese Orca usually classed with Orca gladiator.
The lesser killer Orca schlegelii, has the white spot slightly further behind the eye, and
Prof. Lilljeborg describes a patch behind the pectoral flipper and a purple streak behind
the high dorsal. The killer whales are very frequently called grampuses; but the name
grampus best applies to Grampus griseus, Cuv., which is of a slate gray colour with
white markings. These whales range from 18 to 80 feet in length, the latter dimensions
being those of an Orca gladiator which I saw captured at St. Andrews, in Scotland, in
1884. The ca’aing whale, black fish, or pilot whale,* called the °grind whale’ in the
Faroes, congregates in large schools—indeed in August, 1878, 657 of these creatures
were killed in three hours at Thonhaven. They are driven in like a flock of sheep, and
in the Faroes in 85 years, 1843 to 1878, over 6,000 of these creatures were slaughtered
valued at over $100,000. They abound in the Gulf of St. Lawrence, and have been fre-
quently killed off Prince Edward Island. They are of a rich deep black colour excepting
a white spot' under the throat and along the under surface. The skin is smooth ¢like
oiled silk’ and the pectoral flippers are very long and narrow, a 22 feet pilot whale
having flippers over 5 feet long. The most striking feature is the blunt rounded head,
the forehead being very prominent, hence it is known in some localities as the round-
headed porpoise. The head is short and the jaws extremely so—the upper projecting a
little beyond the lower. The dorsal fin is over a foot high and about a yard along its
bases. The bottleznosed dolphins, the white beluga and the porpoise, owing to their less
commercial importance demand no detailed notice, nor is the curious Bottlehead, Hy-
peroodon rostratus, of any value at present though it occurs in both the Atlantic and
Pacific. These inferior species will no doubt be turned to account with the develop-
ment of the most recent methods of utilizing the whales. Of no commercial value, but
interegting in such a review of whales and whaling as that here given, is the existence
of certain species of fresh-water whales, including the small susu (Platanista gange-
tica) only 3 or 4 feet long, and nearly blind, the eyes being practically closed. It in-
habits the Ganges. Inia and Pontoporia are also small toothed whales found in South
American rivers, more especially the Amazon. They all possess numerous small teeth
in the upper and lower jaws. The narwhal, or sea unicorn, is a whale which loses its
- teeth with the exception of the upper-jaw canine on the left side. This left upper tooth
grows out as a long spirally marked ivory tusk 5 to 7 feet, or more, long, Its use is
very obscure. The narwhal (Monodon monoceros) reaches a length of 22 to 24 feet.
The ivory tusk as a rule is present in the male on the left side, though occasionally on
the right, and very rarely in the female—one female on record, however, possessed two
very long tusks.

RECENT WHALING METHODS.

The old methods of pursuing the whales far from shore, of harpooning them
and lancing them from small whaling boats, of towing them to the large whaler, secur-
ing the whale bone, removing the endless strip of blubber as the carcass lay suspended
alongside the vessel, have been supplanted. Formerly the carcass, the entrails, most of
the skeleton and all the involved products were wasted, the blubber was preserved in
casks in a rancid and offensive condition, indeed the methods were as wasteful as they
were dangerous and disagreeable. Excepting in the remote Arctic seas the whaling is
now done from a centre —a group of buildings on shore called the whaling station, and
operations are, as a rule, completed within 20 or 30 miles from shore. The modern har-
poon is six feet long of malleable iron with an anchor-like arrangement near the pointed
head. Four hinged barbs lie flush with the shaft, but these spring out as soon as the
harpoon forces itself into the whale’s body. The conical bomb-head explodes by means
of a time fuse and by tearing the whale’s vitals, and shock to its system stuns and kills
it. The bomb-harpoon is fired from a short cannon—moving on a swivel and pedestal,
supported on the bows of the boat, a small well-built steamer, or small clipper, 100 tor .
burden, twin screw, and of 12 knots per hour speed. The vessels are specially built,

* Globiocephalus melas.
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and thoroughly braced to resist concussion with infuriated whales in case the harpoon
is not effective, and able to turn in their own length to dodge a rushing whale. If the
whale is fatally struck a hole is bored into the carcass and air is pumped into the
stomach converting it into a huge floating buoy, a plug is inserted in the whale, and a
man in a boat is left alongside, while the steamer goes off in quest of other whales.* 20
or 30 whales may be captured in a week by this rapid and ready method, and over 250
large whales have been taken by one whaler in a season,

CANADIAN WHALING LICENSES.

When the various captures are towed to the whaling station, the utinost despatch
characterises the processes to follow. All the products of the whale should be handled
in as fresh a condition as possible. If allowed to decay, the offensive odour and
dangerous pollution resulting from such enormous masses of putrid organic matter
as the carcasses of monster whales, are such that a whaling station would be a menace
to the public health and a nuisance to a widespread community.

Hence the Dominion Government following on the very excellent lines adopted
in Newfoundland requires parties to apply for a license before entering on any whal-
ing scheme in Canada, and amongst other conditions lays down that:—

¢(a) No license shall be issued until the site of the factory has been approved
by the Minister of Marine and Fisheries, and no site shall be approved within fifty
miles of any other whale factory, or in such proximity to any inhabited place or
places as, in the opinion of the Minister of Marine and Fisheries, may cause any
danger or detriment to the public health;

¢(b) No license shall be issued until the applicant therefor has given assurances
to the Minister of Marine and Fisheries, of a satisfactory nature, that he (the appli-
cant) is in a position to convert any whale captured into commercial products with-
in twenty-four hours of the landing of such whale, and that he is also in a position
to conduct his whale factory and business in such a manner that no noxious or dele-
terious matter will be introduced into any public waters, bays, creeks, rivers or har-
bours; )

¢ (¢) No license shall be issued until the applicant has filed with the Minister of
Marine and Fisheries plans and specifications of the machinery to be contained in
the proposed factory, and particulars of the reduction process; and the machinery
proposed to be used shall be of a kind already proved efficient for such purposes, and
of the most approved type theretofore used in the whaling industry.

¢38. No license shall be for a period exceeding nine years: Provided always that
the Governor in Council may renew a license in favour of the licensee from time to
time for periods of nine years, upon receipt of an application, in writing, for a re-
newal, six months previously to the termination of the current period.

¢4, The holder of any such license shall not operate more than.one whaling
steamer in connection with the whale factory under license.

¢5. The license shall become void and forfeited unless the factory named therein
is erccted, equipped and working within two years from the date of the issue of the
license.

A number of subsidiary conditions are included in the Act of which the fore-
going ig an extract (4 Edward III., chap 13, August, 1904) :—

FLENSING AND UTILIZING THE VARIOUS PRODUCTS.

When a whale has been towed to the licensed whaling station it is brought along-
Jife an inclined floating slip. From a winch on the slip is sent out a steel line, which

* From time immemorial the Eskimo tribes have inflated captured whales, a feature which
is quite new in recent whale hunting methods.
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is attached to the animal, and by steam power it is hauled out of the sea. The
flensing process is then begun, which consists in stripping off the fat with knives
specially adapted for the purpose. Two or more men are usually detailed specially
for this work, and are known as ‘flensers.” They raise the fat in strips, attach the
chain from the winch, and the whole slip, forty or fifty feet long, by eight or ten in
width, is torn off. - The fat averages from four to six inches or more in depth. After
the fat is stripped the whale is opened and the intestinal fat removed. The long
strips after removal are placed on the landing, where a number of men engage in
cutting it into strips of from ‘ten to twelve inches. This is then placed in a chopper,
operated by steam, which minces it finely and carries it to the elevator, from whence
it is taken up to the boilers. Here men are at work stirring the fat, who keep it
agitated while the steam heater is rendering it into oil. After a few hours the oil is
drawn off, left to cool, then barreled, weighed, and made ready for shipment.

The whalebone, which is very valuable, is removed whole, and each plate separ-
ated from the other by means of a sharp knife. The bone is then placed in a solu-
tion of soda, scraped and placed to dry in the same manner that codfish is treated;
after drying it ig stored ready for marketing.

A more important and, withal, more intricate method is the manufacturing of the
carcasses into guano, and the chemical treatment of whale and bone oil, in order that
it may equal in value and quality the oil of the fat. For many years the Norwegians
had extracted the oil from the meat and bone, but it was almost valueless, the dark
colour preventing -a ready or remunerative sale. After the whale is stripped of all
its fat it is turned over to be processed and torn by winches into small pieces, which
are made still smaller by means of axes and saws, and then thrown into tanks into
which water has been placed. Steam is then turned on, and chemicals used to hasten
dissolution. After a certain time the- oil, of a very dark colour, is dipped off and
placed into tanks; the blubber from these tanks is drawn off into other tanks standing
under, and the process recommences. After a sufficient quantity of the solid waste
residue of the tanks has been obtained, it is eonveyed to the driers, which are long
revolving heated cylinders, converting the material into a dark brown earthy material,
which needs little further treatment to make the most valuable kind of guano.

WHALE BEEF.

The choicer fleshy portions of the whale’s carcass are converted into ‘beef, and
after being smoked and prepared are as good as much of the smoked meat on salé in
the American markets. A canned whale-beef industry is also being inaugurated with
great promise. The Indians of British Columbia have long used whale flesh as a dainty -
food, and in Iceland, Norway and other countries it has been a recognized dish. Dr.
Robert Knox, in 1834, with some of his Edinburgh medical students, tried a steak of
young rorqual or fin-back whale, grilled on a grid-iron, but they did not hesitate to
express their preference for a steak of West Highland beef. Sir J. E. Alexander des-
cribed whale hunting by Gaspé boats, in July, 1849, near Seven Islands Bay, adjacent
to Anticosti. After a most exciting chase his vessel came alongside the whaler, and they
watched the process of removing the blubber by means of sharp spades used by a number
of men standing upon the floating body of the vietim. Omne of the pectoral flippers was
removed and required the strength of four able-bodied men with powerful tackle to hoist
on board. The whaling captain had a large piece of flesh like an immense round of
beef cut off, and presented it to Sir J. E. Alexander, who tells us that ¢ during the suc-
ceeding part of this voyage we breakfasted and dined frequently off the portion of the
whale which fell to our share of the spoil, the lean of which was really excellent, and
when cut into slices and broiled was indistinguishable from tender beef-steak; the fat

* Most of the details given are from the New foundland official reports and from papers
kindly supplied by Dr. Rismuller.
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I did not admire, the smell of it bringing forcibly to my recollection the odour of
oil-lamps with which the darkness used to be rendered visible in the city of Dublin in
my younger days.”’ As it has been found possible to remove the offensive odour and
flavour of eggs which are not bad, but slightly ¢ turned,” by a recent method of chemical
treatment, so the removal of the odour and taste of whale-meat affected by
the fatty matter of the whale has proved feasible. Whale flesh can now be prepared
without any trace of the characteristic whale-oil flavour.

Mr. Catheart Wason, representing Orkney and Shetland in the Imperial House of
Commons, London, has placed on record his views as to the uses of whale flesh. He
says :i—

¢ Whale meat is just like coarse beef, and it makes a most valuable material for mak-
ing dog biscuits. What cannot be used that way can be turned into valuable manure.
It all depends, however, upon the location where the amphibian is denizened. Whale
meat from the Arctic whale is quite a palatable diet, and the Newfoundlanders smoke
the product for human consumption. It is gaining some headway in the States.

LEATHER AND FIBRE WARE.

The intestines, which are of enormous length and of great diameter, have been
tanned and prepared as leather. This leather is soft and smooth as kid, but lacks the
necessary fibre and strength for many purposes. For artistic leather work it is ad-
mirable, its fine grain and texture, and the readiness with which it can be dyed all the
most delicate art-tints makes it specially adapted for the purpose mentioned. The
leather made from the huge lips of the whale is coarser and stronger, and could be used
no doubt in the manufacture of boots, leather straps and bands, &c. Still more inter-
esting is the ‘ crockeryware’ prepared from the chemically macerated bones, and pressed
into various shapes, in appropriate moulds, is a more enduring material than vegetable
fibre, indeed whale crockeryware is so tough and resistent that heat, hot water and rough
usage do not affect it; ‘it can be damaged’ says a recent writer ‘ only by smashing it
with an axe.” Attempts have been made to extract glue products; but so far with only
fair success. A most tenacious gummy product has been obtained, which will draw out
endlessly into fine threads, so that they can be spun like fine silk fibre; but a strong
adhesive hardening glue is difficult to extract owing no doubt to some residue of oil
which remains in whale products unless subjected to extreme chemical treatment.

WHALE MIGRATIONS.

The movements of whales from season to season are not erratic, but quite regular,
like the migrations of large game such as the caribou and the musk-ox. The Arctic
right-whales cling to the margins of the ice fields, but they migrate each season with
regularity, and the whalers can tell almost to a day when the schools should appear
in certain localities. Incessant whaling may cause them to divert their course, and
it may be that in the north the great whales have moved nearer the polar waters and
forsaken for a time their accustomed haunts, just as the Newfoundland schools, apart
from their decrease, owing to excessive killing, have moved into the mouth of the
St. Lawrence, and from the Straits of Bellisle almost to Tadousac have been seen
1ecently in unwonted numbers.

LIMITS TO THE INDUSTRY.

In view of the fact that the whaling industry as pursued on modern lines is a com-
paratively untried industry in Canada, there is a great field open for enterprise. Cau-

* Salmon Fishing in Canada, p. 261.
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tion and the wise policy of conservation, which it has been always attempted to carry
out, will secure the permanence of Canadian whaling on the Atlantic and Pacific
coasts, as it has been established that ‘ whaling,’ like every other fishery, nay more
than any other marine industry, can be unfailingly played out. There are, for ex-
ample, no less than eighteen whaling plants in Newfoundland valued at probably
nearly $2,000,000, and it is becoming apparent that the supply of whales is insufficient
to keep so many separate enterprises in operation. The great dividends made
by the pioneers of the modern whaling in the Gulf of St. Lawrence and the Atlantic
outside, incited inexperienced parties to enter upon operations on an extensive scale.
The Massachusetts commissioners, who recently visited the Newfoundland factories,
reported that the eighteen expensive plants fitted up could not get sufficient whales to
keep half the number going, and they did not hesitate to say that the industry, which
is only of few years’ standing, is already overdone.

" A prominent Halifax journal reviewed last year the Atlantic whaling industry,
and said that an acute stage had been reached in Newfoundland, and the immense
profits made at an earlier stage had not continued. ‘ILast year (1904),” says the news-
paper referred to, ‘ there were eleven whaling steamers at work in our waters, whose
total catch was 1,270 fish, or an average of 115, whereas in 1903 the four steamers
then engaged killed 859 fish, or an average of 215. When it is considered, too, that
Norwegian competition was brisk, and that as a consequence, whale oil has dropped
in price just one-half of what it was three years ago, it is easy to see that the money-
making possibilities of the industry are greatly diminished. Eleven steamers and
crews and fourteen whale factories and gangs of workmen have had to be maintained
out of a catch only half as large again as four ships of the previous year, while the
price of the commercial products of the venture has declined so much that it is doubt-
ful if the aggregate gross earnings of 1904 have exceeded those of 1903. Hence, it
is scarcely surprising that only three of the eight whaling companies in working form
last year have paid any dividend, two paying but 6 per cent each and the third, which
operated under exceptionally fortunate conditions, 15 per cent. The others either
lost money or realized such small profits that to pay a dividend was impossible. Some
other companies will be in operation this season and with more steamers at work the
natural tendency will be to lessen the kill per ship, so that unless the price of oil,
bone and other products from the cetaceans substantially advances it is difficult to
see where all of these concerns are to make their profits.’

The abundance of whales in the estuary of the St. Lawrence and along the shores
of Canada from Gaspé to Grand Manan, is indisputable. Indeed, their numbers appear.
to have increased owing to the hunting operations along the Newfoundland coast.
Like big game on land they move to new areas if harassed and disturbed. But ex-
cessive hunting and utilization will bring even our prolific supply to an end. The
inshore waters of our Pacific sea-board abound in whales, hump-backs, rorquals,
silver-bottoms, killers, &c., but unless the annual catch be wisely limited the industry
will only be a success for a few seasons.

As a Newfoundland writer, at the close of the year, stated ‘1906 will open un-
favourably for the modern whaling industry initiated in this colony a few years ago,
and now that a similar enterprise has been set on foot at Seven Islands, in the St.
Lawrence and at Victoria, on the Pacific coast, it is interesting to note the vicissitudes
which have befallen the undertaking here and which have caused its ill-fortune to as-
sume the aspect of a national catastrophe.

In 1898 the new pursuit was introduced here from Norway and the pioneer com-
pany started operations, the feasibility of the venture being seconded by nearly every-
body. Then after a year or two, when it was seen to be a paying speculation, opinion
altered completely and everybody wanted to engage in it. The result was that applica-
tions for the organizing of whaling concerns were recorded to the number of thirty-
five, though only seventeen were really started. This was the total in being last year,
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and when all these steamers began fishing in waters where formally only two or three
plied, it is easy to understand that misfortunes came fast and furious upon them.’

PROTECTIVE LAWS NECESSARY.

The Canadian enterprises under proper limitations, and if not overdone, have great
promise. The first factory at Seven Islands, west of Anticosti, on the Quebec shore,
commenced operations in August and found whales plentiful. Indeed, before the end
of October the factory had handled nearly seventy large whales, while on the B. C.
coast, the whaling factory operated at Sechart, Barkley sound, Vancouver island, has
had remarkable success, though delayed by mishaps at the start. Before the end of
December over 142 tons of oil, valued at $17,000, had been produced after only a few
weeks operation. A little later no less than nine whales were captured and utilized
within one week, the products of which were worth not less than $10,000. The oil is
shipped to Glasgow, while the fertilizer and other products are sent to Japan, Hawail
and other countries.

DEPLETION IN THE ARCTIC.

The valuable right-whales of Canada’s Arctic seas, once so abundant, are already
almost depleted, and except for the immensely profitable captures made by foreign
poachers, in the Canadian whaling areas off the Mackenzie river mouth, our Arctic
whaling is a thing of the past. Protective measures such as a close season for 5 years
would still preserve to us the priceless bow-heads or right-whales in our northern seas,
and a specially strict enforcement in the regions between Mackenzie bay and Banks
Land or Melville island would permanently maintain the supply. American whalers
systematically operate for periods of 2 or 3 years, wintering near Herschell island, and
bringing to San Francisco and other U.S.-ports their takes, often exceeding $150,000 in
value for a single ship. Indeed one whaler recently arrived at the port named with
$100,000 worth of whalebone, apart from the oil, &. The details of the earnings of an
American whaler, whose catch had been practically all made in the Canadian waters
east of Herschell island, were recently given as follows:—the earnings covering eight
months’ work :—captain, $16,000; 1st mate, $8,000, 2nd mate, $5,000; and so on down
to the inferior hands the lowest of which received $200.

Tt is authoritatively stated that in the season of 1904, not more than sixty-five right
or Arctic whale-bone whales were taken in the northern seas, and the whale-bone would
bring between $800,000 and $900,000, a much smaller annual return than was formerly
secured on our Canadian whaling grounds. While the whale-oil has fallen in price as
already noted, sperm-oil being about 60c. per gallon, ordinary whale-oil about 42c., yet
these prices are much in excess of other animal or fish oil, such as herring and pale
seal oils which bring from 19c. to 36c. per gallon. A single catch of seals such as that
made by Messrs. Noble Bros., in the gulf a year or two ago, viz.: 1,500 seals brought
only $3,000—at the rate of $2 each. The value of whale-oil, of whale meat-fertilizer
and above all of whale-bone must always make the industry remunerative if the whales
be not depleted. If as authorities are agreed that the right-whales bring forth their
calves between the end of March and the beginning of May, and that every second year
the female may produce one, or in extremely rare cases, two calves, there exists a basis
upon which regulations in the interest of the industry could be devised and enforced.
The ‘decline of the Arctic whaling industry, apart from the operations of the north
western shores of Canada, is a melancholy story. During the last ten years the Scottish
whalers have frequently returned ‘clean’ or with oil and hides of the little valued be-
luga or white whale, as in 1898, when the Dundee whaling fleet returned having taken
only two or three right-whales. But this year (1905) has been for American whalers
the worst on record in the 55 years during which U.S. Atlantic whalers have resorted
to our Arctic waters. The British whaling fleet about half a century ago embraced 150
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vessels, 20 or 30 being from the Tay ; but there are not more than 6 or 7 Dundee
whalers now in the industry. Forty years ago there were 730 U.S. whalers of 233,000
tons register; but in 1893 there were only 170 of about 40,000 tons register, while in
1904 the number of American whalers was barely 88. The three U.S. whaling ports,
New Bedford, Provincetown and San Francisco claimed only 25 ships, 1 bark, 1 brig
and 16 schooners, or about a twenty-fifth of the number operated 50 years ago. The
utilization in Canada of the numerous kinds of whales formerly neglected and un-
utilized will give an impetus to the whaling industry which it has long needed ; but the
right, whales of the northern waters merit attention and protection, while their less
valuable congeners are furnishing a remunerative industry in waters near at hand.
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II.

THE PROGRESS OF FISH CULTURE IN CANADA.

By Proressor E. E. PrINCE, DoMINION COMMISSIONER AND (GENERAL INSPECTOR OF
FisHERIES FOR CANADA.

Fish culture is one of the most ancient of human pursuits, for the Chinese are
known to have practised it from almost prehistoric times. In Europe, and on this
western continent, it is of recent date. There was, indeed, no necessity for aiding
Nature’s recuperative processes in the rivers, lakes, and sea, so long as these abounded
to excess in the most valuable kinds of food fishes. Even to-day those waters of Can-
ada, not depleted by man’s reckless wastefulness, are populous with the finny tribes,
and over the Dominion generally, the enforcement of protective laws, close seasons,
netting limitations, &c., has warded off exhaustion, though in international waters
the difficulties of wise preservation are very great. Hence, the aid of artificial fish
culture has been enlisted, not as a substitute for judicious fishery laws, but as sup-
plementary and subordinate. The story of its development and progress in Canada is
an interesting one.

It was not until 1853, so far as I can ascertain, that any attempt was made upon
this continent to artificially breed fishes. Dr. Theodatus Garlick, of Cleveland, Ohio,
was the pioneer. He obtained parent brook-trout in Canada, taking them across from
Port Stanley in Ontario, to his establishment in Ohio. He was an enthusiast, and
his exhibits of young fish, hatched from Canadian trout-eggs, were a feature for
many years at agricultural exhibitions in the various stafes bordering on the great
lakes. Canada soon followed suit. The initial attempts were, of course, largely ex-
perimental. The late Mr. Samuel Wilmot claimed to have originated fish-culture in
Canada; but I find this claim was disputed, and with justification, by a well-known
citizen of Ottawa, the late Richard Nettle. Stimulated no doubt by recollections of
famous streams in his native Devonshire, Mr. Nettle, as early as 1856 or 1857, began
the incubation of salmon and trout eggs for purposes of artificial stocking, in hatch-
ing tanks in the city of Quebec. He disputed the accuracy of the claim frequently
put forward on behalf of Mr. Wilmot. The Bishop of Ottawa, (Dr. Hamilton) in-
cidentally confirmed the claim of Mr. Nettle in a recent conversation, his lordship
informing me that he himself saw the young fish and the hatching arrangements about
the time referred to. Mr. Nettle was then superintendent of fisheries for Lower
Canada. From a report by the late Mr. Wilmot, dated December 31, 1878, it appears
that he commenced experiments in fish-hatching in 1865, eight or nine years later
than Mr. Nettle’s experiments, and he carried it on as a private enterprise until the
Dominion government took the work over and gave Mr. Wilmot an appointment as
a government official. In 1866 Mr. Wilmot acted as a fishery officer, with authority
from the government of Upper Canada, and on May 30, 1868, he hecame an officer
under the Department of Marine and Fisheries; but it was not until eight years later
(1876) that he became superintendent of fish breeding. For his initial experiments
be was paid, in 1869, the sum of $2,000 by Order in Council.

The Hon. N. W. Clarke, in an address to the State of Michigan Legislature
(February, 1871) referred as follows to Mr. Wilmot’s initial efforts:—

¢ The government of Canada has an extensive breeding-house, located at New-
castle, on Lake Ontario, under the successful management of Samuel Wilmot. Some
five years ago, this gentleman commenced on his own account to breed salmon, and
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hig efforts were crowned with such perfect success that the government stepped in,
paid him for his outlay, and employed him to manage it, which, under their laws,
it had a right to do. He has since hatched out, and is now hatching large numbers
of salmon, and turning them out in the public waters of Lake Ontario.

Thus fish culture in Canada, at first a private enterprise on a small scale, received
a kind of semi-official sanction, but in 1868 it became distinctively a branch of the
Dominion government service, the Newcastle Hatchery, possessed by Mr. Wilmot,
being transferred to the Department of Marine and Fisheries. This hatchery, Mr.
Wilmot affirmed, in his report dated February 3, 1875, ‘ has been the nucleus from
which all of the national and state fish breeding establishments in Canada and the
United States of America have taken their rise’ Additional hatcheries were soon-
built, the famous Restigouche salmon institution in 1872 (twice rebuilt), and the
Miramichi Hatchery in 1873. In 1874 the Gaspe Hatchery was commenced, and in
1875 a large mill was purchased at Tadousac and converted into a fish-breeding
establishment, supplanted by a new building later. The work expanded, so that Mr.
Wilmot, in February, 1875, was able to speak of five hatcheries in Canada, four of
them in full operation. '

Much interest naturally centres in the Newcastle Hatchery on Lake Ontario,
where forty years ago the work commenced. The building, enlarged and improved, is
situated on a narrow stream at the head of a small creek or marsh opening into the lake
near Bowmanville, and about thirty-five miles east of Toronto. A sheltered and secluded
valley of great sylvan beauty incloses the site, but the work has always been handicapped
by its distance, both from good spawning grounds, and from suitable areas for planting
the fry. Mr. Wilmot erected the hatchery, as was natural, near to his own residence,
and at a time when salmon frequented Lake Ontario, and resorted to the creek in ques-
tion for purposes of spawning.

So late as 1856 large schools of salmon still occurred in the lake; but as commis-
siéner Whitcher and Mr. W. H. Venning stated in their report as fishery officials, they
were a mere scanty remnant nine years later, having been destroyed by poachers, espe-

" cially on the spawning grounds in shallow creeks and streams. In 1865 this scanty
remnant ‘ was snatched from extermination’ (as the official report states in 1869) by
the efforts of the fishery department. This remnant was utilized at the Newcastle hat-
chery in early fish-culture experiments, conducted under difficulties, with inadequate
knowledge and training, and aided-at a later date to a limited extent by the government.

Thus for many years salmon have been practically extinct in these waters, and the
hatchery failed in its original purposes of keeping up the supply of Lake Ontario sal-
mon, which Mr. Wilmot claimed to be indistinguishable from the sea-going Atlantic
salmon. From 1868 to 1873, over a million fry were sent out from this parent hatchery
(an average of 200,000 per annum). A small private hatchery was also carried on dur-
ing these earlier years of Canadian fish-culture, by the well-known salmon fisherman
and merchant, the late John Holliday. Mr. Holliday was born on the banks of the
famous salmon river, the Scottish Tay, and was stimulated, no doubt, by the salmon-
culture work at Stormonthfield, in Perthshire, commenced in 1853 by the proprietors
of the salmon fisheries on the Tay. He built a hatching establishment on the Moisie
river (north shore of the Gulf of St. Lawrence), which has continued its operations to
the present time. Messrs. Brown and Co., also erected a trout hatchery at Galt, Ont.,
and, in 1868 had no less than 10,000 parent trout impounded in one of their ponds for
the purpose of taking spawn for hatching purposes. Other hatcheries privately con-
ducted with zeal and success might be named, such as the Credit Forks Hatchery car-
ried on by Mr. Chas. Wilmot, the Silver Creek establishment near Toronto and others.

In the United States, it was not until 1871 that fish-culture became a recognized
department of work under the auspices of the federal government. Previous to that
year individual states had made attempts in this direction, indeed, New Hampshire, in
1865, had commenced fish-hatching operations, and agents were sent to the rivers of
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Canada, where they were permitted (as Mr. Charles G. Atkins tells us) to take salmon
from the spawning beds, and were thus enabled to secure some hundreds of thousands
of eggs, which were ‘ hatched with a measure of success.” Pennsylvania and the State
of Connecticut followed in 1866. In 1867, 1868, 1869 and 1870 the states of Maine,
New York, California, New Jersey, and Rhode Island, severally began fish-culture in
their respective territories.

In Canada the salmon and brook-trout naturally claimed first attention; but in
1867 and again in 1868, whitefish were successfully impregnated and hatched by Mr.
‘Wilmot as he tells us in one of his reports. :

In October, 1870, Mr. Wilmot obtained a small quantity of char (Salmo umbla or
alpinus) from the Keswick hatchery operated under the supervision of Mr. John Par-
naby, of Leeds, England, who had visited the Newcastle hatchery some years before.
Though Canada is the home of the char genus, our trouts not being congeners of the
Salmo fario of European ichthyology, these were no doubt the first 0ld country char
introduced on this continent, and the experiment has a very special interest.

A pioneer fish-culturist in the United States, Mr. N. W. Clark of the state of
Michigan has been credited with first successfully handling the eggs of the whitefish
(Coregonus clupeiformis) on this continent, but the statement published by Mr. Wil-
mot gives four or five years priority to the Canadian, if, as Mr. Clark said, the first
whitefish eggs in the United States were artificially hatched in 1872 (see U.S. Fish
Comm. Report, p. xxvi, 1872-73). In 1875 a whitefish hatchery of large capacity was
completed at Sandwich, Ontario, and has carried on, with marvellous success, the in-
cubation of the eggs of that species on the Detroit river.

Under the zealous and indefatigable Samuel Wilmot, fish culture in Canada made
rapid strides, and the Dominion has generally been acknowledged to be in the front
rank in this work. France and Germany were in -advance, it is true, so far as exact
scientific methods and knowledge were concerned, and the United States has taken the
lead in making most munificent provision from the public funds for pisciculture, and
Great Britain has set a worthy example in private enterprises and in costly experi-
ments under skilled superintendarice, witness the Stormonthfield*, Howietown, Cray’s
Foot, angd Guildford establishments.

Canadian fish-culture was no doubt conducted in a rough and ready manner, the
Superintendent and his staff being practically self-taught, so that many blunders were
committed, and many erroneous methods for some years adopted. But the conditions
were so favourable, the purity of the water and the abundance and coldness of the
supply, the robust and healthy nature of the parent fish, and similar circumstances com-
pensated for much that was lacking in manipulation and technical knowledge, during
the early years of Canadian fish-culture. ¢The most important requisite . . . . is pure
water, it is indeed to a hatchery what coal is to a steam-engine ’ said the late Sir James
Gibson Maitland (Int. Fisheries Exhib. London, 1883), to whom Scottish fish-culture
owed so much. It may be doubted whether any other country can offer conditions so
favourable as Canada, and it is certainly remarkable that in the vast number of fry
of various species, hatched year after year in the Dominion hatcheries, abnormal or
deformed fishes hardly ever occur. Monsters as a rule are familiar enough in the tanks
of European hatcheries, but nothing is so rare in Canadian establishments.

All fish-culturists are aware that the nature of the water in which fish eggs may
be placed during incubation has the most remarkable effeet upon the ova, favourable
or unfavourable. Some of the older hatcheries have been placed at a disadvantage
on that account. A water supply once pure and cool, becomes limited in quantity,
warm and impure, as the country around is mere thickly settled. At the earliest
hatchery this became a serious consideration many years ago. As the officer in
charge reported so long ago as 1884:—

* Now supplanted by Dupplin.
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‘The water supply at this hatchery is not as pure as it should be. Owing to
various reasons the stream upon which the breeding establishment is erected has of
late years become very much changed in its nature. At one time the water was pure,
cold and limpid, but latterly, especially during the hot weather, it is warm, foul, and
too unhealthy for the rearing of the higher orders of fish, which are hatched in this
establishment.’

In such cases steps require to be taken to secure a more plentiful supply and of
purer gquality. But the difficulty is increased when the impurities are chemical or
mineral. In Manitoba and the North-west some sources of water supply are of a
more or less pronounced saline nature. In other cases as on the’ Pacific coast, the
supply may contain saponaceous and other mineral impurities. But it is above all
things essential that for the hatching of salmon, brook trout, &c., there should be no
mixture of sea water. Professor McIntosh, of St. Andrews, Scotland, nearly 40 years
ago (see Quart. Journ. Micros. Seci., London, N.S., Vol. VII., 1868, p. 153), showed
that sea water converted the yolk in the sac of the young salmon, from a readily-
flowing liquid, like syrup, into a hard material of the consistency of india-rubber,
and the later experiments, in 1896, of Mr. O. Nordgaard in Norway, in which different
degrees of salinity were arranged and the results noted, demonstrated that while a
saline solution of 2 per cent strength was fatal to the eggs of salmon and sea trout,
a weaker solution, 9 per cent salinity, had no ill effects, but the eggs were fertilized
in it, and the fry hatched out in a normal way.

The following brief résumé of the progress of fish-culture operations in Canada
gives at a glance the stages of its advance. The Newcastle (Ont.) hatchery, as al-
ready stated, came under government control in 1868, or rather 1867, and in it have
been hatched, since that date, Lake Ontario salmon, Pacific spring salmon,* brook
trout, black bass, German carp, Great Lake trout, doré or pike perch and lake white-
fish. Ontario salmon became practically extinct within a few years after the hatchery
was started, and Pacific salmon do not appear to have thriven, one or two question-
able records only of their capture having been announced, while black bass proved
only partially successful and carp were a total failure. Brook trout, being mainly a
game fish and of inferior commercial importance, was eliminated in 1892, though its
culture was a marked success. Thus the hatchery has confined its work to the incu-
bation of Great Lake trout, the eggs being secured by government officers at Wiarton,
Georgian bay, and the lake whitefish, transferred from the Sandwich hatchery, early
in the year, generally February, in the eyed stage. The hatchery was enlarged in
1875, and many subsequent improvements were made at later dates.

The four earliest hatcheries, which were constructed after the Newcastle institution,
were located at the mouths of the most famous Canadian salmon rivers, viz., the
Restigouche, the Miramichi, the Saguenay, and the York and Dartmouth, and have for
thirty years been devoted to the hatching of sea salmon, being admirably located for
the purpose.

* Professor Spence F. Baird generously sent from the United States at various times eggs
of the Quinnat or Spring salmon.
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The following table embraces details of the twenty-eight Dominion hatcheries
arranged for conciseness and convenience of reference.

Founded. Location. Kinds of fish hatched. Annual output.
1867......|Newcastle, Ontario...... Lake trout, whitefish, &c... 2 to 6 millions.
1874 { Flatlands, Restigouche R. Salmon, lake trout, &c........ .1to3 "

*=-* 1 |South Esk, Miramichi R. |Saimon’and sea trout. ..... ......... 1toly »
1875 { Tadousac, Saguena.y R.. . |Salmon and ouananiche and sea trout.(1 to 3 "
o\ |Gaspe, P. Q2. .............. Salmon. ...l el L 1toly o
1876 Sandwwh Ont. .......... ...|Whitefish, pike-perch or doré ....... 10 to over 100
ceee { Bedford, near Halifax, N. S..... ....|Salmon, lake trout, rainbow trout and| millions.
whitefish,...... ............... .. 1 to 5% millions.
1880 { Grand Falls, St. John R., N. B.... -, .|Salmon, lake trout and whitefish..... 2to4 "
> 1{Dunk R, P. E. Island3. ........ ... Salmon. . . e 1 "
1881.;... |Magog, near Sherbrooke, PQ....... Lake trout, whitefish and brook trout|l to 4% "
1882...... Sydney, Cape Bretont................. Salmon..........oiiiiiiiiiiiin... 1to2 "
1884...... New Westminster, Fraser R., B.C.... Sockeye, quinnat and other Pacific
’ salmon and trout................. 2t010 o
( |Ottawa Hatchery, Ont.......... ..... Lake trout, whitefish, salmon and
1890....4 varicus trout. ... .....iieiiiinnnn 13to7 "
\|Bay View, near Pictou, N.S......... Lobsters. ....o.oovvvvivn vl i, 80 to 170 w
1894. .... Selkirk, Red R., Manitoba............ ‘Whitefish, ... .......c coivvvinnnnn |44 t032 u
1901...... Granite Creek, Shuswap L., B./C...... Sockeye, salinon and trout 4t07 "
1902 { Lake Lakelse, Skeena R B.C........ n M i tee ity 4 "
*+* | |Margaree R., Cape Breton....... ... Salmen........... ... ceiiiniiens 1 "
f Mont Tremblant Labelle, P. Q... ... Lake trout and trout 2 "
1903.... 4 Shemogue, Cape Bald, N. B........... Lobsters........... ... o . |17 t0 100 »
{{Nimpkish R., near Alert Bay, B. C.5..|Sockeye, salmon........ ...... ..... 13 to 3 "
(ISt. Alexis, Maskmonge, P.Q......... QOuananiche and trout...... ........ n
1904.... i Shippegan, N. B................ ..... Lobsters......ooveieiiienneninnnennn 0 to 100
Block House, Charlottetown, P. E. I.. " et 60 to 100
Kelly’s Pond, " w o Trout. ... .. Lol oo 1 "
Canso, N.S ................. AP Lobsters..........coomevneiinnenenns |8 "
1903 Windsor, N.S.. ......coiivvniinnn.. Salmon, trout and shad............. li to2 o
garrlsonLake,B C. ................|Sockeye and other B.C. salmon.... .|6 "
emberton, Lilooet, B. Cottr Sockeye, salmon. .................... 20 "
Oweekayno L., River’s Inlet, B.C..... " B e n

1 The two earlier hatcheries were located at Deeside ; the Flatlands hatchery was opened in 1900.
2 The original hatchery on the Dartmouth river outlet was closed and the present hatchery built in
1902.
3 Th]S hatchery was burned down in 1887, and the Charlottetown hatchery, Southport, opened 1905.
dney hatchery ceased operations in 1897, and in 1902 the Margaree hatchery was opened.
Nympklsh hatchery was built by Mr. S. A. Spencer; but burned down in 1904, and the present
hatchery is operated by the B. C. Packers’ Assoc. under Dominion supervision.

The total quantity of fry of all kinds distributed from the foregoing institutions
since fish-culture has been carried on by the Dominion government, that is from 1868
to 1905, both years inclusive, is no less than 4,806,416,100. The average annual quan-
tity during the last 20 years has been 221,000,000, In 1895 the output was extraordi-
narily large, amounting indeed to nearly 800 millions, For the last nine years vast
quantities of lobsters have been hatched, the annual average being no less than 100,000,-
000. Deducting these from the total output, we find that the average output each year,
during the last twenty years has been 85 millions, mainly of the three kinds, salmon,
Great Lake trout and lake whitefish (Coregonus), which are all fishes of great economiec
value.

While the hatching of species of fish valuable from a commercial point of view
has always been the principal feature in fish-culture under the Canadian government;
experiments with fish, important from a sporting standpoint, have not been wholly
jgnored. Indeed, so early as 1872, Mr. Wilmot experimented with black bass at New-
castle, Ont. He secured a number of adult fish, obtained by fishermen through the ice,
near Belleville, and conveyed in barrels to the ponds near the hatchery. In the fol-
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lowing year he carried out a similar scheme on a more extended scale obtaining five
parent bass in May from the drag-seiners operating on the shores of the Bay of Quinté.
These were placed in small ponds near the Newcastle hatchery. Mr. Wilmot in his
report states that on ¢ May 25, some of the bass began to pair off, and to commence
making nests; some being made in the deepest parts of the pond, others in the shallow
places; some were formed on gravel beds; others, where sunken sticks were fastened at
the bottom of the pond. They were invariably hollowd out a little, and made clean by
the action of the fish, which gave them a bright appearance; the nests being round in
shape, and varying from twelve to eighteen inches in diameter. Upon those, the parent
fish deposited their eggs and milt. Nest-making terminated about June 10; the time
elapsing from the first formation of these beds until the young fry were noticeable,
varied from twelve to sixteen days, and a further period of five and six days took place,
before the little fish left the beds. After the eggs were first laid, they were seen with
difficulty through the water upon the nests. The surface of the beds presented in a
few days a very dark appearance. When hatched out, a perfect mass of little black
animals, not unlike tadpoles, covered the whole bed. After five or six days, as stajed
above, they disappeared from the nest amongst the weeds and other substances, where
hiding places could be found.’

Such work was of an erratic and subsidiary nature and it is only in recent seasons
that systematic black bass culture has been resumed. For about six years the breeding
of black bass has been carried on in ponds secured by the department on the Bay of
Quinte, Belleville, Ont. The principal pond is very near the bay and is about 100 feet
square, a cold clear spring-fed inclosure with shelving rocks descending to the centre
where it is about 5 feet deep, while at the margin it is 4 or 5 inches. About fifty large
parent bass are placed in the pond and many thousands of young are each season hatched
in the nests made by the fishes, where they are guarded by the parents, and move off
later into a connecting channel where there is abundant feed. Plenty of insect and
minnow food is essential for bass breeding. It is the same with regard to stocking.
As an authority recently says:—

‘To be successful with small-mouth black bass, they should be planted in ponds
that are fed by clear, pure streams, or with bottom springs. Large-mouth bass will do
well in a pond with a mud bottom that has a liberal quantity of vegetation. It is of
great importance that ponds for either species: should contain abundance of natural
food, as craw-fish, minnows, frogs, &c., for it is a well-known fact that any interference
whatever with the admirable balance which nature has established in the animal king-
dom is more apt to lead to mischief than to success.’

In the province of Quebec the Lake Lester ponds (Eastern Townships) are used by
the department for rearing trout. About 250,000 trout fry are impounded from sprmg
until September or October, when they are 3 or 4 inches long, and are then planted in
selected waters.

The introduction of eastern species into western watery and vice versa, and supply-
ing other countries with Canadian fishes has long been a feature in the scheme of fish-
culture in the Dominion. As stated on another page, Canadian fish were supplied
gratis, or for a time, were sold for stocking U.S. waters, and on many occasions the
¥ish Commission of the United States and individual states have generously presented
quantities of Pacific and other salmonoids for introduction in our waters: English
char and Pacific rainbow trout have been planted in eastern lakes and streams. At-
lantic salmon have been placed in Ontario lakes, and New Brunswick ouananiche have
been transplanted to Quebec lakes. On three occasions first in 1896, second in 1901,
and third in 1902, black bass have been planted in the Northwest Territories or on
Vancouver island, British Columbia, a large quantity of lobsters, and of immature
and of full grown Atlantic oysters have also on these occasions been shipped west under
conditions designed by much careful thought and elaborate arrangement, which ensured
success. To New Zealand, shipments of Canadian’fish-eggs have been sent on several
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occasions. In 1898 the government of that colony made a request for B.C. salmon and
lake whitefish, and in 1899, and again in 1901, in response thereto, carefully packed
supplies of ova were sent. These courtesies have been most warmly acknowledged by
the New Zealand government.

Whateyer may be said for or against the artificial hatching of fish, no fair-minded
critic can doubt, that the distribution year after year, of this enormous quantity of
young fish must have benefited our waters to an incalculable extent. Artificially
hatched fry, unlike those hatched naturally on the spawning beds, must in the eyes
of some critics, be more at the mercy of enemies when newly planted. Nothing, how-
ever, could be more helpless and unprotected than naturally hatched fry, and those
turned out from hatcheries are really less at the mercy of enemies, inasmuch as they
are always some days old,.frequently several weeks old, before being planted, and
should be more sturdy and robust than the fry exposed immediately after hatching,
on the natural spawning beds. Nor is the objection better founded that the fry are
suddenly transferred from the warmer water of the hatchery to the colder water of
the lake or river outside. Records, which have been kept, show that the water flowing
rapidly and plentifully through the tanks is more equable and cold than the shallow
waters outside. :The fry, it is further contended, are untaught to seek shelter, and
must be gobbled up by watchful enemies. This cannot be so. The eggs are all taken
I{rom wild fish, and the young inherit the instincts of their parents. Hence when the
fry have been carefully watched at the time of planting, they have been noticed to
act with alertness and intelligence, and at once dart off to shelter. All the stock ob-
jections are made in ignorance of the real facts, for the facts all prove the very op-
posite of the theories set forth by critics, usually arm-chair critics.

Fish culture, at this late date, needs no advocacy or defence, yet recent unsolicited
testimony may be adduced, sent to me as affording evidence of the success of the gov-
ernment hatcheries. A lake near Three Rivers, P.Q., was planted several years ago.
It abounds at the present time with fine trout, says the member of parliament, who
is my informant, although these fish did not formerly occur in it at all. A lake in
Victoria county, Ontario, I have recently been informed by residents, is alive with
trout consequent on being stocked by means of fry. Most visitors to the river Sague-
1ay know the Tadousac hatchery, and the small lake adjacent to the building
abounds in small salmon a few pounds in weight, the result of the surplus quantities
»f fry placed there by the hatchery officer. ‘¢ On one occasion,” says the officer in an
sfficial report, ‘I permitted the Bishop of Chicoutimi, to fish in the hatchery lake. He
vas accompanied by the Rev. Mr. Mathieu, Superior of the Quebec Seminary, and the
Rev. Mr. Lemieux, of Tadousac; they were astonished at the number of young
salmon that could be caught.” A most convincing case came to my notice, however,
»n the testimony of a gallant and facetious member of the House of Commons, who
sitterly complained that a New Brunswick lake, stocked with brook trout at much
sost, had received also some Great Lake trout from a government hatchery. The
atter have so prospered and grown in size and numbers, that they are cleaning out
he brook trout, formerly so abundant in it. The club who*lease the lake are anxious
o exterminate the hordes of huge lake trout which are the direct result of fry planted
here from Grand Falls hatchery, and the use of nets has been resorted to, enabling
ome fine specimens of these ¢ fresh-water sharks’ to be captured. Deplorable as are
he results from the club’s point of view, no better testimony to the success of the
‘overnment’s hatchery work could be adduced. ,

While the Great Lake trout are valuable commercially, they are not held in much
steem generally for sport, but in certain Ontario waters, where they are usually
alled ‘salmon,” they are fine large fish and attract great numbers of anglers, and
rtificial stocking has alone maintained their numbers. ‘Beyond doubt the planting
f the hatchery fry is a success,’ one prominent authority wrote to me not long ago.
.ast season we had the best salmon trout angling known here for many years. The
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oarsmen claim that they can tell the new salmon from the old native variety. It is
quite common to hear the remark ‘that is a government salmon.’ Again, an able
sportsman, formerly a member of the House of Commons, informed me recently that
¢ Lake Memphremagog shows every indication that the planting of whitefish (Core-
gonus) has resulted in stocking its waters plentifully with fine whitefish of superior
quality, and weighing from 2} to 6 lbs. each’ The department’s efforts to introduce
black bass into the waters of the Northwest has succeeded also, for a quantity of
these fine game fish shipped in October, 1902, in charge of experienced cfficers, were
in part planted in Buffalo lake, near Lacombe, on the Edmonton branch of the Can-
adian Pacific Railway, and in May, 1905, a lady fishing in that lake caught a fine
33 lbs. fish. The lady referred to did not know what kind of fish it was, but stated
that it was very game, and made a determined fight, which ended only after pro-
longed playing when it was hauled on shore dead. In the previous fall (1904) a
similar black bass had been captured by an angler who was unaware that the lake had
been stocked in 1902 by the government as an experiment.

- As I have repeatedly pointed out in various blue books it is useless to expect re-
sults in artificial stocking of rivers and lakes, unless proper protective measures.-are
taken to prevent the fish being exterminated. Thus certain salmon rivers, and some of
the inland lakes, including the great lakes Ontario, Erie, Huron and Superior, have
been planted for long periods of years with vast quantities of fine ﬁsp, yet the old plen-
teousness has not been restored. Incessant overfishing, and all kinds of destructive
instruments, spears through the ice, &c., as well as the capture of small immature fish,
has gone on without limitation, and yet an increase in supply has been expected fromx
the planting of a few millions of hatched fry. Even anglers forget that streams cannot
be restored if record catches are attempted each season. Scarcity of fish will inevitably
continue if sportsmen will not be satisfied with an ordinary good catch. The anglel
who, a year or two ago, caught seven dozen river trout in a single evening in a Prince
Edward Island stream, or the sportsman who took forty splendid ouananiche at the
mouth of the Metabetchouan in two days, in May, 1900, or three U.S. tourists, whe
took out of the Niagara river, in a single day, in September, 91 black bass weighing
over 200 pounds, are frustrating all attempts to supplant the present scarcity of gams
and of table fish by the plenitude which fish-culture would crown with certain success
The wise fisherman and the true sportsman will, in their own interest, frown upon thi
excessive destruction of fish. A more judicious policy, and a more sportsmanlik:
feeling would render the work of fishery restoration easy. Even in waters regarded a
almost virgin waters like those of northwest Ontario, the effects of wanton and waste
ful fishing, are being felt. There is wisdom in the observations of a well-known angle
who describes his feelings on the matter, in his account of a Magnetawan trip, Georgia)
bay distriet, he says ¢ Forest and Stream, N.Y., Oct. 23, 1899 :—

¢ Heretofore much of the country traversed by the Magnetawan has been low an
swampy, but here the islands and shore line stand high up out of the water. Numerou
islands well wooded with pine, poplar, cedar and hemlock enrich the scenery. As w
rounded a rocky point a lone but not lonely fisherman exultingly held up a string ¢
twenty-five bass. I have never been able to see how any intelligent angler can be s
foolish and barberous as to kill twenty-five fish. Twenty of those fish might and ougt
to have been returned to the water. How often, oh, how often in the days gone by hav
I seen splendid bass rotting in heaps—anglers unable to use their catch and too foolis
and cruel to return the fish to the water. Again and again I have seen campers tryin
to give fish away to the farmers. Let farmers catch their own fish and return all yo
can’t use to the water, and fishing here at least would be good for generations to com:

To most people fish culture is thought to consist in taking some ¢ ripe mature fist
just before spawning, squeezing eggs from them, fertilizing them, and placing them i
jars or on trays, in a current of water until the young fish hatch out. Fish culturei
however, much more than that, it-includes at least half-a-dozen different methods. €
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course, one method, and that most familiar, consists in obtaining ripe living fish of
both sexes, and after subjecting them to the same process of careful and gentle pres-
sure, mingling the two products in a spawning vessel or dish, where the eggs are rapidly
fecundated, and then transferring the vivified eggs to the trays or hatching jars. The
parent fish, being handled with care are returned to the water, with rare exceptions,
alive and unharmed, and in the case of salmon usually continue the ascent up-stream,
which had been interrupted by the hatchery officials. In B. C., it is said, the spawned
fish frequently descend, but this may depend upon the sex, for Frank Buckland noticed
that male salmon invariably bolt upstream if disturbed, whereas the ‘hens’ or female
salmon bolt down stream. The fish do not die, as the signs of ripeness are readily visi-
ble to the expert officer’s eye, and ripe fish are spawned painlessly and with the utmost
readiness and ease. It is a curious fact that eggs from dead fish may be successfuly
used if death is recent. Thus the distinguished Russian naturalist, Owsiannikoff, in a
paper read in 1869, before the Imperial Academy of St. Petersburg, stated that he had
fertilized the eggs taken from dead fishes, and in most cases with success. Different
species also may be crossed and hybrids readily produced, but there are limits to the
process due, no doubt, to certain microscopic peculiarities in the structure of the egg
capsule.

Two methods of fertilization have been adopted, the wet and the dry, and the latter
has almost universally superseded the former. In the dry method no water is added
until some moments after the ova and milt have been mingled and gently stirred with
a feather or the fingers. In the early days of Canadian fish-culture the wet method was
followed, and the eggs were placed in water before the milt was added, and a propor-
tion of eggs always failed to be fecundated, hence the universal adoption of the so-
called dry method.

Some of the different methods followed in obtaining eggs or fry may be here
instanced.

(1) The parent fish are secured some time (days or even months) before spawning,
and impounded until they become ripe and swollen. Whitefish are often kept in this
way, and the plan has been adopted in Canada of confining salmon in tidal ponds for
many months, and apparently without harm. Indeed the salt water prevents fungus,
and as salmon take no food after leaving the sea, there is no difficulty in retaining them
until the spawning season, and then taking the eggs and milt. After being kept from
June or July until October or November the parent fish are liberated on being artifi-
cially spawned.

(2) The parent fish are netted at the spawning time near the breeding beds. Sal-
mon, in British Columbia, are treated in this way, also Great Lake trout and whitefish.
The parent fish are rarely injured, and are thus liberated in their native waters.

(3) Parent fish are captured and the eggs taken and fertilized, but the fish are
killed and sent to market. This is the plan adopted ifi some cases by U.S. fish-cul-
turists, especially with the Great Lake trout. It is unavoidable as a rule, with black
bass and sturgeon, even when very ripe, as they refuse to yield their spawn. It is not
adopted in Canada.

(4) Parent fish are impounded in ponds or inclosures, where they deposit and fer-
tilize their spawn naturally. The spawn is then transferred to the hatchery and in-
cubated artificially. Bass, maskinonge, perch, carp, sturgeon, &c., have been treated in
this way.

(5) A similar plan to the last is followed excepting that the eggs are allowed to
hatch out in the ponds where deposited, and the fry are reared under official supervision
for 6 to 10 or 12 weeks as at the Belleville bass ponds.

(6) Instead of securing the parent fish, or obtaining the eggs after being de-
posited, the small fry, incubated and hatched naturally, are netted and used for pur-
poses of stocking waters. Trout and black bass have been mainly introduced into
new waters by this method. Black bass, when very young, devour each other, even
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when only a little over an inch in length, and the Caledonia (N.Y.) Hatchery officers
have reported that their young black bass grow so rapidly that they must be shipped
immediately after being collected in the adjacent marsh ponds. Nearly 400,000 of
these fry are annually distributed from the American hatchery named.

~ The method referred to above of retaining salmon in salt water tidal ponds until
they are ripe, and ready to be artificially spawned, merits a brief notice. It is a
method first practised, so far as I can ascertain, in Canada, and grew out of an ex-
periment made at the Tadousac hatchery in 1875. In that year Mr. Wilmot selected a
few salmon, as he tells,¥ which were kept in a salt water inclosure until ‘the very
time of spawning. These eggs went through precisely the same process as those that
were taken from fish kept in fresh water, from the time of spawning till they were
hatched out; there was no difference whatever observable during the period of incu-
bation, nor after they became young fry. This experiment wag repeated with a large
number of salmon that were kept in salt water last fall, and up to the present time the
results are precisely similar to last year. It may therefore be now safely concluded
. that the ova of the salmon will arrive at maturity, and be equally susceptible of im-
pregnation, when taken from fish kept in salt water, as in fresh, and that no difference
exists with the eggs during incubation or with the fry afterwards.’

The system has been extended and a very extensive salmon retaining pond has
been operated with remarkable success at the mouth of the St. John river, near the
city of St. John, N.B., whence supplies of eggs are sent to a number of hatcheries.
The parent fish are bought during June and July mainly, from the net fishermen,
and conveyed alive to the tidal inclosure, where they remain, in good health and con-
dition until October or November, when their eggs are ready for the artificial spawn-
ing process. At St. John, N.B., Tadoussac and other places this method has proved
very satisfactory, from 900 to 1,200 salmon being secured at the first-named place.

Broadly speaking the stocking of waters may be carried out in eight ways:—

By (1) Planting {ry artificially hatched from artificially fertilized eggs, a
method almost universally adopted.in government fish-culture in Canada and other
countries.

(2) Planting fry naturally hatched from artificially fertilized eggs, a plan oc-
casionally carried under special stress when eggs might have been lost, through short-
age of water or similar cause in the hatchery. The artificially fertilized eggs are in
such cases placed on appropriate shallows, and watch kept until they naturally hatch
out.

(8) Planting fry naturally hatched from naturally fertilized eggs, as has been
done in the case of brook trout, black bass, &c., the newly hatched fry being dip-
netted and transplanted after capture.

(4) Planting fry naturally hatched from naturally fertilized eggs, but reared
artificially, such wild fry, having been netted, are retained in feeding tanks or
ponds, until of larger size, and then planted as has been done with sturgeon, striped
bass, brook trout, &ec.

(5) Planting fingerlings and half grown fish hatched on spawning reserves or in
hatchery rearing tanks, a method which is valuable, but costly and laborious with
most fishes. Fifty per cent or 60 per cent of hardy fish like salmon or trout die while
being reared, but of whitefish pickerel or doré not 5 per cent can be reared, over 90 per
cent dying under artificial conditions, food, &c.

(6) Planting fingerlings and half grown fish procured in the natural breeding
resorts.

- (7)) Planting eggs naturally or artificially fertilized on ‘ redds’ or natural hatch-
ing places to incubate under natural conditions and thus themselves stock waters,
wwithout further aid. Lake Huron fishermen have planted lake-trout eggs in this way.

* See Rep. Dep. Mar. and Fish. (Supplement No 4) 1876, p. 361.
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(8) ‘Planting adult fish transferred from other waters.

It is plain that if we can secure the eggs from the ripe parent fish, fertilize them
by the dry method, and hatch them under the care of experts, the results must in-
finitely surpass those possible under natural conditions, where a small proportion only
can be expected to surmount all the dangers and difficulties of their environment. Let
me give an illustration of this waste of éggs on the natural spawning beds—a waste
not contrary to matural law, but obedient to the principle of compensation and ad-
justment, universal in the world of nature. In 1895 I spent some time closely observ-

.ing certain spawning beds of the Fraser river salmon, commonly called sockeye or
blueback. I noticed, not once, but scores of times, pairs of fish busy nesting, the
male fish lingering near his partner until she shed a shower of eggs. Just as the eggs
were cast into the rapid stream, the male fish had his attention attracted by a rival,
and darted with lightning speed to drive him off, both male fish tearing at each other
with gaping jaws, armed with formidable teeth, the teeth at this time being of ab-
normal gize. Time after time I saw female fish wasting their eggs in this way, for the
eggs deposited in the gravel by the female, while her partner was engaged in a fight
twenty or thirty yards away, were unfertilized and would, of course, perish or be eaten
by hungry enemies, suckers, trout, &c., which hovered near in hordes.

This loss of naturally spawned eggs is universally admitted, but the crowding on
the spawning grounds, or ‘redds’ as they are called in Britain, proves injurious to
the fish, as the fungoid growth, which is so terrible a disease, is transferred from one
to the other, if indeed this crowding is not the original cause of the disease. The
first great destruction takes place on the ‘redds’ Everywhere over these are tiny
raised heaps of gravel sheltering the spawn, but the shelter is insufficient to guard
it from devouring enemies. These are in the air, on the land, in the water. Many
members of the hungry salmonide themselves prey on the spawn, and it is difficult to
cope with them. Bunches of wild duck and teal seek out the ‘redds’ in the autumn;
and feed on right through the night if not disturbed. Here, too, as frequently wit-
nessed, the swan leads her cygnets, and it is known that one of these large birds will
destroy mnearly a gallon of ova in a day.

The curious fact repeatedly noticed by observers, that male salmon outnumber
the female; and the fierce fights and numberless resulting deaths, may be a device for
reducing the surplus number of one sex. ‘To me it is the strangest puzzle,’ said
Frank Buckland, ‘ why the male fish always predominate over the female, and he
asserted that frequently there occurred seven males where there might be not more
than one female salmon. During the second year of the Restigouche Hatchery’s
work, the late John Mowat reported that the male fish were in excess of the female
as two to one, and the late Alexander Russell, in his famous book, ¢ The Salmon,” gave
prominence to Shaw’s not less interesting discovery, that in the young striped ‘pgrr’
stage, male salmon are mature, ‘ the parr (alone) arrives at sexual maturity, and does
and can impregnate the ova of the adult female salmon.

If, to the natural loss of enormous quantities of eggs by non-fertilization, be
added the depredations of ducks, loons, herons and aquatic birds, not to speak of
otters and four-footed enemies, as well as destruction by floods, by mud, gravel and
ice, it is easy to see how great are the advantakes offered by artificial incubation, and
by caring for the eggs in properly equipped hatcheries.

Anglers, as a rule, favour fish-culture, but there are exceptions, and the sports-
man needs to be reminded that, whereas, the fish are liberated strong and uninjured
after being artificially spawned, those taken by the angler’s line shortly before the
breeding season, are killed and prevented from fulfilling their task of peopling the
waters with young brood. It is easy to hatch 90 per cent of salmon eggs in a hatchery,
whereas, Sir Humphrey Davy estimated that not six per cent of the eggs deposited
on the breeding grounds, come to perfection, and Stoddard held that only four or five
fich fit for the table were the result of 30,000 ova on the spawning beds. The take
of salmon in a single net may suffice to furnish enough eggs to keep up the supply
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of young fish, and it is the rule at the government nets to liberate all fish not re-
quired, and these are allowed to ascend to the upper waters. Thus at the Tadousac
nets in 1889, 559 salmon were taken for the hatchery, but 310 of the largest were
sufficient, and the remaining 249 were turned into the river again. This is frequently
done. In most of the hatcheries reliance is placed upon the departmental nets, man-
aged by the hatchery officers. In these nets fish are trapped, and after being spawned
are set free.

‘What the liberated fish do after being released has long been a problem, but as
already stated, they doubtless continue up the river, and linger about until prompted by
the necessities of a long fast to return to their feeding grounds in the sea. They do
not and cannot feed to any appreciable extent in fresh water, but that they survive
has been fully established in the St. John river, N.B. Thus, among the salmon set
free by the department’s officers at the Carleton salt water salmon pond, St. John,
N.B., during the spawning operations in November, 1904, one bearing the copper tag
used by the officers was caught six months later in the Kennebeccasis waters, not
many miles distant, viz,, on April 11, 1905. A large number were thus marked and
will no doubt be captured.

In some cases parent fish are bought from local fishermen by special arrangement,
but the plan has, on the whole, proved uncertain, as the fishermen asked exorbitant
prices, or ignored their agreement and shipped the fish straight from their nets to
the markets, leaving the hatchery officers in the lurch. Many parties have entertained
an ignorant prejudice against artificial hatching of salmon, not fishermen omly, but
men of education and social standing. Thus the lessees of certain rivers in Gaspé,
refused to allow any salmon to be taken for hatchery purposes, and anglers who have
been known year after year, to kill hundreds of salmon in famous pools, really spawn-
ing grounds, have declaimed against the inhumanity of taking the spawn from the
small number of parent fish, which are ample for supplying a salmon hatchery.

Frank Buckland has truly observed that ‘the success of salmon egg-collecting de-
pends upon very small circumstances, and he specifies seven necessary provisions to be
‘made by the ‘spawner,’ viz.: a water-proof suit, spawning pans of large capacity, 4
long, shallow basket to hold the fish under water until wanted, hose flannel in yard
lengths for wrapping the struggling fish when spawning, dry towels to wipe slime off
the hands, moss and trays, and lastly, nets.

In a report published in the Marine and Fisheries Blue Book, 1896, I described all
the types of fishes’ eggs known to scientific experts. I grouped them under seven heads,
according to their special features, and I pointed out that they varied in shape, size,
external structure, &. The smooth, spherical, pea-like eggs of the salmon, trout, white-
fish, and the like, are far more favourable for artificial incubation than slimy eggs, eggs
clinging in bunches, eggs in gelatinous strings, eggs covered with spines, oval eggs,
and other varieties.

The eggs resembling peas vary in size in different species. A quart measure is fre-
quently used in counting eggs on account of its convenience. The measure holds 5775
cubic inches, and has been found to be capable of containing 3,300 land-locked salmon
eggs; 4,272 Atlantic salmon; 3,696 Pacific salmon; 5,525 Great Lake trout; 8,311 to
9,935 English brown trout, 12,063 to 13,998 American brook trout; 24,363 striped bass;
28,239 shad; 86,800 lake whitefish; 78,938 maskinonge; 152,292 pike, perch or doré;
233,280 tomcod; 885,000 cod; 496,000 smelt. In diameter the eggs vary from % of an
inch in the Atlantic salmon, and 36 of an inch in the brook trout, to %0 of an inch in
the tomcod (Gadus tomcod, Walb) or %25 of an inch in the silver hake (Merlucius).

Or, to compare the gizes in another way, the eggs of the brook trout are such that
36 will cover a square inch; lake trout, 21; whitefish, 66; black bass, 150, and pike,
perch or doré, 150.

‘When the ripe female fish is being spawned by the hatchery operator, the eggs run
freely in a stream into the pan or dish, previously rinsed in clean water, the operator
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gently pressing the abdomen with one hand, while with the other he holds the fish firmly
in the region of the anal fin, the head of the fish being secured under the armpit, if a
large fish like a salmon. A male fish is then treated in the same way, the milt flowing
into the spawning pan amongst the eggs, and the eggs are stirred with a feather, thus
securing fertilization. After being washed, the eggs are placed either upon black
Japanned tin trays, 15 in. x 10 in. X § in., perforated with small holes and holding about
2,000 salmon eggs, or they are placed in glass vases 20 in. x 6 in. in diameter. The
former are more suitable for salmon and trout, the jars being best for whitefish. Zinc
trays are found hurtful to eggs, the officer of the Miramichi hatchery reporting in
1874 that a large number of salmon eggs were poisoned from this cause. The eggs,
being alive, require abundant oxygen, hence a continuous stream of water must pass
over them day and night until they hatch out. Under natural conditions river-water,
of .course, pours over the eggs, but fish-culturists are agreed that spring-water is pre-
ferable for hatching purposes, not only because the temperature is more equable, but is
purer and more free from debris and vegetable matter. In 90 to 120 or 150 days, the
young fish burst from the eggs; shad, however, take only from two to five days, and cod
hatch in ten to thirty days. Most of the valuable fresh-water species, like the trout
and whitefish take many months. In special cases where the hatching of sturgeon and
shad has been attempted as in Chautauqua lake, N.Y., hatching boxes with double wire
screen, top and bottom, have been placed in a running stream, or if containing mas-
kinonge eggs, have been sunk at a depth of four or five feet in the lake.

The fry are transferred to large tanks for periods of a few days or a few weeks,
and are distributed in large cylindrical cans, nearly two feet high and twenty inches
in diameter, the narrow neck of which is devised to hold ice in hot weather, in order
to keep the water cool.¥

The young fish carry beneath the body a small bag of food yolk, and require no
other food until it is used up—a few days sufficing in some species, a few weeks in
others. If possible, the fry should all be planted before the store of natural food is
exhausted. In stocking lakes or rivers it is best to select inshore shallows not fre-
quented by large fish, or rocky ridges and banks far from shore. The fish travel by
rail or team for long distances without serious harm, if ice is used with care. Short
distances are, however, best; indeed, Mr. Samuel Wilmot urged the establishment of
small supplementary hatcheries, where the advanced eggs could be sent just before
hatching, and the fry more safely distributed from them. ‘This system of carrying
or rather trying to carry, young fry to distant points (particularly where no speedy
means of travel by railway is to be found) should be discontinued (said Mr. Wilmot
in 1877), because the time almost invariably spent in fruitless journeys of this kind,
could be so much better and more profitably applied at nearer points, where the safety
of the young salmon in the transit could be relied upon.” At times a few thousands

. of fry have been kept ‘until they are four or five months old; but constant care is ne-
cessary, and a large proportion as a rule, die when the fry are kept out of their natural
habitat in lakes or rivers. The feeding of fry is not easy, as the quantity and kind
of food require regulation, or the results may be fatal. “TIn 1887 eight or ten thousand
young salmon were retained in a pond at the Restigouche hatchery, and were fed
during the summer, ‘yet they did not seem to thrive well, as but few were seen in
October when the pond froze over (as Mr. Alex. Mowat reported) . . . T have very little
faith in ordinary attempts to grow fry with artificial foods, with a view of realizing
any benefit from the proceeding.” Last year Mr. Mowat again kept some salmon fry
(about 10,000) in outside tanks with an ample stream of water passing through. Mr.
Mowat is one of the best practical fish-culturists living, and this experiment was a
success owing to special attention, the fry growing satisfactorily until they were
nearly six months old. The food consisted of finely ground raw fish and liver; but

* Fry are conveyed up some salmon rivers in floating crates or perforated boxes, and 25 miles
of a river can be planted in a day.



eii MARINH AND FISHERIBS

6-6 EDWARD Vil,, A. 1906

quite as important a matter was the intelligent manipulation and care of a zealous
officer in charge. The fish were well fed, yet not overfed, and kept perfectly clean,
by the removal of dead and decayed matter, especially waste food.

The growth of fishes, especially young fishes, varies extremely; thus brook trout
are usually two inches long when four months old; three inches when eight or nine
months old, and five inches when a year old. Lake trout are six inches long at the
end of the first year, and black bass at the same age are four to six inches. Salmon,
when confined in ponds, are often stunted in growth, thus 3,000 salmon fry were
planted in a small lake near Louisburg, Cape Breton, in 1888. In 18389 they were
three or four inches long, and in 1891 (in their third year) some were caught with
the fly, but were not more than eight inches in length. A similar experiment at the
Restigouche hatchery, resulted in producing young salmon, seven inches long, in the
third year, and ready to descend to the sea. Many of this batch of fingerlings meas-
ured fully three inches in length.

In British Columbia young salmon (sockeye, cohoe and other kinds) have been
kept until many months old, in ponds near the hatcheries, and apart from the food sup-
plied to them, must have fed upon minute organisms which abounded amongst the
aquatic vegetation. In some U. S. hatcheries as at the Rogue River hatchery, Sacra-
.mento river, large numbers of salmon fry have died when about two months old, which
bad been fed on canned salmon. In these western hatcheries ground liver, liver and
mush mixed, and canned salmon have been chiefly used. The last fouled the troughs
with a greasy scum, said to affect also the gills of the little fish, hence it was pressed
until of the consistency of damp earth and proved as satisfactory as liver, and liver
and shorts, so far as the growth of the fish is concerned.

A very prominent English pisciculturist has recently recommended dessicated
baddock ground up coarse, bones and all, ag the ideal trout food. The dried stuff con-
tains only about 20 per cent of moisture and is fed to the fish in a stiff paste. Three to
three and a half pounds of the concentrated meal will, it is claimed, produce one
pound of healthy trout.

Before the yolk is gone, trout fry will pick up minute particles of food, but
they may be fed on hard roe of flat fishes, of mackerel, or of other fish with very
small eggs, which are easily scattered amongst the hungry alevins. Liver and rock-
mussels finely minced form good food; but very little should be given at a time as
fragments falling on the floor of the tank pollute the water. Opinions are divided
as to the advantages of planting young fry, or of keeping them until a year old.

During their early stages and later in life various diseases attack fishes, especi-
ally vegetable parasites such as the well-known fungus Saprolegnia ferax and Achyla
racemosa, and psorosperms and bacteria. Dr. E. J. M’Weeney, made a most interest-
ing study of some diseased salmon alevins about 14 inches long, hatched at Ballisodare
hatchery, which had died.* The eggs came from the Rhine and were German salmon.
The young fish were found to be suffering from Saprolegnia, but in the culture on the
4th day of the experiment the other vegetable parasite Achyla was found amongst the
hyphal filaments of the original fungus. The rapid spread of Achyla amongst eggs
in hatching trays renders necessary constant picking out of dead or diseased eggs. On
some smolts of salmon the same authority found ulcers on different parts of the body
from the size of a pin’s head to that of a ten cent piece, and they showed no traces
of the mycelium threads of a fungus (Saprolegnia), but round and oval refractive
granular bodies belonging to the protozoan myxosporidia resembling superficially the
microsporidia of barbel and pike found diseased in the Rhine. Further, a large
salmon with abraded spots on the skin and fins was shown to be infected with
Saprolegnia, which so weakened the fish as to render it favourable for the attacks of
bacteria found abundantly in the liver, &. This fungus, which attacks eggs during
incubation, is most pernicious. What is called ¢ dropsy’ in the yolk-sac is not com-

* See Dr. M’Weeney’s Report, Irish Fisheries Ofice, Dublin, 1892.
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mon, inflammation or clogging of the gills is frequent, but fungus is an epidemic
that often carries off entire batches of eggs and fry.

The commonest remedy is common salt, of which a saturated solution is made,
practically strong brine, and this is poured into the tanks containing the infected fish.
It is a good plan to turn off the supply tap so as to leave 2 or 3 inches of water in the
tank, and it is easy then to convert the contained water into a fluid not quite the
strength of sea-water. It must be thoroughly mixed and the fry left in for about half
an hour. Usually the batﬁ has no ill-effect; but if the fry appear to be becoming weak
or discomforted, the fresh water should be turned on again. A bath of this kind has
been found beneficial, though it requires care, as young salmon immersed in sea-water
too long die from hardening of the yolk-sac, which becomes dense as stated above.
Recently another remedy has been advocated, viz., permanganate of potash, which
sweetens the water and destroys organic germs. The Revue Scientifique notes that at
the Geneva Exhibition, 1896, permanganate of potash was used to clean the aquarium,
and it is claimed that it prevented the specimens of the salmonide from being attacked
by Saprolegnia. It is a matter, however, of experiment as yet, and further trials are
necessary to establish its success.

I have always recommended, however, bichloride of mercury as a remedy, though
it requires more trouble in application and some little skill. It is successful as is
shown by a recent writer who says:—

¢ While visiting a friend who has a fish pond stocked with gold fish, I learned the
fish had been attacked by a fungoid disease, or a growth of a white fluffy appearance on
their scales which is common to fish in vivaria. He cured his fish in the following sin-
gularly successful manner: He first caught the fish thus affected, and, with a small
painter’s brush or the thumb and finger, removed the fungus, and then with a solution
of 18 grains of bichloride of mercury diluted in a 6 ounce bottle, he applied with a
camel-hair brush this solution over the parts affected, holding the fish a few seconds
before returning them to the water, which was changed daily. The result, he states, is
that after one application his fish have entirely recovered, with but a few exceptions,
which, however, he states have been cured by a second application.’

Discretion is not always shown in the planting of fish suited to the waters selected.
Carp have been a questionable benefit, black bass in some waters have been far from a
blessing, and that splendid game fish, the maskinonge, proves to be a veritable fresh-
water shark in some lakes. ‘If planted in many of the small inland lakes says Mr.
Annin, jr., Superintendent of N.Y. State Hatcheries) the result will be that perch,
pickerel and bass fishing would be greatly damaged.’ If predacious fish abound, it is
useless to attempt stocking with a better class fish. The fry are inevitably exterminated.
In Chautauqua Lake, N.Y., the U.S. authorities wisely decided to clean out that vora-
cious ganoid, the bill fish (Lepidosteus), and in two seasons over 4,000 of these useless
fish were captured in seines, pounds and traps, such extermination being often necessary
before stocking begins. For some years the pike-perch or doré (Lucioperca or Stizos-
tedion) were hatched at Sandwich and at Ottawa. The first batch, about one millien,
were hatched in 1881, but partly on account of difficulties in securing ample supplies,
this species was, after ten or eleven years, no longer embraced in the government opera-
tions. Black bass too, for a time, were hatched at Newcastle, and German carp were
also included, for one or two seasons, under the mistaken idea that it would introduce
‘into ponds and waters (to quote Mr. S. Wilmot’s report) now depleted a highly es-
teemed description of food fish hitherto unknown in our country.’” A thousand young
carp were, with the late Prof. Baird’s consent, brought from Washington to Newcastle
in December, 1880. Some were planted in ponds in Manitoba, but apparently without
result. Pacific salmon have also been introduced into the waters of the eastern provin-
ces. In October, 1874, 20,000 Quinnat or spring salmon eggs were generously donated
to the Newcastle hatchery by Prof. Spencer Baird; they hatched out in December, and
were planted in April following. In 1874 a second lot was sent, and in October, 1875,
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a third consignment of 80,000 (of which half were sent to Tadousac Hatchery), and in
1876, a further batch of 40,000, and in November a further shipment of 80,000. Other
lots of many thousands were kindly given by the U.S. authorities, but the results appear
to be decidedly inconclusive. A fish, 15 inches long, was described by Mr. Wilmot as
being captured near the Newcastle hatchery, in 1876, in the creek there and regarded
as a Quinnat. ‘It was totally unlike the ordinary grilse or smolt of the stream, and was
a male with matured milt,” said Mr. Wilmot, and he added, ¢ The first lot of California
eggs was received at this place in the fall of 1874; this salmon must, therefore, have
been two years old from the egg.” In July, 1877, several more, it said, were taken. The
officer in charge of the St. John river "hatchery, N.B., reported, in 1885, that there
were grounds for regarding the planting of Pacific salmon (Quinnat) in 1881, as a
success. He reported: ‘Just as soon as the fishermen set their nets in spring they
began to capture a strange, and to them, peculiar species of salmon with which they
were unacquainted. This gave rise to inquiries and investigations, which resulted in
the fact that they were California salmon, averaging some seven or eight Ibs. in weight:
Consequently they must have been some of identical salmon that were hatched in the
Rapide des Femmes hatchery and put into the St. John river, four years ago last
March.” In March and April, 1881, 85,000 young California salmon had been sent to
this hatchery.

It is difficult to say, in most cases what have been the results of transplantation.
We know that in New Zealand the results have been most unexpected. On the one
hand the results have been grievously disappointing; on the other hand they have
exceeded all anticipations. The planting of salmon has had no result whatever.
Salmon were wholly absent from New Zealand waters, and in spite of repeated efforts
to establish them, no successful results have yet been seen. With trout it has been
wholly different. The small Scottish and English trout (Salmo fario) have become
most abundant, and have attained dimensions that are almost incredible. A 2 1b.
English trout is considered a fine fish, and a Thames trout weighing 14 lbs. was a
unique capture, but these fish transplanted to New Zealand run from 7 lbs. to 15
Ibs. commonly, and examples are not rare weighing 25 to 27 lbs. The planting of
Pacific salmon has had no results practically in the eastern waters of this continent.
Nor is there clear evidence of tangible results of attempts for over 80 years to estab-
lish Pacific species or even the Atlantic sea salmon in the great lakes such as Lakes
Huron, Michigan and Superior.

In 1875 the late Mr. Wilmot reported that: ‘ Rumours have been circulated that
a few strange fish were of late taken in some of the waters of Lake Huron. One in
particular was related to me last autumn at Sandwich (when engaged in procuring
whitefish eggs), to the effect that a fish weighing several pounds had been caught
during the summer in the Detroit river, strongly resembling a salmon trout, but
brighter in colour and longer, and more symmetrical in shape. This description
would very well answer that of the true salmon, but in the absence of a personal in-
spection of this specimen it must only end in conjecture. Another case was reported
in several of the papers that a specimen of the salmon tribe had been caught during
the past year in the American waters of Lake Huron, and forwarded to Prof. Baird,
of the Smithsonian Institute, who pronounced it to be a smolt of the true Salmo salar.

It would be most gratifying to have close research made into this subject by
thoroughly prospecting, at the proper time, the Saugeen river with its estuary fish-
eries near Southampton.

Within the last four or five years rumours have been repeatedly circulated that
Pacific salmon also have been captured by Canadian and U.S. fishermen in the west-
ern waters referred to. Many of these specimens have been pronounced to be the
steelhead salmon, the only true Pacific salmon (Salmo gairdners), as that species and
quinnat, sockeye, and rainbow trout, as well as the Atlantic species have been planted
for many years. Most of the specimens were reported to have rich crimson coloured
flesh, very tender and palatable; but Pacific salmon and trout having deep coloured
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flesh, cannot be described as either tender or palatable; they are on the contrary dry
and insipid, but improve in flavéur and texture when canned and over-cooked. The
species on the Pacific coast which are really tender and palatable, are very pale in the
flesh, and frequently quite white.

It is probable that these stray specimens are really remnants of ‘plants’ of At-
lantic salmon.

Lobster hatchipg had been tried in Norway by Capt. Dannevig as early as 1885,
and three years later Mr. Adolph Nielson commenced operations in Newfoundland.
The United States also operated an artificial lobster hatchery. A fine building, 75 feet
by 85 feet broad, was erected at Caribou harbour, near Pictou, N.S., and began work
in 1891. A duplex pump and twenty horse-power steam engine, draws salt water from
the bay, and a wharf running out to 20 feet depth of water, enables tugs to come
alongside with supplies of lobster eggs obtained by the hatchery officers at the can--
neries. The eggs, it may be mentioned, are carried attached to the swimmerets in
bunches, under the body of the female lobster. Ripe and well-developed eggs are
selected, and are known by their paler colour as compared with the deep green or
black of the newly extruded eggs. With a spoon, the hatchery operator scrapes off
most of the eggs, leaving some still adhering, including some that are unavoidably
crushed or burst. Having visited several of the lobster canneries, and picked out
egg-bearing lobsters sufficient to give him an adequate supply—the lobsters, of course,
being alive and newly brought in from the trapping grounds—the operator at once
conveys the eggs in buckets on board a tug to the hatchery, places them in upright
jars or vases, slightly wider than whitefish jars, where they are kept rolling about by
rapidly circulating sea water until they hatch. At a temperature of 56° or 58°F,
they may hatch out in 24 hours; but they frequently take fourteen or fifteen days, if
the temperature is lower and the eggs are not advanced in development. At a tem-
perature of 40° or 50°F. lobster eggs take many months for the incubation process,
but so favourable are the conditions at the Bay View hatchery, Caribou harbdur;
that the annual operations are frequently over in five or six weeks in May or June.
The young fry like little active shrimps, swimming head foremost in contrast to the
adult lobster, are so fiercely cannibalistic that they must be planted at once. They
are conveyed in barrels on board a tug, each barrel having a square lid cut out, at
the side which is uppermost, for aeration, and the young lobsters are lifted by scoops or
dippers, and scattered in the surface waters 3 to 10 miles from land. The method
of scattering them by means of a hose pipe at the stern of the tug was not successful,
the delicate fry being injured. Lobster fry are never found close inshore, but are
pelagic in habit, and frequent the surface of the sea many miles from land. The
methods in vogue at the Canadian lobster hatcheries® appear admirable, and should
ensure in due time, beneficial results for the lobster fisheries dlong te Atlantic coast.

Another effort to increase the supply of lobsters on the Atlantic coast has been
a matter of experiment for three years at Fourchu on the Cape Breton coast. The
lobster commission, 1898, had in their report (p. 33) favoured the reservation of lagoons
where seed lobsters might be impounded, after purchase from the fishermen or the
canneries, and liberated when the close season commenced. In 1908, the department
arranged with Mr. H. E. Baker, the well-known lobster packer, to have an experiment
made, and an inclosure 380 feet by 167 feet, divided into smaller pounds, was secured.
on the south side of Fourchu harbour. The bottom consists of gravel, sand and rock,
while through the walls 9 féet high, small apertures, 1 or 2 inches diameter, permit
the ingress and outflow of abundant sea-water. Fifty thousand lobsters bearing eggs
have been purchased and placed in these ponds and fed every third day upon chopped
herring. After being impounded in May, June and July, they were replaced in the
sea one and a half to two miles from shore. It is estimated that nearly a thousand

* Five lobster hatcheries are in operation in Canada, viz.: Pictou, Canso, N.S., Shemogue
and Shippegan, N.B., and Charlottetown, P.E.I.
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millions of young lobsters would be hatched out from these ‘berried’ female
lobsters, lobsters which would otherwise have been canned, and their eggs and fry des-
troyed. Such a method involves a serious expenditure especially if it be extended to
all parts of the coast; but of its effectiveness there can be no doubt. Mr, Baker bas
adopted the method of confining lobster fry in a floating inclosure in which a me-
chanical arrangement keeps the water actively moving as previously tried by some U.S.
experts.

For the sake of clearness a brief summary of some of the features of fish-culture
in Canada may be referred to in a concluding paragraph:—

(1) Fish of supreme commercial importance are mainly hatched, hence species,
which, are chiefly valued for sport only, have a subordinate place in Dominion fish-cul-
ture.

(2) Lggs, the hatching of which is difficult or hazardous, e.g. maskinonge, stur-
geons, &c., are not included. Results, commensurate with the expenditure of public
money, are problematical in the case of such species.

(8) As far as possible all parent fish are returned alive to the water after spawning.

(4) Salmon are impounded in tidal ponds for many months prior to the breeding
period in the fall. They cease to feed on entering the mouths of rivers, and the sea
water keeps them free from fungus and disease. Lake trout and whitefish also, are
kept in pens or pounds for a few days before being artificially spawned, while black
bass are kept in nesting ponds and hatch their young naturally. Lobsters, too, as in
Cape Breton, are kept in retaining ponds.

(5) Fry are distributed gratis on the applications being officially approved, and
the government bears the expensc, wholly or partially, of shipment and planting.

(6) Lastly, the fry are all practically shipped in the recently hatched condition
(three days to three weeks old). This is unavoidable when vast quantities, tens of mil-
lions, are handled. Retention of the fry would involve great expense and serious loss
by ‘death, and all the applications could not be filled.

It is bardly open to dispute that the planting, year after year for over 30 years,
of countless numbers of young fry of valuable economic fishes must have vastly bene-
fited the waters of the Dominion.

The hatching of cod, mackerel and other marine fishes has not so far been attempted
in Canada. The eggs and fry of these fishes are not so favourable for the methods of
artificial culture, and the vast numbers produced by each spawning female (a single
cod shedding 9 to 10 millions of eggs each season), the extremely delicate pelagic char~
acter of the eggs, and the futility of handling successfully the fry, are the reasons
which have deterred the government from taking up this work. The public, frequently,
do not realize the conditions necessary for successful results. Hatch plenty of fish and
plant them, is the course too frequently regarded as necessary. Not long ago, indeed,
the view was widely circulated that a great salmon canning industry might be created
in Prince Edward Island, paralle}! to that on the British Columbia waters, if only the
government would plant salmon on a sufficiently large scale.

¢ The chief resources of Prince Edward Island,’ said one authority ¢ are agriculture
and fishing. Our inland fisheries have hitherto been neglected. But with our bays,
rivers and lakes teceming with salmon and trout, the resources of our province would
be materially increased. There is no reason why salmon canning cannot be success-
fully carried on in this province. British Columbia is reaping a fortune from this
industry. And it is an undisputed fact that our waters, too, are adapted for the thriv-
ing of the salmon if proper steps were taken to foster the industry. Owur provineial
laws for the regulation of fishing should be improved. Hundreds of thousands of sal-
mon fry have already been deposited in Vernon river, Murray river, - Morrell river,
‘Wheatley river, Naufrage river, and in streams in the vicinity of Xensington and Cape
Traverse. And all this is but a stepping stone to the development of an industry which
might give employment to hundreds of our people and rich returns to the province.” This
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was much too sanguine an outlook. Fish culture might, in time, help the fresh fish
trade in salmon and trout, but it is altogether too much to expect that it can build up
a business requiring such a wholesale slaughter of fish as canning. If Canadian fish-
culture is doing anything to keep up the supplies of fish in our salmon rivers, our great
lakes and inland streams, it is doing much. By introducing western species into east-
ern waters and vice versa, it may do more, and we may therefore be content to permit
the illimitable ocean, open to all the fishing fleets of the world, to be recuperated by the
unassisted methods of Nature herself.
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THE SCOTTISH HERRING CURING SCHEME, 1905.
By JouN J. CowiE, LOSSIEMOUTH, SCOTLAND,

Woth Ezplanatory Preface

By Professor E. E. Prince, Dominion Commissioner of Fisheries, Ottawa.

PREFACE.

In an article which I contributed to the Pacific Fisherman, January, 1906, on the
Canadian fishery resources of the Pacific coast, I pointed out that no reason exists why
Capadian fishermen and packers ¢ should not put up as large a pack of the best herring
as Scotland, which yields annually 250,000 to 850,000 tons of herring, valued, when
pickled and ready for market, at no less than $5,000,000 to $6,000,000 per apnum.’ My
remarks would apply to the Dominion herring fisheries generally, though I was re-
ferring to British Columbia at the time. I remarked that previous attempts to pro-
duce the best grade of pickled herring had resulted in partial success only as the
fish packed in most excellent barrels brought, as a rule, $4 per barrel, whereas Scot:
tish and Norwegian herring sold in the same markets for $11 or $12. I have knowr
on the Atlantic coast instances of the sale of large quantities of pickled herring a
$1.50 to $2 per barrel, and for this very low price there are good reasons, as any on¢
who has knowledge of the great herring industries of other countries is well aware
A New Brunswick fisherman nearly twenty years ago expressed the matter strongly
ihough unfortunately his criticism was well-founded, when he said:—

¢ Our fish are put up in a most shameful way. Most of the fishermen use more sal
than is needed. One object is to cheat; the other is careless neglect. The fish remai1
so long out of the water before they go in the salt that it is impossible to cure them
Then the fishermen will fill the barrel half full of salt, under the mistaken idea tha
the injury done in this way will be remedied, and that the fish will be all right. Ou
barrels are got up cheap—45 cents for large and 25 cents for half barrels. They ar
made of poor stuff—staves too thin, with poor hoops. There is not much money I
the herring trade for the honest fisherman, as bad fish bring the same price as the good
For that reason the fisherman is careless. We put up a lot of fish last year (1888) wel
cleaned, washed, good and sweet, 100 1bs. in each half barrel, with half a bushel of salf
and we only received 5 cents a barrel more for them than those who put up bad fist
In fact, the fisherman is not encouraged. The fish merchant buys of the fisherman i
large packages; then he re-packs into half barrels, making a gain in quantity, and s
the consumer is cheated right and left.*

The reputation of Scottish, Norwegian and Dutch herring has only been secure
and retained by a scrupulous adherence to certain rules, neglect of which would se
riously injure the whole industry. As is well known the bulk of the European herring
are cleaned and cured on shore, only about one in one hundred barrels being cured o
board vessels, and then chiefly when the vessels are fishing in sheltered inlets or loct

* Report of Dep. of Mar. and Fish. (Fisheries) 1889 Part IV. p. 7.
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along the shore, while of the total catch of herring the returns show that over 80 per
cent are put up as pickled herring, only about 3 per cent being prepared as split and
smoked or ¢ kippered’ herring, about 1 per cent being packed in tins or canned, while
only } per cent were sold as bloaters or as ‘ red herring.’

Mr. Cowie referred to the different kinds of herring recognized in the markets of
the world in his special report last year. Under the system of official inspection and
branding carried out in Scotland five different grades or qualities of cured herring are
distinguished. The ‘ matties’ or ¢ matjes,” which are fat, well flavoured fish, having the
roe and milt not developed, bring the highest prices in the coveted Russian markets,
these, lightly salted, being in great demand. The Gérman and Austrian markets have
a preference for more heavily salted, harder, firmer herring. On the average probably
one-tenth of the enormous British herring pack consists of ‘matjes,” while one-third
consists of ¢ fulls,” or herring with the roe and milt very large, oxly one-third of the
pack are ‘ mat. full’; about one-twelfth is of the special grade branded ¢ La full,” where-
as about one-fifth are ¢ spent’ or the inferior spawned herring. Of course the propor-
tion varies from year to year and there has been a notable increase in the quantity of
barrels of herring not bearing the government brand. But whether branded or not, the
demand for herring of good quality properly cured and packed is increasing and in
most seasons is far in excess of the supply.

An inferior fish, however, is preferred in some of the markets as, for instance, the
West Indies. ¢ A large trade is carried on in lean fish ’ reported one of the department’s
experienced inspectors (Mr. Hockin) some years ago, ¢ which being devoid of fat, keep
well in hot climates, and the fat July herring are not sold for the same trade. While
under government inspection, the lean fish would be branded inferior, it is, for its par-
ticular trade, a No. 1 fish.’

Mr. Cowie and his staff have now put up all the various classes or grades of her-
ring recognized by the trade and these Canadian fish, Scotch cured, have been placed
on the market, and have gained the approval of the best authorities on this continent.
The main object of the scheme has therefore been abundantly fulfilled. It has been
proved beyond question that Canadian herring, handled and cured according to the
best, Scotch methods are not inferior to the fish taken off the British coasts and, indeed,
have gained the first place in the best markets of the world, The herring were mainly
caught by the Steam Drifter No. 33, purchased by the government for the purpose of this
scheme, but a proportion of the fish were bought from fishermen (about 200 barrels)
in the locality where the staff was at work. The chief difficulties with the locally
bought fish was that they had the scales, as a rule, largely removed by careless handling,
and were often too long before being placed in the hands of the staff. The Nova Scotia
‘matjes’ realized the highest prices obtainable. As a rule they sell for more than
¢ fulls’; but the demand for the latter is vastly larger and more general. The barrels
of ¢ fulls’ were highly approved by the fish buyers who saw them. They were the first
N.S. ¢ full’ herring cured in the Scotch way that had ever been placed on the United
States’ markets, and they created a most favourable impression and brought the follow-
ing prices:—* Ex. lar. fulls, $9 to $10; ¢lar. fulls’ and ‘fulls’ brought $8.50 to $10
($4.25 to $5 per half barrel) ; and ‘ medium full’ and small realized $8 per barrel.

The object lesson has been given; the aim of the experiment, to prove that Cana-
dian herring are equal to any other herring in the world, and will bring the highest
market prices, has been achieved, and the result has exceeded the most sanguine hopes
of those who initiated and supported the experiment. As the government official res-
ponsible for recommending, arranging and supervising the scheme, I confess that my
anticipations have been realized. I felt that if Canadian cured herring have ranked
lowest in the scale in the great markets the fault lay, not with the fish, but with the
methods of handling, curing and packing them. It remains now to apply the lesson
taught by the experiment and to circulate as widely as possible full instructions to the
fishermen and others on both the Atlantic and Pacific coasts. The herring put up by
the staff under Mr. Cowie on the B.C. coast surprised all qualified judges by their

22—1
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splendid qualities. It is necessary therefore that in addition to printed instructions
there should be brief practical lessons by the staff at as many points as possible on both
coasts. Thus the fishing population and the curing firms may be, without loss of time,
induced to cure herring which has realized not 75c. to $2 per half barrel, but $5 to $6.
Our herring fishermen would find their earnings rapidly increase if the cured herring
of Canada were thus improved by the methods adopted by Mr. Cowie. It is stated, on
authority, that the earnings of the fishermen from Mr. Cowie’s own town, Lossiemouth,
in Scotland, exceeded $2,000 for each crew during the short herring season oun the Eng-
lish coast, after their own Scottish fishery was over.

On the Pacific coast the greatest interest has been aroused and a leading B. C.
journal, calling attention to the presence at Nanaimo of the Séottish staff said:—
“An industrial movement of prime magnitude in connection with the exploitation
of the wonderful resources of this magnificent province is mow in progress at Nanaimo,
where Mr. Cowie, the Scottish herring expert, assisted by some lassies from Auld Scotia,
skilled in the art of handling fish, is giving demonstrations of what may be done in the
matter of improved methods in packing and curing. With the knowledge that the an-
nual ‘run’ of herrings in Nanaimo harbeur and vicinity is of tremendous size, and
the fish of prime quality, it will be readily seen that with the adoption of improved
methods in packing and handling the fish, a great industry will be launched, one, in
fact, which will be only of slightly lesser importance than the salmon canning industry.
A great market for herring in its cured form exists in Germany, France and Russia,
not to mention the growing markets in Australia and the Orient; and if it can be de-
monstrated that the Nanaimo herring can be cured in as attractive a fashion as the
Nova Scotia variety, it would appear that birth will be given very shortly to another
very important provincial industry.’

Indeed the packing of Scottish cured herring on the B. C. coast has been so rapidly
advanced that the Nanaimo Fisheries Co. recently shipped 150 barrels to the eastern
states, upon which a local newspaper remarks:—

‘In a few days now Nanaimo herring will be tickling the palates of the connois-
seurs in the wsthetic homes of New York.

To-day the Nanaimo Fisheries Company shipped a carload of its famous pickled
herring to the metropolis.

The fish, some 150 barrels in all, or approximately 50,000 pounds, is being taken by
the steamer Squid to Vancouver to be loaded on train there.

The shipment is the famous Scottish brand, put out by this company and which,
although it has only been in the market a short time, is being much sought after, and
commands a very good price.

The firm originally put up the Viking and the Thistle brands, but it was found
that the Viking brand was put up by a New York firm also, and that the Thistle brand
was the hame of a brand prepared by a Scottish firm.

The brands that they have adopted now are the Sea King, and the Scottish brand
mark, which was designed by expert Cowie, when he was here.

It speaks well for the standard of the fish as prepared by this Nanaimo company
when they can ship clear to the Atlantic coast and in point of quality compete with
Atlantic herring.’ '

The details of Mr. Cowie’s season’s work are given in his report which follows these
remarks; but it may be stated that owing to a slight break-down on the liner, on which
the staff sailed to Halifax, that city was not reached until May 17. About a week later
the steam drifter was in full operation taking on May 25 her first catch of 40 barrels
of herring at Canso. From that date until July 12, the staff were at work at Canso.
On July 15 preparations were made to move to western Nova Scotia, and on August 1
the nets were put into the water off Clark’s harbour, and catches of ¢ full > herring were
made until the end of the month. On August 14, the steam drifter No. 33 went to
Clark’s harbour, where part of the staff, including three of the Scottish girls and Mr.
Wm. McBean, of Halifax, formerly of Aberdeen, was temporarily authorized to super-
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vise the work. On September 13, Mr. Cowie, Mr. Cumming, the cooper, and three of
the girls attended the annual Halifax exhibition, and demonstrated to large crowds the
Scotch mode of handling and-curing herring. On October 25, the same staff, Mr. Cowie,
the cooper, and three girls, left Yarmouth for British Columbia, and early in Novem-
ber were busily engaged with the curing of B. C. herring at Nanaimo. Two firms were
already making trial efforts to put up a superior class of cured herring, and Mr. Cowie
roceived much aid and encouragement in the course of his experimental pack, and a
number of capitalists and interested persons connected with the fisheries watched with
interest the details of the work, as it proceeded in the curing sheds on the Nanaimo
wharfs. The Nova Scotia herring were declared by the experienced representative
of the N.Y. Fishing Gazette to be ‘ firm, fat and a good colour, with the peculiar sheen
of the Scottish pack, well-graded and uniform.’ The British Columbia herring handled
by Mr. Cowie at Nanaimo were also of most excellent character being, as he points out,
“of the “ full ” variety, equal to the “ full” grade of the Atlantic coast, and not exceed-
ing 11 inches long.” On the Pacific coast the herring industry is not scattered as on the
Atlantic coast, but centres at certain important points. This is an immense advantage,
and facilitates the success of such an experiment as that in Mr. Cowie’s charge. Fur-
ther, the fishermen, unlike the Maritime Province men, confine themselves to actual
herring fishing. In Scotland and in Norway the fishermen devote their time to cap-
turing the fish and delivering them to the curing staffs on shore, and if this system is
carried out on all our coasts the herring industry will assume the character of this
great fishery in other countries. To be landed in the best and most satisfactory con-
ditions for curing, speed and care are necessary. Some of the herring brought to Mr.
(lowie, ag he points out, were not landed in a satisfactory condition, ‘many of the fish
were landed minus scales thereby losing that silvery sheen which they should have even
after they are cured.’

Systematic curing on shore not by fishermen, but by curing firms, employing qua-
lified ¢ gutters,” ¢ curers’, ¢ packers’ and ¢ coopers’ will ensure the necessary care and
skill, and secure ready sale for Canadian herring in the best markets. The processes
of cleaning, salting and packing cannot be done by inexperienced persons. The proces-
gses, as Mr. Cowie states, are : first salting when the fish are brought in fresh from the
fishing grounds: gutting or removal of the ¢ gib’ and part of the entrails; grading the
fish; rousing; packing in neat tiers in barrels; dating or branding; first filling; second
filling up; repickling. The quality of salt and the right quantity and proper mode of
salting are fully referred to in Mr. Cowie’s report.

If the experiment carried out under government auspices, with signal success, acts
as a stimulant to firms engaged in the fishing industry to raise the standard of Cana-
dian pickled herring it will have achieved more than can be estimated.

Over one hundred years ago a Scottish author said:—

‘From the irregular manner of curing herrings at that time on the Scottish coast,
no progress of any importance had hitherto been made. Although abundance of fish
might have been caught, the ignorance or dishonesty of curers in preparing inferior fish,
put up in unfit, inferior packages, with inferior salt, prevented herrings from being
received with favour either at home or abroad.

¢ At that time Scotch herring were generally cured by the fishermen themselves,
and that being the case, it could not be expected that the work would be well done.’

There are, of course, special conditions in different markets, which cannot be
ignored by herring curing firms. As already pointed out, the West Indies have de-
manded a cured lean or ‘poor’ fish, owing to its superior keeping qualities as com-
pared with cured fat herring. In some cases the description of package adopted is
important. The Mexican market, one very accessible to Canadians, requires fish to be
put up, not in large barrels, but in quarter barrels, or even in small kits. For these
small packages there is a great and increasing demand. But in such markets as those
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of New York and Boston, the demand is, above all, for the best Scotch-cured herring
from Britain. This month (January) the following quantities were imported into
the two cities named:—

New York. Boston.
Lbs. Value, Lbs. Value.
Herring from Great Britain.. .. .. 587,040 $19,147 154,000 $5,720
“ Norway.. .. .. ... 116,324 2,974 28,660 1,010
“ Netherlands.. .. ... 444,109 21,256 8,000 438
“ Nova Scotia.. .. ... 108,955 2,682 328,300 2,954

It has now been demonstrated that improved methods have given Canadian herring
a status equal to the best cured herring in the markets; but the whole history of the
herring industry of Scotland, in its earlier struggles, and its later successes, shows that
well cured herring will always find a market, and that stagnation in the trade is gen-
erally due to the action of careless, indifferent, ignorant, or dishonest curers.

So it will inevitably be in Canada, and it is open to our fishing population to excel
in this great and remunerative industry

E. E. PRINCE,

Dominion Commissioner of Fishertes.

THE SCOTTISH HERRING CURING EXPERIMENT IN CANADA, 1905.
By Mr. J. J. Cowig, LoSSIEMOUTH, SCOTLAND.

I have the honour to submit my report upon the operations of the Scottish herring
curing staff, under my charge during the past season. Following up the initial experi-
ment authorized by the Department of Marine and Fisheries, the work of capturing
and «curing herring was not restricted to one portion of the coast, but was extended to
include other areas on both the Atlantic and Pacific coasts of Canada during the year
1905,

Operations were commenced at Canso and continued at Yarmouth and Clark’s
harbour, Nova Scotia, and Nanaimo, British Columbia.

The staff consisting of three fishermen, one cooper and six girls, left Scotland on
May 7. A slight breakdown in the machinery of the steamer on which the staff sailed,
was the cause of some delay at Glasgow till repairs could be effected.

. Halifax was reached on May 17, and Canso on the 19th, and steps at once taken
to put the drifter ¢ Thirty-Three’ into fishing order, and to have things in readiness
for curing on shore. .

In addition to the three fishermen from Scotland, an engineer, a fireman, and
three other Canadian fishermen were engaged at Canso, N.S., to complete the crew of
the ¢drifter’ for fishing.

All the necessary preparations having been completed a start was made for the
fishing grounds on May 25, and the next day the ¢ drifter’ returned to port with 40
barrels of herring.

Operations were continued at Canso, from that date until July 12.

The fishing grounds tried being those from 10 to 40 miles off the coast, ranging
from Isaac’s harbour, N.S., to Louisburg, C.B.

The highest single night’s catch at Canso was 84 barrels and the total, 166.

As last year, dog-fish once more struck in very plentifully about June 20 and prac-
tically took possession of all the fishing grounds.

The herring caught this year again on that part of the coast proved to be of the
‘matje’ class, unfortunately a large proportion of these were of a small size and had
to be disposed of for bait to Lunenburg and local fishermen.

The Canso ‘ matjes’ were well received in the New York market last year, and the
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reputation they then gained has been more than maintained this year, for, as you will
observe, by the account sales, the first consignment sold for $7 per half barrel, and the
next at $7.50.

The following is a report by Messrs. Woodward & Son, herring merchants, New
. York, on receipt of the first consignment of Nova Scotia ‘ matjes’ for 1905 :—

‘ We have to report to you on first consignment of 26 half barrels of matje herring.
They look to us to be very well packed, and we do 1ot see how any improvement could
be made on the cure or the pack.

‘We are endeavouring to sell these to a number of our customers as we want the
general trade to become acquainted with them. We are trying to get $7 a half barrel
for them, but we may possibly have to take less. The only fault the trade finds with
them, is that the packages do not seem to be quite so full ag they might be. One or
two of the buyers expressed themselves as being afraid that they would get soft on the
bellies, but we ourselves do not see how you could have improved very much on the pack
or on the cure, and we call them a choice parcel.

The entire trade generally are much prejudiced against any herrings that are cured
in Nova Scotia in the Scotch way. We want to overcome this prejudice and for this
reason we want to have enough of the buyers have your goods, as we feel sanguine
that they will give satisfaction.’

"~ The prices obtained, namely: $7 to $7.50 per half barrel, and the requests made
for more of those ¢ matjes ’ abundantly prove that the trade is satisfied with the quality,
and wants fish of that character.

By the end of July the demand for ¢ matje’ herring practically ceases, after which
time the more keepable ¢ full > herring is in demand.

The ‘matje’ herring is a fat herring having no milt or roe. ‘Full’ herring are
herring in good condition, though not very fat, with the milt or roe almost fully de-
veloped.

It was decided therefore to move the staff to a point on the Bay of Fundy, where
I was assured ¢ full’ herring could be got in abundance. After making all due in-
quiries when visiting the spot, I concluded that Yarmouth, with its central position and
its facilities for shipping to the United States, would make the best headquarters for
operating from on that part of the coast, with a branch at Clark’s harbour.

On July 15, I therefore made a start to move the curing stock and fishing gear
from Canso to Yarmouth, two trips 'of the drifter being necessary to accomplish this,
and by the end of the month the whole staff and outfit were in order for work at
Yarmouth.

To take charge of the work at Clark’s harbour I employed, with your permission,
Mr. McBean, a Scotch cooper, who happened to be in Halifax, at this time. He
arrived in Yarmouth on August 4, and after receiving instruction proceeded to
Clark’s harbour next day.

As the staff of girls was now to be divided, and to cope with the expected in-
creased work at Yarmouth, I also added to the staff the Scotch woman who remained
in Canso last year. I further engaged a pilot belonging to Clark’s harbour to insure
the safe navigation of the steam drifter amongst the fogs of the Bay of Fundy.

On August 14 I sent the drifter to Clark’s harbour with three of the girls and
a supply of barrels and salt, retaining four at Yarmouth. A continuous week of fog
had prevented me from sending them along sooner.

On the night of August 1, the nets were put in these waters for the first time,
and next day 24 barrels were landed.

Part of this catch consisted of small fish, but the very next day 10 barrels of
very fine ¢ full’ herring were landed, and on August 8 another 20 barrels of the same
quality were got. There was then a scarcity of fish until August 24, when another
20 barrels were caught, and again on August 29 another 12 barrels, after which only
small lots were landed, making in all 100 barrels.
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All through the season on this part of the coast, operations were considerably
hampered by the occasional dense fogs, for which the Bay of Fundy is famous, and
also by harassing hordes of dog-fish, not to mention sharks, 14 of which were tangled
up in the nets one night.

The fishing was all done on the off-shore grounds at a distance of from 16 to 30
miles. After September 1, the herring seemed to move very close in amongst the
rocks, and into places where it was impossible to drift with a large vessel, so that the
local fishermen began now to get herring in fair quantities.

It must be pointed out, however, that these herring when they move in to the
shore, are seeking the shallow waters to spawn, and by this time, have the roe and
milt in a pretty ripe condition, which deteriorates the quality of the fish very much
indeed.

For the purpose of augmenting the catches of the drifter you instructed me to
purchase the herring catches of the local fishermen, and out of 20 boats I managed
to secure 186 barrels between the two places, during the month of September.

I may here mention that the herring received from the local fishermen were not
landed in an entirely satisfactory condition. Owing to the want of room in their
small boats for the proper handling of their catches, many of the fish were landed
minus their scales, thereby losing that silvery sheen which they should havé even
after they are cured. As was anticipated, the herring caught in and around the Bay
of Fundy were of the ‘ full’ class, and of the quality then wanted. .All the various
classes of ‘fulls’ recognized by the trade were represented in the catches, namely:—
‘ Medium full,” ¢ full) and ‘large full that is, herring containing milt or roe, and of
not less than 93, 103 or 113 inches respectively, as measured from the point of the
nose to the tip of the tail. There was also quite a large proportion of the herring over
13 inches in length, and which were ‘designated ¢ extra large full,” making in all four
distinct grades.

Of the total quantity of full fish cured ¢34 Extra Large Fulls, 4% Large Fulls, %2
Fulls, and %4 Medium Fulls, were sent to New York, 292 Fulls to Halifax, 97 kits to
Yarmouth, and 200 kits and 5 quarter barrels to Montreal.

The prices made in New York were, for ¢ Ex. Lar. Fulls,” $9. to $10 per barrel, ¢ Lar.
Fulls and Fulls,” $4.25 to $5 per half barrel, and ‘ Medium Full,’—a very small herring
—3$8 per barrel.

The ¢ Fulls’ in Halifax brought $3 per half barrel on the spot, and in Montreal,
$1.50 for quarter barrels and 60c. for kits. In Yarmouth the kits made 50c. and 70c.
each. The herring which were packed in kits were ‘spent’ fish <.e. herring which had
shed the milt or roe.

It will be observed that the price obtained for the ‘full’ fish is not so great as
that received for ‘matjes,” but this is also the case with ¢ fulls’ and matjes sent into
the markets from Scotland.

The supply of, and the demand for matjes is comparatively limited, whereas the
supply of ‘full’ fish just before spawning time is greater and surer, and the demand
almost unlimited, at a figure naturally lower than that given for the less plentiful
matje.

These being the first Scotch cured Nova Scotia ‘fulls’ to be placed upon the
American market, it is highly gratifying to be able to say that they as well as Nova
Scotian ‘ matjes’ have been well received, and especially so when compared with the
price of Scotch cured Newfoundland ¢ fulls’ in the same market.

The following report, taken from the New York Fishing Gazette of September 2
speaks for itself:—

¢ There has been an arrival the past week in the metropolis of an experimentary
consignment of Lar. Full. Scotch cured Nova Scotia herring to the order of a well-
known importing firm. In order that there might be no possible misunderstanding re-
lative to the landing of these fish, of which so much comment has been made, a repre-
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sentative of the ¢ Gazette attended the examination made by the consignees, and a well-
known expert, from the Hebrew quarter, was also present. The statement given out
for publication is as follows:—

A careful examination has been made by us of the sample consignment of Scotch
cure forwarded us from the Yarmouth, N.S,, fishery staff. We previously had received
a consignment of ‘matjes’ from Canso which made a very favourable impression on
us and were taken up by the trade at an equivalent parity to that ruling on Shetland
fish although they were detected as of Canadian production. We can of course say
nothing as to the market on the Lar. Fulls. now in question, but the quality of the stock
is excellent.

The herring are firm, fat, and of good colour. In the pickle in which they were
entered the peculiar sheen of the Scotch pack was noticed and the appearance of the
top layers gave a most favourable impression. Removing entire staves and hoops after
drawing pickle the pack held to formation denoting good care and understanding in
barrelling same.

The stock was uniform and well graded throughout. The herring should com-
mand & good market in the United States if produced according to the sample sent us,
but the trade is most particular and the consumer is the only party who can inform us
as to whether the goods are acceptable.

These people want the best, nothing else suits their requirements and they are
willing to pay for just what they get.’ )

In the beginning of September I was instructed to send part of the staff to give
demonstrations in herring curing at the Halifax Provincial Exhibition which was to be
held from September 13 to 21.

I, accordingly, with Mr. Cumming, cooper, and three of the girls, from Yarmouth,
proceeded to Halifax on September 13—a supply of barrels and salt having been pre-
viously sent there.

Sufficient space was reserved in the fisheries building in which the staff demons-
trated before large and interested crowds. Some difficulty was experiencd in obtaining
fresh herring for the purpose of ‘gutting and packmg, however, Mr. Boutillier, of
Halifax, was able to secure a few for us on two occasions.

Having anticipated this difficulty I brought along from Yarmouth a few half
barrels of herring, already gutted and packed, so that in the event of fresh herring
being unobtainable we, at least, could show how the barrels were finally filled up and
finished off for market. As it turned out, however, we were in a position to show
both the process of gutting and packing and that of ﬁll'ing up.

In the beginning of Octover it was decided to discontinue operations, as the
herring were then spawmng and getting into rather an unfit condition for curing.

By your instructions, therefore, the drifter was sent to Canso, there to be utilized
in the collection of dog-fish for the government reduction works, and the staff paid

off, with the exception of those required for the British Columbia herring curing
* scheme referred to in the department’s fishery report last year, and who were em-
ployed in repacking the kits of herring for distribution in Yarmouth and Montreal,
till the time of departure for the west.

Two of the Scotch fishermen and one of the girls went back to Scotland. The
other Scotch fisherman took employment on the drifter at Canso. Two of the girls
found husbands and homes'in Canso and settled there.

On October 25, Mr. Cumming, the Scotch cooper, three girls and myself left Yar-
mouth for British Columbia via Montreal and Ottawa, and reached Nanaimo, B.C.,
on November 4.

The system of conducting the herring business on the Pacific coast is altogether
different from that on the Atlantic seaboard. On the Atlantic coast each fisherman
cures bis own catch of herring, afterwards disposing of them to some local fish mer-
chant. On the Pacific the fishermen simply catch the fish and sell them in a fresh
state to local curers who have curing places on shore where the curing takes place.
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The curing firms own boats and nets and employ men to do the fishing. There are
also a number of independent fishermen, however, fishing on their own account who,
besides selling to the local buyers, send fresh herring direct to Vancouver and New
Westminster each morning by steamer, but in no case do fishermen cure their own
herring.

On arriving at Nanaimo, B.C., I found only two firms engaged in herring curing.
As the season advanced, however, a ‘kipper house,” and a wharf and shed for dry
salting herring for the Chinese market, were erected, besides another curing place
under construction for a Fraser river firm.

Herring were reported plentiful outside the harbour at Nanaimo about the be-
ginning of November, but it was the middle of the month before they were got in-
side, and even then only on occasional nights.

Herring in phenomenally large quantities come right into the harbour about the
end of November, and stay there for some months. It seems, however, that their
movements during the latter half of November are somewhat erratic. They will come
into the harbour quite plentifully for a night and then disappear for a few nights in
succession, coming and going in this way until they finally come in to stay about the
end of the month, although their flitting out and in has been known to continue till
near Christmas.

The herring caught at Nanaimo are of the ¢ full’ variety, the largest of which
are equal to the ¢ full’ grade of the Atlantic and never exceed 11 inches in length.

When herring began to come in fair quantities the local curing establishments
were visited by the staff, where practical lessons in gutting, packing, salting and filling
up, were given to the staffs of the local curers, each day on which herring were to be
had.

The Scotch staff filled, in all, 32 barrels and 234 half barrels, in their demonstra-
tions of the Scotch method.

An extraordinary amount of interest was shown in the work of the staff, not only
by Nanaimo people, but by representatives of most of the salmon packing companies
of the Fraser river as well, some of whom donned overalls and went to work gutting
and packing along with the girls.

The members of the Dominion Fisheries Commission who were holding sittings in
British Columbia, under the chairmanship of Professor Prince, visited the curing sheds
with Mr. Sloan, M.P. and Mr. Ralph Smith, M.P., on November 24 and 25.

The results of marketing will not, of course, be known for some time yet.

Samples are being sent to Australia, New York, Canadian Northwest, and the
Western States,

Besides showing the actual work of curing, I had the following instructions printed
and distributed to all those interested in the industry in Nanaimo and Vancouver:—

INSTRUCTIONS FOR CURING HERRING IN THE SCOTTISH STYLE AT NANAIMO, B.C.

Fresh fish indispensable—In the first place it is necessary to have herring per-
fectly fresh.

Sprinkling with salt.—As the herring are discharged from the boats they should be
sprinkled with salt.

Gutting.—In gutting, the gills and gut must be taken clean away- with a sharp
knife, cutting just below the two upper fins, and the roe or milt left in the fish.

Grading—There are two marketable grades amongst the herring caught in
Nanaimo harbour, namely: what are known in Scotland as ‘ Full’ and ‘ Medium Full’
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1st grade—The first grade, or * Full’ herring consists of herring of not less than
104 inches, measured from the point of the nose to the tip of the tail, and clearly show-
ing the milt or roe at the throat when the gut has been extracted.

2nd grade—The second, or ‘ Medium Full” herring consists of all herring under
103 inches, but not less than 93 inches, as measured from the point of the nose to the
tip of the tail.

Rousing.—As the fish are gutted they are put into a tub, or any other suitable re-
ceptacle, and thoroughly turned over in, and mixed with salt, allowing as much salt to
stick to each herring as possible.

Kind of salt.—For this purpose, what is known as 2nd Fishery Liverpool salt should
be exclusively used.

Mode of packing.—After having been thoroughly ‘roused’ the herring are then
1ifted from the ¢ rousing tub’ and packed in tiers in the barrels.

In packing, the fish are placed back down, kept close together, using three herring
to stretch across the barrel, one at each side with their heads to the staves and one in
the centre.

When the tier has been completed, two herring are placed on their sides, over the
heads of the herring in the tier, with their tails crossed and their backs next the staves.
The whole tier is then salted and the next tier packed across the one below it and so
on until the barrel is packed full, each tier being salted separately. The gutting and
packing takes place simultaneously.

Quantity of salt on tiers—There is no fixed rule for regulating the quantity of salt
to be used to each tier. This varies slightly according to the condition of the fish, the
market to be cured for, and the length of timé the herring are to be kept, and therefore
must be necessarily gauged, accurately, by experience.

A safe guide, however, is to scatter as much salt on each tier as will nearly hide
the bellies of the fish in the tier.

Kind of salt.—For the purpose of salting the tiers, California salt may be used,
but 2nd Fishery Liverpool, is preferable for use on the tiers as well as for ¢ rousing.’

Dating and marking.—As each barrel is given to the packer to be filled, the date
of filling, and the grade of fish to be packed, must be written, in pencil, on the bottom
of the barrel, as for example:—Dec. 1-F. or Dec. 1-M.F., the letter F. denoting that the
barrel contains ¢ Full’ herring packed on December 1, while ¢ M.F.’ denotes ¢ Medium
Full’ packed on the same daté. ‘The necessity for this appears later.

1st filling up.—On the third day after packing, the salt will be found to have dis-
solved a little and pickle seen almost up to the top tier. The herring will also have sunk
two or three inches in the barrel.

On this day each barrel is filled up to the ‘ croze’ with herring of th ?
pack, a little salt being added to the herring used in filling up, tﬁe heaauia ;?;tmiand:icsl
made light, and the barrel laid to one side until the herring pined and matured the
stated number of days before the final filling up and preparation for market.

2nd filling up—On the twelfth day, counting from the da i
bung-hole is made in the side of the barrel, about tﬁree inches fr015;1 (;ieﬁcr:ztf: cfﬁf,i;
nearest the bottom end, the barrel up-ended and the head taken out. It.is necéssary tc;
have some distingushing mark, to know the head end of the barrel from the bottom

The bung is then taken out and the pickle drained off as far down as the bung-ht;le
It will now be found that the barrel will take from two to three more tiers of herriné

22—k
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to complete it. This is done by taking herring of the same day’s pack, and grade, which
are readily known by the marks on the bottom, already referred to, and packing them
as before until the space is filled up, this time filling the barrel so that the top tier
will be quite flush with the ‘ chime’ and laying three herring straight on their backs,
across the heads of the top tier, instead of two on their sides as in the case of the other
tiers, after which the head is pressed in and made perfectly tight, then, as much of the
original pickle as the barrel will now take is inserted through the bung-hole. The
herring used for the final filling up, should be washed in pickle and very slightly
sprinkled with salt, when in the tiers.

Repickling.—If the herring have to lie for some weeks after being finally filled,
they should be supplied with pickle about once in two weeks.

With what has been seen of the actual work of the staff, and by adhering closely
to the foregoing instructions, there can be no doubt about the Nanaimo curers carry-
ing on herring curing, in future, in an improved and systematic manner.

While on the coast, I found that a deep and widespread interest was being taken
in the work of the staff, and due appreciation of the government’s action, in sending
the staff to British Columbia to give object-lessons, was manifested on every hand.

On December 11 the staff left Nanaimo for the east, reaching Ottawa on December
16, and after being paid off, left next day for Scotland via Halifax.

GENERAL REMARKS,

The task of improving the system of herring curing in British Columbia was found
to be an easy one compared to that of introducing the new system on the Atlantic sea-
board.

This, in the first place, is owing to the fact that the herring trade of British Colum-
bia, at present, centres at Nanaimo. Fishermen gather there from Vancouver and other
places for the season’s work:

In the second place, because curing was being done on lines somewhat similar to
the Scotch system, by merchant curers on shore, who, being in direct touch with the
markets, are alive to the necessity of exercising that care and skill in curing which
will enable them to find larger and more remunerative outlets for the product, and, fur-
ther, because a most desirable barrel, made of the best of wood and well hooped, is in
general use there.

The real reason that the industry started out on lines akin to the Scotch, soon be-
comes apparent to the visitor to Nanaimo, during the season.

The enterprise in British Columbia is quite a new one, and the fishermen being
mostly Scotch, many of whom I knew on the other side of the water, although they
know little about curing, have nevertheless given the local curers some idea of how the
industry is conducted in Scotland.

On the Atlantic coast, on the other hand, a little curing takes place, more or less,
in almost every creek and cove along a coast line of some thousands of miles in extent,
in the most deplorable of barrels, by the fishermen who are not in touch with the great
cured-herring markets, and do not therefore know how to find an entrance to the best
markets. Similar conditions existed in Scotland 80 or 100 years ago.

Signs are not wanting now, however, of an inclination on the part of fish mer-
chants, on the Atlantic coast, to take up the curing of herring on shore.

Fishermen, in the western part of Nova Scotia especially, have expressed to me
their desire, time and again, to be relieved of the necessity of curing, so that their time
and skill might be devoted more to the catching of the fish.

As an example of the increased energy that fishermen would put into herring catch-
ing if relieved of the trouble and expense of curing, I may mention that as soon as
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I had started to buy fresh herring from the fishermen of Yarmouth and Clark’s har-
bour, the members of one crew were so eager to get herring that they went to sea one
blowy night, and so loaded their boat, that she went under in the choppy sea, the
crew escaping in their dories.

The boats used at present, of course, are small, but if curers on shore established
curing places, where fishermen could dispose of their catches fresh, larger boats with
more nets, would be used and the supply of herring be more of a certainty than it now
is.

Now that we have had an opportunity of curing and placing on the market all the
various classes of herring, detailed instructions similar to those given to the trade in
British Columbia, printed in both languages, could be distributed in the Maritime
Provinces, by the department. This with flying visits of the staff to all places where
it is intended to carry on this style of curing, will cause its adoption to become general
and nearly simultaneous. Such instructions must differ somewhat, however, from those
issuéd on the Pacific coast, owing to the greater number of grades of fish to be dealt
with, The question of an improved barrel would also be dealt with and details given
for its comnstruction.

In curing ‘matjes’ to obtain the higher price, a very great amount of skill and
experience is necessary. Many even of our Scotch coopers, are quite unacquainted with
the curing of ‘ matjes” The fish have to be mildly cured in such a way that they will
retain their soft condition and at the same time be cured enough to keep good for
months, and although regulations may be published for the guidance of the trade, I
would strongly advise any firm which contemplates engaging in the curing of this class
of fish, to obtain the services of a Scotch cooper who has had a thorough experience in
‘matje’ curing.

OrTaWA, December 23, 1905.
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APPENDIX No. 1.

EXPENDITURE AND REVENUE.

The total expenditure for all Fisheries services, except Civil Government, for the
fiscal year ending June 30, 1905, including Fishing Bounty, amounted to $979,588.70
being within the appropriation by $6,496.57.

The total net fisheries revenue, during the same period, from rents, license {ees,
fines and sales, including the modus vivend: licenses to United States vessels, amounted

to $90,988.
Service. Expenditure. Vote.

$ cts. 3 cts
Fisheries. .......ooovin o i i e ie e e e e 104,966 13 105,300 00
Fish-breeding....... .... ............ ... e et beeeieairaeieeas 144,419 24 150,000 60
Fisheries protection ServiCe .. .... ... .......eovuoeeennnneeeennnrernranens 462,082 12 462,225 00
Fishingbounty..... ... s e e 157,228 24 160,000 00
Miscellaneous expenditure................ N 105,892 97 108,560 27
Total....ovvren e e e U 979,688 70 986,085 27

The details of the above will be found in the Auditor General’s report under the
proper headings. '

In addition to the above, the following summary shows the salaries and disburse-
ments of fishery officers in the several provinces, together with the expenses for main-
tenance of the different fish breeding establishments throughout the Dominion.

Service. Expenditure.

$ cts.

Fisheries, Ontario. . ........c. cir tite et c ettt ettt e ainn eeereaaa 4,294 60

" L 1= o=« 6,769 16

" New Brunswick. .... ....oiue it et ittt e et 25,253 16

" NOVA SCOIR. + oo v v v ii eeeeeee et e e . 32,619 85

" Prince Edward Island..... ............. R s 6,879 05

" Manitoba........ .ccoevvnnnn,. APt 2,800 64

" North-west Territories....... .....cvit v tvtieerennrecr vinnen onn . 7,003 55

" British Columbia 6,631 37

" 400 00
General

22—1
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FISHERIES GENERAL EXPENDITURE.

This expenditure by provinces is subdivided as follows : —

Amount. Total.
Ontario. 3 cts. $ cts
Salaries of officers.. .....covevevevervieroenns
Disbursements of officers
Total........ .. et e reerreeat e ieaae e 4,294 60
Balaries of OBCOTE. ... vvtir it ieeei e et eeaaiaas . 3,533 63
Disbursements of officers......... v tee erare s eea e riaeeenareeaes 3,139 7
Miscellaneous. ........ ..ocoervieeiicnnan- e eeenes et s s 95 76
0 R PR 6,769 16
New Brunswick.
Salarics of officers. .. ... i L il it e eree e 17,040 05
Disbursements of officers............ ..ol s e el 7,368 11
MiSCellaneous. . ..\ vt eer ittt e seee erer el eees 845 00
L 1o T [ 25,253 16
Nowva Scotia
Salariesof officers. ............ co it bl i e s rereieeen 18,906 57
Disbursements of officers. ... . ... ... it it e 13,298 97
MiSCOllANEOUB, ... tevvrnverens tentt teh et eeeieaeiaeen e e . 414 31
Total... ... R 32,619 85
Prince Edward Island.
Salaries Of OTCETS. ..o eieer e i it teereranranaaae trananee seraan 5,094 66
Disbursements of officers .. .......it it ettt et e 1,780 80
Miscellaneous. . ... ... e eataen teee eeeeaeeereeaeeeaeeaaas e s e 3 50
B 107 R PN N 6,879 05
Manitoba.
Salaries of oficers ........oiiiiiit it i e 1,714 50
Disbursements of officers... ........... ... i e e 950 79
MiISCEIIBMEBOUS. . ..o ivr i vee teereieeeeen et e aaaareee et 135 35
7 R P 2,800-64
North-west Territories
Salariesof officers. ..........c ittt i 3,771 30
Disbursements of officers..........ocon ciiiiiii i 3,142 25
Miscellaneous. ....... e e eeetr e tareaeiees eaenaeeaaaes 90 00
B4 0 7 R PP 7,003 556
British Columbia.
Salaries of officers. . ... e et e et ceaees ereereas 10,985 33
Disbursements of otﬁoers . 4,296 97
MiBCOIlBNEOUS. ... v eeerernnernnneenieene connnnns 1,349 07
B0 TN e . 16,831 37
Yukon
Salaries of OfiCers. . ... ... it e c it c i reeaeeeaal careiieeeaaa 1,400 00
General account....... ..... .... R e T vees 1,314 75
Grand total....... PSS [N 104,966 13
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FISHERIES GENERAL EXPENDITURE—Continued.
FISH-BREEDING.
Service. Expenditure. Total.
$ cts. $ cts.

Fish- breedmg, Ottawa hatchery, Ont.. 2,444 98
Newcastle » M ittt it ri e eteee e eeren 3,785 98
" Sandwich » w0 oo e 7,147 31
" Quinté Bass Pond hatchery, Ont..... .coovvveet vvvnn.. 454 05
" Tadoussac hatchery, Que .... ..........0................. 2,672 74
" Gaspe " 2,345 95
" Mago? " 1,773 65
" St. A exis " 2,494 42
" Lac Tremblant 576 10
" Restlgouche " 4,178 27
" Miramichi ~ « 2,057 28
" St. John River hatchery w .... ... .. ... ... ... 6,068 17
" Shemogue " L T T S . 949 03
" Shi lgan B et e e e ! 2,224 64
" Bedford hatchery, N.S.. 1,923 47
" Margaree " R 1,433 07
" Bay view " " 716 68
" Canso " e e e e e s 7,299 43
" Selkirk " Man.......o v e e 7,041 67
" Fraser River hatchery, BC . .. o e 9,956 67
" Granite Creek n Y 5,206 23

" Skeena - " L L L T T T, 6,312
" Pemberton L L T 1,705 35
" Harrison Lake W ettt et e e 34,764 66
" Rivers Inlet I ettt e . 3,740 58
" Lake Lester W e e e 4,377 49
" Kelly’s Pond, P.E, Id....... . .. R e 3,447 75
Charlottetown R 3,366 02
Generul account.............. .... A, 19,065 22

—_ 149,419 24

221}
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FISHERIES GENERAL EXPENDITURE—Continued.
FISH-BREEDING—Continued.
$ cts. % cts.
SALARIES, ETC.
General ACCOUNL. ... +evvrvr v onee rraerrerinare ranrne s e e 19,065 22
Salares ...... ... ... .. 1,406 62
Miscellaneous expenditure 2,279 36
7 e 3,785 98
LN U8 1 T 1,050 00
Miscellaneous expenditure. ...... coviiieer i e e 6,097 31
00 7 7,147 31
Ottawa Hatchery.
BALATIEE . . .+ o v e ere e e e e e 1,550 00
Miscellaneous expenditure,...........cooovririnrinereniieeiearn s 894 98
Total ...... . . e e e e e 2,444 98
Quinté Bass Pond.
BBALIOS. . o e e veve s e rer i e hee s e e 93 76
Miscellaneous expenditure. . .. .. . U e e e e 360 30
57 S 454 05
Tadoussac Hatchery.
[ 0 T 800 00
Miscellaneous expenditure. ..... ...oovirvmveinienr cit crereraaene 1,772 74
Total. .. T (S 2,572 74
600 00
1,745 95
............. 2,346 95
650 00
1,123 65
.............. 1,773 65
360 00
2,134 42
............ 2,494 42
[T - A 1,160 00
Miscellaneous expenditure .............oiiil oL, e s 3,078 27
TOtAL. «. .o eeee ceee eeees e ] 4,178 27
Carried forward.,................... e 1S I 46,262 57
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FISHERIES GENERAL EXPENDITURE—Continued.

FISH BREEDING--Continued.

$ cta $ cte.
Brought forward.... ...l FR 46,262 b7
Miramichi Hatchery.
%;ilgcrg]elsa eI e e }:3(5)(; 3(8)
T R T T 2,057 28
St. John River Hatchery.
Nmianeous. |1 L e 5,?33 it
TOMAL. .. oo eeeiee e e e e e eee e il 8068 1T
Bay View Hatchery
N ooatneous expendifure. .| o3 68
Total. ... «oovviv e ———— ....... 716 68
Shemogue Hatchery.
Nisoetmnass sxpanditre .U T TG
Total .......ovovves ouie e -——-—-—-—————-~- 949 03
Bedford Haichery
[ 8 £ 1,366 64
Mizcellaneous expendibure. ... ..oovevvr et reer viveninre tienes cieiaas 556 83
TOAL. v ee e ereeein eeeaee e e | L9
Shippegan Hatchery
A oo expendivare, LT e o e
7Y 1 G e 2,224 64
Margaree Hatchery,
BALATIBE. .0 orve o ee: eire e e e aiaee eaeeaaaes s 589 88
Miscellaneous expenditiire. ... vver e ieieer e rrereirnene 1r 4 s 843 19
Total.......... T e ] s
Selkirk Hatchery.
Miscellaneous expenditure........ e e eeeeeeaeas S 7,041 67
Fraser River Hatchery.
8 1 500 00
Miscellaneous expenGibure. ... ...viiirertieriatnrrirria e 9,456 67
] S 9,956 67
Pemberton Hatchery.
Miscellaneous eXPenditire. .. ... « cvevouerrrriinaeuionns crereens see iiireenenii.s 1,705 35
Carried forward. . ... .. ieeeieernneeeerens meerenenanenlonoarroiaeaas —8{),&38_5
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FISHERIES GENERAL EXPENDITURE—Continued.

FISH BREEDING—Concluded.

$ cts. $ cts.
Brought forward..... ... ittt e e 80,338 60
Rivers Inlet Hatchery.
Miscellaneous expenditure.........coveverieerrns vorn tonrrerieierrinnres lieiiiiieenens 3,740 58
Lake Lester Hatchery.
[ 20 o T 250 00
MiBCellaneouB. v vttt vvie et etiiaa it it te st a it aansenes 4,127 49
Total... ..oovvevnennninen. e T 4,377 49
Kelly’s Pond, P.E.I.
Miscellaneous expenditure. ... vecevs  vv torrririrnernrneneerransrsrasiocneeieneenans 3,447 75
Skeena Hatchery.
F T 0 T 1,000 00
Miscellanous expenditure. .........oovieriiiieiiieiernnenns uihiiaa. 5,312 08
) PO EERTIE e, 6,312 08
Granite Creek Hatchery.
I T 3 1 750 00
Miscellaneous expenditure ............ovvvuvinrrnnerrnrenenns sovenna.nn 4,456 23
Total. . .eviiiiiie cviii i e 5,206 23
Lac Tremblant Hatchery.
Salaries......coceneiniininnns et eeeaenees e et 347 50
MiBCellaneous. .o vveeiers o ceiiiit et e ey 128 90
—_————— 576 40
Charlottetown Hatchery.
MiBCEIIANEOUB. .. v vvvevneernsososnseresners conenenaneneransorsonns sones|onrnseeneneens 3,366 02
Canso Hatchery.
Miscellaneous. coeeenas. feee sreeeas cereenreiiie e O 7,299 43
Harrison Lake Hatchery.
IS 2 T
Miscellaneous
34,754 66
149,419 24
FISHERIES PROTECTION SERVICE—1904-1905.
$ ote $ octs.
General Account. .iv.eveerecnveneinns corrennenes & PSS 10,169 66
St ¢ La Ce nne
Wagesof officersand men........... ..ottt 8,684 12
ProviBions. .. ....ovvueniieinennrntineneaeiiaa. e 1,837 49
101 2,121 90
Repairs and supplies..........ooveeminivnerenins sonreitennnnrnennnnnes 1,608 78
Miscellaneous expenditure. ............ covier teiiiiisiiiineie e 1,824 59
15,976 88
Carried forward. ... .....ccoveritienrnrerennnenie vennnnnn Ceeens 26,146 54
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FISHERIES GENERAL EXPENDITURE—Continued.
FISHERITES PROTECTION SERVICE—Continued.
$ cts $ ots.
Broughtforward...............ooiiiiiii ciieiiee e s 26,146 54
Steamer ¢ Curlew.’
Wages of officers and men 4,787 33
Provisions .... ..... ........ 1,525 73
Fuel.... ... ... covvr viiiiints 1,993 93
Repau's and SUPPHES ., .« oo evt ettt e 2,697 97
Miscellaneous expenditure .......... ... vivr trrrrrnree s, 491 91
Clothing. ..ot e e e e e e e 342 00
11 L 11,838 87
¢ Steamer Petrel.’
Wagesof officersandmen..........coo ittt veans 4,067 52
Provisions........oocrivvvie v e 1,525 43
Fuel....... .. oo, 1,089 24
Repairs and supplies ....... .. . .. 17,533 51
Miscellaneous expenditure 968 17
Clothing. ..., oottt i ittt v 414 30
B 25,693 17
¢ Steamer Constance.’
Wages of officersand men............ .. . ... 7,789 32
Provisions .........c. ottt e e e reaa s 3,386 79
=) 6,486 62
Repairs and supplies. .. ........cooiiih tiiiiii e 3,293 12
Miscellaneous expenditure. . ... ........ .. ... s e 1,630 48
(0] 101 7 43 - 427 40
B 7 23,013 73
Wages of officers and men 2,564 68
Provisions ... ....iiiin vt e . 1,207 67
=Y 71 04
Repairs and supplies .... ...... ............. 911 57
Miscellaneous expenditure ... .. ..coviie veviinnr tevrrrr e 549 13
Clothing. ... .ovir i crt et e it i e ceee s 452 80
Total ... e e e e 5,756 89
¢ Schooner Kingfisher.’
Wages of officersand men. .......... ... .o iiiiiiiiiiiiiiii 2,932 59
PrOVISIONS ..ot ievtiies ettt it e b 1,512 66
Fuel. .o o e e e 214 93
Repairsand supplies. .. ... ... i e e 2,289 45
Miscellaneous expend]ture ................................. Cereeeeeees 769 77
{01101 1131 - 633 55
T Y FITT . 8,352 95
¢ Georgia.
Wagesof officersandmen.................ccoiet i i e 3,020 00
Provisions. ... ...t i e ettt et e s 431 16
1= 710 89
Repairsandsupplies..............oooiiiiiiiiiii i e e N 806 87
Miscellaneous ... ..... . ...eiiierii i e e e .. 54 40
B 7 5,023 32
¢ Swan.’
Wages of officers, &c.........coooooiiiii 1,800 00
PrOVIBIONB. .0 vvve voe vt e irrosaanr s tanrae e e 1561 34
T
Repairs and supplies.’
Miscellaneous ... ... e
Total 3,041 24

108,766 71
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FISHERIES GENERAL EXPENDITURE—Concluded.
FISHERIES PROTECTION SERVICE—Concluded.
8 cts $ cts.
Brought forward...............cooiii i 108,766 71
¢ Kestrel.
Wages, C.... vovvvirinrrnrnerrireee et e, 11,556 64
g 003 153103 T 7,356 75
Fuel ... i e e e e 2,176 50
Repairs and supplies. .. .......cvvvvvirr tovniir i 5,142 01
Miscellaneous .... ... ...oivir vttt e e, 800 26
Clothing ... ...iitii it e ettt e s 1,097 50
B Y 28,219 66
¢ Faleon.
WaZEB, C ..ot ittt vieitiees ceeire eee e e e 1,617 71
ProOVIBIONS. ...t vv ettt e ene e vreeen e ee e 664 65
878 05
2,310 31
149 75
199 70
............ 5,820 17
Wages of officersand men............ooceeiviiivinene e o 263699 |........ .....
ProvIBIONS. ... v v ittt i e e e 11270 |.....enn o w .

L 1= S 314 85 | .... ........
Repairs and supplies. .. ... ..o..ivviierriiie e i e 8340 .. ..........
Miscellaneous. .. .......ooviviiniin it e 119075 ...l

B 7 A PO 4,338 69
¢ Camada’
L Z7:(L S 10,357 58
g o T3 o0 - 7,435 56

(=) R 7,720 30
Repairs suppllea ...................................................... 5,615 11
Clothing...... .. . ce i i it iies cer vt v, 3,118 20
Miscellaneous . ........................ oLl 15,988 77

_— 50,235 02

Fisheries Intelligence BUTeau .......... c.ceuvrvrenneriiimmernn cnnnnnnevrrinnnee., 2,643 43
New steamer to repiace ‘Aeadia and Petrel’.........ovvveee vivannnnnni]oeennnnneann.. 285,072 17
: ) N 485,095 85

Less amount paid by Customs Department for St’r. ¢ Constance’........ { """"""" 23,013 73
Nettotal.....ooivenrnrs crreiiiiier cvrrernnne cenvaderene e, 462,082 12

MISCELLANEOUS, $ cts.

Building fishways....... ...ooovniii i e 2,994 19
Legal and incidental @Xpenses. ......... ....co.cieiireniniriiiiaiii i e 1,983 50
Canadian fisheries eXhibit. .........c..iti it vttt it iie ceee e 3,993 66
Expenditure in connection with the distribution of ﬁshlng bountles ..................... 5,699 31
SUrVeys Of OFBEET DBAS. .. ..o\ vovere e ertee e enensernes s ernearens ereenrrnenerreenns 5,256 02
Issuing licenses to United States fishing vessels ................c0 vievniiininevnnnn.. 460 27
Cold 860TAZE. .. ... o oitvriie e e e e e e 24,334 13
Conservation’s Deep Sea Flshenes ................................................. [ 24,745 76
Georgian Bay biological laboratory. . 823 81
Investigating herrmg fishing, &c .... 10,618 94
Disposal of Dog-fish. ... .. ... o e e e e 25,083 38

105,892 97




SESSIONAL PAPER No. 22

EXPENDITURE AND REVENUE

StaTEMENT of Fisheries Revenue pa.ici to the credit of the Receiver General of Canada,

for the Fiscal Year ended June 30, 1905.

Ontario—rents, license fees, fines, &c

Quebec

Nova Scotia
New Brunswick
P. E. Island
Manitoba

N.

. W, Territories
British Columbia
Yukon Territory

Hudson Bay

SE8T3BLEER

g

80,316 14
10,672 00

90,988 14
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MARINE AND FISBHERIBS

6-6 EDWARD VIl., A. 1906

CompARATIVE STATEMENT of Expenditure and Revenue of the

1890-91. 1891-92. 1892-93.
é E’;gf_g'dl- Revenue. E’:ﬁf,g'dl Revenue. E’éﬁg_dl' Revenue.
$ cts. $ cts $ ets. cts. $ cts. $ cts.
1/General Account Fisheries....|...... .. . L........f ..o oo b e
2| . 15,540 30 6,517 70 | 15,155 83 | 25,368 90| 20,116 91 (30,623 09
3 10,666 98 |.3,642 14 10,917 36 4,742 76| 11,761 34 | 7,471 70
4 16,082 77 7,193 69 15,707 98 6,334 83 15,721 05 | 7,831 53
5 i 17,844 19 | 5,582 65 18,755 86 3,357 42| 19,444 22